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COMMAND SERGEANT MAJOR MARKSMANSHIP GUIDANCE
Battalions will develop Preliminary Marksmanship Instruction (PMI) Programs, which address at a minimum the following:

1. Capabilities, characteristics, and description of each weapon system.

2. Classes on all marksmanship enhancers such as M68, ACOG, and aiming/illuminating lasers. These classes will include:

a. General description.
b. Mounting and tie down.
c. Boresighting.
d. Zeroing procedures and use.
e. Maintenance.
3. Classes on weapon systems will include:

a. Clear, load, fire, reducing stoppages (immediate and remedial action from various firing positions) and unloading/clearing.
b. IBA/IOTV configuration and magazine storage.

c. Rapid magazine changes from all firing positions.

d. Weapons maintenance.

4. Classes on target engagement will include:

a. Proper firing positions.

b. Target acquisition/discrimination.

c. Range estimation.

All PMI will be conducted with individual weapons and equipment.
The key to developing solid marksmen who can engage and kill the enemy is repetition and a focus on the basics. These types of classes and drills may seem mundane and boring but repetition is essential.

SCOTT C SCHROEDER

CSM, USA

Command Sergeant Major

PRELIMINARY MARKSMANSHIP INSTRUCTION (PMI) GUIDANCE
1. PMI is a very important part of firing. Not only does it increase the knowledge of the soldier firing, it also ensures that the weapon is functioning in a safe manner.

2. lAW AR 350-1, para. 4-14 Weapons qualification training, sub-para. a, sub-para. (2). Preliminary marksmanship training will be conducted before instructional or qualification firing of weapons.

3. Company Commanders must ensure that all soldiers attending a range attend a PMI conducted by their company.
4. Each weapon system chapter contains subjects for PMI. Companies may add to the lessons as necessary. Stress safety issues (muzzle awareness, cease fire drills, actions in case of fire, hearing protection, eye protection, clearing weapons coming off firing line, cold and hot weather injuries, inclement weather plan)
5. If a soldier arrives on a range without PMI, his supervisor or the range concurrent trainer will conduct the PMI prior to the soldier firing.
Preliminary Marksmanship Instruction for All Weapon Systems
This outline is inclusive to all weapon systems 40mm and below. If a task clearly applies to the weapon system it will be instructed.

1. Introduction to Basic Marksmanship and mechanical training classes will include, at a minimum, the following:

a. Characteristics and capabilities

b. Disassembly and assembly; identify parts; clean, lubricate and inspect; function check

c. Load/unload magazine; ammunition types and care; clear weapon; load/unload weapon

d. Cycles of function and trouble shooting; correct malfunctions

e. Adjust sights organic to weapon; peer coaching; analyzing the shot group

f. Conduct of range and safety procedures; common fire commands

g. Overall equipment configuration:

i. Sling and accessory placement on weapon, IBA/IOTV configuration, magazine/ammunition storage

2. Classes on advanced optics, lasers and iron sights, at a minimum and for each item, will include:

a. Capabilities and characteristics

b. Use, sight adjustments, boresighting and zeroing procedures

c. Mounting and tie down; care and maintenance 

d. Not all inclusive list of advanced optics, lasers and iron sights are:

i. Backup iron sight (BIS)

ii. M68 close combat optic (CCO)

iii. Advanced Combat Optic Gunsight (ACOG)

iv. EO Tech aimpoint

v. M145 Machinegun Optic (MGO)

vi. Telescopic sight (sniper weapon system, designated squad marksman)

vii. AN/PVS-7D night vision device (NVD)

viii. AN/PVS-14 monocular night vision device (MNVD)

ix. AN/PAS-13B(V2 medium, V3 heavy) thermal sight

x. AN/PAS-13C(V1 light, V2 medium, V3 heavy) thermal sight

xi. AN/PAS-13D(V2 medium, V3 heavy) thermal sight

xii. AN/PAQ-4C aiming laser

xiii. AN/PEQ-2A target pointer illuminator/aiming light (TPIAL)

xiv. AN/PEQ-15 advanced target pointer illuminator/aiming light (ATPIAL)

3. Classes on Marksmanship Fundamentals I (basic) will include:

a. The fundamentals

b. Basic firing positions

c. Range determination and estimation

d. Classes of fire

e. Application of fire

f. Scanning techniques

g. Immediate actions and remedial actions

h. Dominant eye training

i. Demonstrate the integrated act of firing during dry fire exercises

4. Classes on Marksmanship Fundamentals II (advanced) will include:

a. Ballistics, angled firing and environmental effects

b. Crew and team fire commands

c. Truck crew, assistant gunner and spotter responsibilities

d. Rapid reload/magazine change

e. Target acquisition and discrimination

f. Calling the shot

g. Short range marksmanship/close quarters combat:

i. Firing positions

ii. Aiming techniques

iii. Fire commands

iv. Conduct of range

h. Demonstrate the integrated act of firing using EST 2000 facility

5. Dry-fire training exercises:

a. Dime and washer exercise

b. Aiming card

c. Riddle sighting device

d. Target box and paddle exercise

e. Dummy round load, reload and unload; dummy round immediate/remedial actions

f. Target acquisition and discrimination

g. Machine gun dry-fire proficiency performance exercise

h. EST 2000

i. Marksmanship Training
ii. Tactical Collective Training
iii. Shoot/Don’t Shoot Rules of Engagement Training
i. Machine gun T&E manipulation exercise

6. Live fire exercises (to include both training and record fire):

a. Ball and dummy round training

b. Rifle 25 meter grouping exercise

c. Rifle 25 meter zero exercise

d. Rifle KD feedback exercise

e. Instructional pistol fire

f. CPQC and APQC

g. Pistol slow fire exercise

h. Rifle practice and qualification fire

i. Reflexive fire

j. Close quarters combat shoot house range

k. Combat applications training events

l. Machine Gun Familiarization

m. 10 meter machine gun range

n. Practice and qualification machine gun transition range

o. Sniper field fire

p. Shotgun breaching familiarization

q. Advanced optics/lasers boresight confirmation and zero

POLICIES
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GROUND PRECAUTIONARY MESSAGE TACOM LCMC #07-016

MSG DTD: 031919Z May 07, Precedence: PRIORITY 

CLASSIFICATION: UNCLASSIFIED (750-1B) 

FROM TACOM SAFETY OFFICE:SAFETYOFUSE@tacom.army.mil. 

SUBJECT: Ground Precautionary Message (GPM), Maintenance Mandatory TACOM Control No. GPM 07-016, Unauthorized Modifications, Items Affected: 

M16A2 Rifle, NSN 1005-01-128-9936 LIN R95035; 
M16A4 Rifle, NSN 1005-01-383-2872, LIN R97175;
M4 Carbine, NSN 1005-01- 231-0973, LIN R97234; 
M4A1 Carbine, NSN 1005-01-382-0953, LIN C06935; 
M240 Machine Gun (MG), NSN 1005-01-025-8095, LIN L92352; 
M240B Machine Gun, NSN 1005-00-412-3129, LIN M92841; 
M9 Pistol, NSN 1005-01-118-2640, LIN P98152.

TO VIEW ORIGINAL MESSAGE: CLICK HERE 
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This message contains information that

is vital to the safety of Army personnel
and the operation or mainténance of
Army equipment.
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REFERENCES: {Menu} 

A. AR 750-10, Army Modification Program, 8 August 2000. B. Interim Policy on Capabilities Request Submissions to HQDA, 7 April 2005. 

C. Ground Precautionary Message (GPM), TACOM Control No. GPM 05-014, DTG 2005-08-30, 12:36:32 Z.

1. DISTRIBUTION: {Menu} 

In accordance with (IAW) AR 750-6 and AR 25-11, directors of Army Command (AC), Army National Guard (ARNG), US Army Reserve (USAR), Army Service Component Commands (ASCC), and Direct Reporting Units (DRU) will: 

A. Retransmit immediately this message to all subordinate units. 

B. Acknowledge receipt of the message by return priority message within 24 hours to The Safety Office, Tank-automotive and Armament Command-Rock Island (TACOM-RI), Attn: AMSTA-CS-CZR, Rock Island, IL 61299-7630, e-mail: rock-amsta-cs-czr@conus.army.mil. 

c. Report compliance within 30 days of date of this message to the Technical point of contacts in paragraph 6.a.

2. PROBLEM DISCUSSION: {Menu} 

A. Summary of Problem. Commanders are allowing various unauthorized modifications of M16A2/M16A4 rifles, M4/M4A1 carbines, M240/M240B machine guns, and M9 pistols. 

B. Background Information. During recent months, there have been an increasing number of reports of unauthorized modifications to rifles, carbines, M240 machine guns, and M9 pistols. Some of these modifications increase the potential injury to personnel. 

(1) The most common example is unauthorized unit conversion from M16A2 rifle to M4 carbine. Action such as installing an M4 carbine butt stock on an M16A2 rifle is unauthorized and will cause increased stoppages, malfunctions, or possible safety incidents. 

(2) Another example is the unauthorized modification of the basic M240 MG (coaxial variant) to the M240B (Dismounted Infantry) configuration by adding and removing components. 

(3) Also, of note, is the modification of M9 pistols during the installation of various off the shelf aiming lasers. The use of such lasers may involve the replacement of standard weapon components with non-standard components, resulting in an unauthorized modification of the pistol. 

(4) A modification frequently reported is the painting of various small arms weapons, including those discussed above. Painting a weapon increases the risk of malfunctions caused by paint interfering with the moving parts of the weapon. Painting also increases the potential for infrared identification of the user. Removal of paint to return a weapon to -10 -20 standards often results in the protective surface finish being ruined, possibly resulting in a weapon that needs to be coded out for turn in. 

(5) There is no approved Modification Work Order (MWO) for converting M16s to M4s nor is there one to convert the M240 to the M240B. No MWO has been issued authorizing the use of off the shelf aiming lasers with the M9 pistol. Similarly, there are no MWOs authorizing the painting of weapons.

C. Expected results of unauthorized modification. The language set forth in AR 750-10, chapter 3, paragraph 3-1.e, states: "No Modification Work Order (MWO) is authorized for application unless it has an approved MWO number that is the product of the MWO process in paragraph 4-2. Commanders will not allow their equipment to be modified unless there is an official MWO." 
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Unauthorized modifications to small arms weapons may cause damage to the weapon and/or death/injury to the operator. Combat readiness and reliability may be reduced, causing the weapon to become unavailable in critical situations because of stoppages, malfunctions, or the weapon becoming non-operational. To avoid these issues, weapons should not be modified.
3. USER ACTIONS: {Menu} 

A. Inspection Procedures. Weapons shall be inspected as per the applicable technical manual to ensure the weapon is fully mission capable. 

B. Corrective Procedures. Any rifle, carbine, machine gun, or pistol that has an unauthorized modification applied shall be converted back to the original configuration with the appropriate original or replacement/repair parts as listed in applicable technical manuals. 

(1) Painted weapons shall have the paint removed to the extent possible short of ruining the protective surface finish. 

(2) The interim policy (reference b, see links below) provides guidance on submitting requests to improve/increase unit operational capability including the Operational Needs Statement (ONS) process. 

https://aeps2.ria.army.mil/commodity/gpm/tacom_wn/07/Interimpolicy.pdf. 

https://aeps2.ria.army.mil/commodity/gpm/tacom_wn/07/Appendix-ONS.pdf.

C. Unit Commanders, contact your local TACOM Logistics Assistance Representative (LAR) or your State Surface Maintenance Manager upon receipt of this message for assistance. For assistance in locating your TACOM LAR, see paragraph 6c.

4. TACOM/PM ACTIONS: {Menu}NONE 

5. SUPPLY STATUS: {Menu} 

Any requisitioned items needed to configure weapons back to standard/original configurations shall be done so at the unit's expense. 

6. POC's/LAR's INFORMATION: {Menu} 

A. Technical. Kevin Moore, Equipment Specialist, DSN 793- 2359, COMM 309-782-2359, kevin.o.moore@us.army.mil; Neal Christianson, Equipment Specialist, DSN 793-0034, COMM 309-782- 0034, Neal.Christianson@us.army.mil and Dennis Bowrey, Equipment Specialist, dennis.bowrey@us.army.mil, DSN 793-5943, com 309-782- 5943. 

B. Safety. Gavin D. Ziegler, Safety Engineer, DSN 793-2995, COMM 309-782-2995 gavin.ziegler@us.army.mil. 

C. To find your TACOM Logistics Assistance Representative (LAR), you must be a registered user in the Army Electronic Product Support (AEPS) database. If you are a registered user click on this link: https://aeps2.ria.army.mil/Services/Lars/Tacom/larmap/LARlocate/larmap.cfm Then select the appropriate region; i.e. CONUS, Europe, Far East, and SWA. Select the location nearest you and click on a name. This will give you a LAR's name, DSN and commercial phone number, email address, and photo. If you are not a registered user, you can use your DOD PKI Certificate (CAC) card and CAC user ID & password, or through their Army Knowledge Online (AKO), or request access at the public page: https://aeps.ria.army.mil/aepspublic.cfm, click on "Access Request Form" and follow the instructions for obtaining an AEPS userid. If you don't have access to AEPS, you can also obtain this information by contacting the TACOM Senior Command Representative (SCR) for your area. 

CONUS-East Region includes all Active Duty, National Guard and Reserve Units in Wisconsin, Illinois, Michigan, Indiana, Ohio, Kentucky, Tennessee, Mississippi, Alabama, Georgia, Florida, South Carolina, North Carolina, Virginia, West Virginia, Maryland, Delaware, Pennsylvania, New Jersey, Connecticut, Rhode Island, Massachusetts, New York, New Hampshire, Vermont, Maine and FORSCOM. CONUS-East SCR can be reached at DSN 236-6921, Commercial 910-396-6921. 

CONUS-West Region includes all Active Duty, National Guard and Reserve Units in North Dakota, South Dakota, Minnesota, Nebraska, Iowa, Missouri, Kansas, Oklahoma, Arkansas, Louisiana, Texas, Colorado, New Mexico, Nevada, California (south of San Francisco), Arizona, Utah, Montana, and Wyoming. CONUS-West SCR can be reached at DSN 737-0263, Commercial 254-287-0263. 

Pacific Region includes all Active Duty, National Guard and Reserve Units in Washington, Oregon, Idaho, Alaska, Hawaii, California (north of San Francisco) and Guam, Pacific SCR can be reached at DSN 357-2991, Commercial 253-967-2991. 

Europe Region includes all Active Duty, National Guard and Reserve Units in Great Britain, Germany, Belgium, Luxemburg, Italy, Bosnia, Kosovo, and Macedonia. Europe SCR can be reached at DSN 314-375-3461, Commercial 01149 621-487-3461, in Germany, 0621-487-3461. 

Far East Region includes all Active Duty, National Guard and Reserve Units in Korea, Okinawa, Kwajalein, and Japan. Far East SCR can be reached at DSN 315-721-7101, commercial 011-82-2-2270-7101.
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	1. Load the M240B machine gun.

a. Place the weapon in the FIRE position.

b. Pull the cocking handle to the rear and lock the bolt in the rear position.

c. Return the cocking handle to the forward position.

d. Place the weapon in the SAFE position.

e. Raise the feed tray cover and ensure that the feed tray and chamber are clear.

f. Place the round from the double-loop end of the ammunition belt (with the split link down) in the feed tray groove.

g. Close the cover and ensure the round remains in the feed tray.

h. Complete performance measures a through g in sequence.

	2. Fire the M240B machine gun and correct a malfunction.

a. Place the weapon on FIRE and fire the M240B machine gun.

b. Correct a malfunction.

i. Pull the cocking handle to the rear, lock the bolt to the rear, and return the cocking handle to the forward position.

ii. Try to fire again.

	3. Unload the M240B machine gun.

a. Unload the M240B machine gun.

i. Pull the cocking handle to the rear, locking the bolt to the rear (if it is not already to the rear).

ii. Place the weapon in the SAFE position.

iii. Return the cocking handle to the forward position.

iv. Raise the cover, remove any ammunition or links from the tray, raise the feed tray, and look into the chamber to ensure it is empty.

b. Clear the M240B machine gun.

i. Check the cover, feed tray, receiver, and chamber to ensure they are clear of ammunition.

ii. Close the feed tray cover.

iii. Place the weapon in the FIRE position.

iv. Pull the cocking handle to the rear, pull the trigger, and at the same time ease the bolt forward by “riding” the cocking handle forward.

v. Place the weapon in the SAFE position.


CHAPTER I
M4 CARBINE/M16 RIFLE
The M16-/M4-series weapons are 5.56-mm, magazine-fed, gas-operated, air-cooled, shoulder-fired weapons. This section describes the general characteristics (see table below) and the components of the M16-/M4-series weapons.
GENERAL DATA
	CHARACTERISTICS
	M16A1
	M16A2/A3
	M16A4
	M4

	WEIGHT (pounds):

Without magazine and sling

With sling and loaded:

20-round magazine

30-round magazine
	6.53

6.75

7.06
	7.78

8.48

8.79
	9.08

9.78

10.09
	6.49

7.19

7.50

	LENGTH (inches):

Rifle w/bayonet knife

Overall rifle length

Buttstock closed

Buttstock open
	44.25

30.00

N/A

N/A
	44.88

39.63

N/A

N/A
	44.88

39.68

N/A

N/A
	N/A

N/A

29.75

33.00

	OPERATIONAL CHARACTERISTICS:

Barrel rifling-right hand 1 twist (inches)

Muzzle velocity (feet per second)

Cyclic rate of fire (rounds per minute)
	12

3,250

700-800
	7

3,100

700-900
	7

3,100

800
	7

2,970

700-900

	MAXIMUM EFFECTIVE RATE OF FIRE:

Semiautomatic (rounds per minute)

Burst (3-round bursts) (rounds per minute)

Automatic (rounds per minute)

Sustained (rounds per minute)
	45-65

N/A

150-200

12-15
	45

90

150-200 (A3)

12-15
	45

90

N/A

12-15
	45

90

N/A

12-15

	RANGE (meters):

Maximum range

Maximum effective range:

Point target

Area target
	2,653

460

N/A
	3,600

550

800
	3,600

550

600
	3,600

500

600


Capabilities. Provides personnel an offensive/defensive capability to engage targets with direct small arms fire.
Features.

1. Receivers are made of light-weight aluminum alloys; however, the safety, durability, and function of the rifles are in no way reduced. The portability and logistical values are greatly increased, particularly when air transport is used.

2. The bolt locking action is one of the mechanical features of the rifle. The bolt assembly and barrel extension contain locking lugs which engage and lock the bolt assembly firmly in the barrel extension. The initial force of the explosion of the cartridge is absorbed by the barrel, barrel extension, and bolt assembly.

3. The trigger guard is easily adaptable to winter operations. A spring-loaded retaining pin is depressed to allow ready access to the trigger when wearing arctic mittens.

4. The ejection port cover prevents dirt or sand from getting into the ejection port. The ejection port cover must be closed during periods when firing is not anticipated. It opens automatically by the forward or rearward movement of the bolt carrier assembly.

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
[image: image5.png]M4/M4aA1

M16A4




1. CHARGING HANDLE ASSEMBLY. Provides initial charging of the weapon. The charging handle locks in the forward position during sustained fire to prevent injury to the operator.

2. BOLT AND BOLT CARRIER ASSEMBLY. Provides stripping, chambering, locking, firing, extraction, and ejection of cartridges using the drive springs and projectile propelling gases for power.

3. DETACHABLE CARRYlNG HANDLE. May be removed for attachment of various accessories to the integral accessory mounting rail.

4. UPPER RECEIVER AND BARREL ASSEMBLY. Provides support for the bolt carrier assembly. The barrel chambers the cartridge for firing and directs the projectile.

5. LOWER RECEIVER AND BUTTSTOCK ASSEMBLY. Provides firing control for the weapon. Provides adjustable buttstock for M4/M4A1.

6. CARTRIDGE MAGAZINE. Holds cartridges ready for feeding and provides a guide for positioning cartridges for stripping. Provides quick reload capabilities for sustained firing.

7. SMALL ARMS SLING. Provides the means for carrying the weapon.
PRINCIPLES OF OPERATION
NOTE: Magazine may be inserted with bolt assembly open or closed.
1. Place selector lever on SAFE.

2. Insert loaded cartridges magazine in magazine well and chamber a round.

3. Face the target, place the weapon to your shoulder, move the selector lever from SAFE to SEMI or AUTO/BURST.

4. Aim at the target and squeeze the trigger.

5. Squeezing the trigger releases the hammer, which strikes the firing pin, causing it to impact the primer of the round.

6. The primer ignites the propellant in the round.
7. Gas from the burning propellant pushes the projectile along the barrel of the weapon.

8. The rifling in the barrel causes the projectile to rotate which provides stability during flight to the target.
9. When round reaches approximate end of barrel, expanding gases from the burning propellant pass through gas port, gas tube and into the bolt carrier assembly forcing it to the rear. This causes the bolt to extract and eject the spent cartridge case and chamber a new round.
CYCLES OF FUNCTIONING
The soldier must understand the rifle components and the mechanical sequence of events during the firing cycle. The eight cycles of functioning (feeding, chambering, locking, firing, unlocking, extracting, ejecting, and cocking) begin after the loaded magazine has been inserted in the weapon.
1. Feeding As the bolt carrier group moves rearward, it engages the buffer assembly and compresses the action spring into the lower receiver extension. When the bolt carrier group clears the top of the magazine, the expansion of the magazine spring forces the follower and a new round up into the path of the forward movement of the bolt. The expansion of the action spring sends the buffer assembly and bolt carrier group forward with enough force to strip a new round from the magazine.

2. Chambering As the bolt carrier group continues to move forward, the face of the bolt thrusts the new round into the chamber. At the same time, the extractor claw grips the rim of the cartridge, and the ejector is compressed.

3. Locking As the bolt carrier group moves forward, the bolt is kept in its most forward position by the bolt cam pin riding in the guide channel in the upper receiver. Just before the bolt locking lugs make contact with the barrel extension, the bolt cam pin emerges from the guide channel. The pressure exerted by the contact of the bolt locking lugs and barrel extension causes the bolt cam pin to move along the cam track (located in the bolt carrier) in a counterclockwise direction, rotating the bolt locking lugs in line behind the barrel extension locking lugs. The rifle is ready to fire.

4. Firing With a round in the chamber, the hammer cocked, and the selector on SEMI, the firer squeezes the trigger. The trigger rotates on the trigger pin, depressing the nose of the trigger, and disengaging the notch on the bottom of the hammer. The hammer spring drives the hammer forward. The hammer strikes the head of the firing pin, driving the firing pin through the bolt into the primer of the round. When the primer is struck by the firing pin, it ignites and causes the powder in the cartridge to ignite. The gas generated by the rapid burning of the powder forces the projectile from the cartridge and propels it through the barrel. After the projectile has passed the gas port (located on the upper surface of the barrel under the front sight) and before it leaves the barrel, some gas enters the gas port and moves into the gas tube. The gas tube directs the gas into the bolt carrier. It passes through the key downward into a space between the rear of the carrier’s bolt cavity and the rear of the bolt itself. The gas then expands. The bolt is locked into the barrel extension and unable to move forward, and the carrier is thus forced to the rear by the expanding gas.

5. Unlocking As the bolt carrier moves to the rear, the bolt cam pin follows the path of the cam track (located in the bolt carrier). This action causes the cam pin and bolt assembly to rotate simultaneously until the locking lugs of the bolt are no longer in line behind the locking lugs of the barrel extension.

6. Extracting The bolt carrier group continues to move to the rear. The extractor (which is attached to the bolt) grips the rim of the cartridge case, holds it firmly against the face of the bolt, and withdraws the cartridge case from the chamber.

7. Ejecting With the base of a cartridge case firmly against the face of the bolt, the ejector and ejector spring are compressed into the bolt body. As the rearward movement of the bolt carrier group allows the nose of the cartridge case to clear the front of the ejection port, the cartridge is pushed out by the action of the ejector and spring.

8. Cocking The rearward movement of the bolt carrier overrides the hammer, forcing it down into the receiver and compressing the hammer spring, cocking the hammer in the firing position. The action of the rifle is much faster than human reaction; therefore, the firer cannot release the trigger fast enough to prevent multiple firing.

CLEARING PROCEDURES
WARNING

To be considered SAFE before disassembly, cleaning, inspecting, transporting, or storing, the weapon must be cleared.

NOTE: Get a leader or buddy to witness and verify all steps of clearing procedures.
1. Point the muzzle in a designated SAFE DIRECTION. Attempt to place selector lever on SAFE. If weapon is not cocked, lever cannot be placed on SAFE.

2. Remove the magazine by depressing the magazine catch button and pulling the magazine down.

3. To lock bolt open, pull charging handle rearward. Press bottom of bolt catch and allow bolt to move forward until it engages bolt catch. Return charging handle to full forward position. If you have not done so before, place the selector lever on SAFE.

4. Visually (not physically) inspect the receiver and chamber to ensure these areas contain no ammo.

5. With the selector lever pointing toward SAFE, allow the bolt to go forward by pressing the upper portion of the bolt catch.

6. Place the selector lever on SEMI and squeeze the trigger.

7. Pull the charging handle fully rearward and release it, allowing the bolt to return to the full forward position.

8. Place the selector lever on SAFE.

9. Close the ejection port cover.

LOADING PROCEDURES
1. Point the muzzle of the rifle in a safe direction.

2. Pull the charging handle to the rear and lock the bolt to the rear.

3. Place the selector lever on SAFE. (If not on safe already)

4. With the bolt in the open position, look into chamber to be ensure it is clear.

5. Insert a loaded magazine into the magazine well and push upward until the magazine catch engages and holds the magazine in place.

6. Pull down firmly on the magazine to ensure the magazine is locked in place (and fully seated).

7. Chambering a round.

a. Depress upper portion of bolt catch allowing the bolt to go forward.

b. Tap the forward assist assembly to ensure that the bolt is fully forward and locked.

c. Close the ejection port cover.
UNLOADING PROCEDURES
1. Point the muzzle of the rifle in a safe direction.

2. Place the selector lever on SAFE. 

3. Press the magazine catch button and pull the magazine down and out of the weapon.

4. Pull the charging handle to the rear, observe ejection of live round or expended cartridge, press the bottom of the bolt catch, and allow the bolt to ease forward until it engages the bolt catch. (Place weapon on SAFE if not done so already.) Return charging handle to the forward position.

5. Visually inspect the chamber and receiver to ensure these areas contain no ammunition.

6. With selector lever pointing to SAFE, allow bolt to go forward by pressing upper position of bolt catch.

7. Place the selector lever on SEMI and squeeze the trigger. 

8. Pull the charging handle fully rearward and release it, allowing the bolt to return to the full forward position. 

9. Place the selector lever on SAFE. 

10. Close the ejection port cover. 

PERFORMANCE PROBLEMS
A stoppage is a failure of an automatic or semiautomatic firearm to complete the cycle of operation. The firer can apply immediate or remedial action to clear the stoppage. Some stoppages cannot be cleared by immediate or remedial action and may require weapon repair to correct the problem. A complete understanding of how the weapon functions is an integral part of applying immediate action procedures.

1. Immediate Action. Immediate action involves quickly applying a possible correction to reduce a stoppage without performing troubleshooting procedures to determine the actual cause. The key word SPORTS will help the firer remember the steps in order during a live-fire exercise. To apply immediate action, the soldier:

a. • Slaps gently upward on the magazine to ensure it is fully seated, and the magazine follower is not jammed (see note).

b. • Pulls the charging handle fully to the rear.

c. • Observes for the ejection of a live round or expended cartridge. (If the weapon fails to eject a cartridge, perform remedial action.)

d. • Releases the charging handle (do not ride it forward).

e. • Taps the forward assist assembly to ensure bolt closure.

f. • Squeezes the trigger and tries to fire the rifle.

Only apply immediate action once for a stoppage. If the rifle fails to fire a second time for the same malfunction inspect the weapon to determine the cause of the stoppage or malfunction and take the appropriate remedial action outlined below.

NOTE: When slapping up on the magazine, be careful not to knock a round out of the magazine into the line of the bolt carrier, causing more problems. Slap only hard enough to ensure the magazine is fully seated. Ensure that the magazine is locked into place by quickly pulling down on the magazine.

2. Remedial Action. Remedial action is the continuing effort to determine the cause for a stoppage or malfunction and to try to clear the stoppage once it has been identified. To apply the corrective steps for remedial action, first try to place the weapon on SAFE, then remove the magazine, lock the bolt to the rear, and place the weapon on safe (if not already done).

NOTE: A bolt override may not allow the weapon to be placed on SAFE.
Malfunctions are caused by procedural or mechanical failures of the rifle, magazine, or ammunition. Pre-firing checks and serviceability inspections identify potential problems before they become malfunctions. This paragraph describes the primary categories of malfunctions.
1. Failure to Feed, Chamber, or Lock. A malfunction can occur when loading the rifle or during the cycle of operation. Once the magazine has been loaded into the rifle, the forward movement of the bolt carrier group could lack enough force (generated by the expansion of the action spring) to feed, chamber, or lock the bolt.
a. Probable Causes. The cause could be the result of one or more of the following:

· Excess accumulation of dirt or fouling in and around the bolt and bolt carrier.

· Defective magazine (dented, bulged, or a weak magazine spring).

· Improperly loaded magazine.

· Defective round (projectile forced back into the cartridge case, which could result in a stubbed round or the base of the previous cartridge could be separated, leaving the remainder in the chamber).

· Damaged or broken action spring.

· Exterior accumulation of dirt in the lower receiver extension.

· Fouled gas tube resulting in short recoil.
· A magazine resting on the ground or pushed forward could cause an improper lock.

b. Corrective Action. Applying immediate action usually corrects the malfunction. To avoid the risk of further jamming, the firer should watch for ejection of a cartridge and ensure that the upper receiver is free of any loose rounds. If immediate action fails to clear the malfunction, remedial action must be taken. The carrier should not be forced. If resistance is encountered, which can occur with an unserviceable round, the bolt should be locked to the rear, the magazine removed, and the malfunction cleared. For example, a bolt override is when a cartridge has wedged itself between the bolt and charging handle. The best way to correct this problem is by—

i. Ensuring the charging handle is pushed forward and locked in place.

ii. Securing the rifle and pulling the bolt to the rear until the bolt seats completely into the buffer well.

iii. Turning the rifle upright and allowing the overridden cartridge to fall out.
2. Failure to Fire Cartridge. This is a failure of a cartridge to fire despite the fact that a round has been chambered, the trigger pulled, and the sear released the hammer. This occurs when the firing pin fails to strike the primer with enough force or when the ammunition is defective.

a. Probable Causes. Excessive carbon buildup on the firing pin is often the cause, because the full forward travel of the firing pin is restricted. A defective or worn firing pin can give the same results. Inspection of the ammunition could reveal a shallow indentation or no mark on the primer, indicating a firing pin malfunction. Cartridges that show a normal indentation on the primer, but did not fire indicate faulty ammunition.

b. Corrective Action. If the malfunction continues, the firing pin, bolt, carrier, and locking lug recesses of the barrel extension should be inspected, and any accumulation of excessive carbon or fouling should be removed. The firing pin should also be inspected for damage. Cartridges that show a normal indentation on the primer, but failed to fire could indicate a bad ammunition lot. Those that show a complete penetration of the primer by the firing pin could also indicate failure of the cartridge to fully seat in the chamber.

NOTE: If the round is suspected to be faulty, it is reported and returned to the agency responsible for issuing ammunition.

WARNING

If an audible “POP” or reduced recoil occurs during firing, immediately cease-fire. This POP or reduced recoil could be the result of a round being fired without enough force to send the projectile out of the barrel. Do not apply immediate action. Remove the magazine, lock the bolt to the rear, and place the selector lever in the safe position. Visually inspect the bore to ensure a projectile is not lodged in the barrel. If a projectile is lodged in the barrel, do not try to remove it. Turn the rifle in to the armorer.

3. Failure to Extract. A failure to extract results when the cartridge case remains in the chamber of the rifle. While the bolt and bolt carrier could move rearward only a short distance, more commonly the bolt and bolt carrier recoil fully to the rear, leaving the cartridge case in the chamber. A live round is then forced into the base of the cartridge case as the bolt returns in the next feed cycle. This malfunction is one of the hardest to clear.

WARNING

A failure to extract is considered an extremely serious malfunction, requiring the use of tools to clear. A live round could be left in the chamber and accidentally discharged. If a second live round is fed into the primer of the chambered live round, the rifle could explode and cause personal injury. This malfunction must be properly identified and reported. Failures to eject should not be reported as extraction failures.

a. Probable Cause. Short recoil cycles and fouled or corroded rifle chambers are the most common causes of failures to extract. A damaged extractor or a weak or broken extractor spring can also cause this malfunction.

b. Corrective Action. The severity of a failure to extract determines the corrective action procedures. If the bolt has moved rearward far enough to strip a live round from the magazine in its forward motion, the bolt and carrier must be locked to the rear. The magazine and all loose rounds must be removed before clearing the stoppage. Usually, tapping the butt of the rifle on a hard surface causes the cartridge to fall out of the chamber. However, if the cartridge case is ruptured, it can be seized. When this occurs, a cleaning rod can be inserted into the bore from the muzzle end. The cartridge case can be forced from the chamber by tapping the cleaning rod against the inside base of the fired cartridge. If cleaning and inspecting the mechanism and chamber reveals no defects but failures to extract persist, the extractor and extractor spring should be replaced. If the chamber surface is damaged, the entire barrel must be replaced.
4. Failure to Eject. Ejection of a cartridge is an element in the cycle of functioning of the rifle, regardless of the mode of fire. A malfunction occurs when the cartridge is not ejected through the ejection port and either remains partly in the chamber or becomes jammed in the upper receiver as the bolt closes. When the firer initially clears the rifle, the cartridge could strike an inside surface of the receiver and bounce back into the path of the bolt.

a. Probable Cause. The cartridge must extract before it can eject. Failures to eject can also be caused by a buildup of carbon or fouling on the ejector spring or extractor, or from short recoil. Short recoil is usually due to a buildup of fouling in the carrier mechanism or gas tube, which could result in many failures to include a failure to eject. Resistance caused by a carbon-coated or corroded chamber can impede the extraction, and then the ejection of a cartridge.

b. Corrective Action. While retraction of the charging handle usually frees the cartridge and permits removal, the charging handle must not be released until the position of the next live round is determined. If another live round has been sufficiently stripped from the magazine or remains in the chamber, then the magazine and all live rounds could also require removal before the charging handle can be released. If several malfunctions occur and are not corrected by cleaning and lubricating, the ejector spring, extractor spring, and extractor should be replaced.
5. Other Malfunctions. The following paragraphs describe some other malfunctions that can occur.

a. The bolt fails to remain in a rearward position after the last round in the magazine is fired. Check for a bad magazine or short recoil.

b. The bolt fails to lock in the rearward position when the bolt catch has been engaged. Check bolt catch; turn in to unit armorer.

c. The weapon fires two or more rounds when the trigger is pulled and the selection lever is in the SEMI position. This indicates a worn sear, cam, or disconnector. Turn in to armorer to repair and replace trigger group parts as required.

d. The trigger fails to pull or return after release with the selector set in a firing position. This indicates that the trigger pin has backed out of the receiver or the hammer spring is broken. Turn in to armorer to replace or repair.

e. The magazine fails to lock into the magazine well. Check the magazine and magazine catch for damage. Turn in to armorer to adjust the catch; replace  as required.

f. Any part of the bolt carrier group fails to function. Check for incorrect assembly of components. Correctly clean and assemble the bolt carrier group, or replace damaged parts.

g. The ammunition fails to feed from the magazine. Check for damaged magazine. A damaged magazine could cause repeated feeding failures and should be turned in to the armorer or exchanged.

NOTE: Additional technical information on troubleshooting malfunctions and replacing components is contained in the organizational and direct support maintenance publications and manuals.

MAINTENANCE
1. Disassemble the rifle.

a. Verify the rifle is clear.

b. Remove the sling.

c. Remove the handguards only if you can see dirt or corrosion through the vent holes.
WARNING

Avoid bending or denting the gas tube while removing the handguards.

d. Push the takedown pin as far as it will go and pivot the upper receiver from the lower receiver.

e. Push the receiver pivot pin.

f. Separate the upper and lower receivers.

g. Pull back the charging handle.

h. Remove the bolt carrier and bolt.

i. Remove the charging handle.

j. Remove the firing pin retaining pin.

k. Put the bolt assembly in the locked position by pushing in the bolt.

l. Remove the firing pin by allowing it to drop out of the rear of the bolt carrier into your hand.

m. Remove the bolt cam pin by turning it one-quarter turn and lifting it out.

n. Pull the bolt assembly from the carrier.

Note: Perform steps o through r only when the parts are dirty or damaged.

o. Remove the extractor pin by pushing it out with the firing pin (use care not to damage the firing pin).

p. Lift out the extractor and spring, taking care so that the spring does not separate from the extractor.

NOTE: Press the top of the extractor to check the spring function.

q. Release the buffer by pressing the buffer and depressing the retainer.

r. Remove the buffer and action spring, separating the buffer from the spring.

s. Do not disassemble the rifle further.

2. Clean the rifle
a. Remove carbon buildup and lubricate according to lubrication instructions.
NOTE: After firing ball or blank ammunition, clean the weapon one time only with CLP. Under all but the coldest arctic conditions, use only CLP to lubricate the rifle.

b. Clean the upper and lower receiver groups using CLP to remove powder fouling in the upper receiver.

c. Note: Make sure you remove any excessive oil from the bore before firing.

d. Clean the bolt carrier group, wiping the following parts with swabs and other parts from the small-arms maintenance equipment case:
i. The outer and inner surfaces of the bolt carrier.

ii. The carrier key.

iii. The firing pin recess and firing pin.

iv. The firing pin hole with a pipe cleaner.

v. The carbon deposits and dirt from the locking lugs.

vi. The areas behind the bolt ring and under the lip of the extractor.

e. Clean the following rifle parts lightly lubricating with CLP:
i. Lugs in the barrel extension, bore, and chamber.

ii. Bolt carrier.

iii. Slide cam pin area.

iv. Piston rings.

v. Outside the bolt body.

vi. Inside the bolt carrier key.

vii. Firing pin and firing pin recess.

viii. Outside surface of the protruding gas tube with a worn bore brush.

ix. Buffer.

x. Action spring.

xi. Inner surfaces of the lower receiver extension.

xii. Inside the lower receiver.

xiii. All other components.

3. Inspect disassembled rifle bolt assembly.

a. Identify defective or missing components.

b. Report deficiencies to the armorer.
WARNING

Do not interchange bolts between rifles.

4. Assemble the rifle.

a. Insert the spring and buffer.

b. Insert the extractor and spring.

c. Push the extractor pin in.

d. Slide the bolt into the carrier until the bolt cam pin hole in both the bolt carrier and the bolt are aligned.

e. Replace the bolt cam pin by putting it in the bolt carrier, turning it one quarter turn.

f. Drop in the firing pin to seat it.

g. Put the firing pin retaining pin in the bolt carrier to seat it.

h. Pull the bolt forward.

i. Place the charging handle by engaging it, then pushing the charging handle part of the way in the upper receiver.

j. Slide the bolt carrier into the upper receiver.

k. Push the charging handle and bolt carrier together in the upper receiver.

l. Join the upper and lower receiver.

m. Engage the receiver pivot pin.
CAUTION

The selector lever must be on SAFE before closing the upper receiver.

n. Close the upper and lower receiver groups, seating the takedown pin and ensuring the selector switch is on SAFE.

o. Put the handguards in place.

p. Attach the sling.

5. Disassemble the magazine
a. Release the base catch.

b. Remove the base.

c. Remove the spring and follower by jiggling them.

NOTE: Do not remove the follower from the spring.

6. Clean the magazine.

a. Wipe the dirt from the tube, spring, and follower.

b. Lubricate the spring lightly.

7. Assemble the magazine.

a. Jiggle the spring and follower together to install them in the magazine.

b. Slide the base under all four tabs, making sure that the print is on the outside.

8. Clean the ammunition
a. Use a clean, dry cloth to wipe dirt and foreign matter from the ammunition.
WARNING

Do not coat ammunition with oil.

FUNCTIONS CHECK
1. Check to ensure weapon is clear and the selector lever is on SAFE.

2. Check weapon with selector lever in the SAFE position.

a. Pull the charging handle to the rear and release it.

b. Place the selector lever in the SAFE position.

c. Squeeze the trigger (the hammer should not fall).

d. Stop the function check if the carbine fails to function properly. Turn in malfunctioning carbine to unit armorer.

3. Check weapon with selector lever in the SEMI position.

a. Place the selector lever in the SEMI position.

b. Squeeze the trigger, holding it to the rear (the hammer should fall).

c. Continue to hold the trigger to the rear while pulling the charging handle to the rear and releasing the charging handle.

d. Release the trigger with a slow, smooth motion until the trigger is fully forward (the hammer should not fall).

e. Squeeze the trigger (the hammer should fall).

f. Stop the function check if the carbine fails to function properly. Turn in malfunctioning carbine to unit armorer.

4. Check weapon with selector lever in the BURST position.

a. Place the selector lever in the BURST position.

b. Pull the charging handle to the rear and release it.

c. Squeeze the trigger and hold it to the rear; the hammer should fall.

d. Continue to hold the trigger to the rear: pull the charging handle to the rear and release it three times.

e. Release the trigger with a slow, smooth motion until the trigger is fully forward (the hammer should not fall).

f. Squeeze the trigger (the hammer should fall).

g. Stop the function check if the carbine fails to function properly. Turn in malfunctioning carbine to unit armorer.

ZEROING PROCEDURES
All soldiers should successfully group prior to zeroing. If the unit is proficient at grouping, then two shot groups should be fired to confirm proficiency prior to making any sight adjustments (see table below) during zeroing procedures. Zeroing a newly assigned weapon should start with the sights left where they are.
	WEAPON SYSTEM
	DEVICE
	25 METER OFFSET (300m ZERO)
	WINDAGE (25m)
	ELEVATION (25m)

	M4/M16
	IRON SIGHTS
	None
	2 clicks = 1 cm
	1 click = 1.2 cm (front sight post)

	
	M68 CCO
	POA - Centermass POI - Down 1.4 cm
	2 clicks = 1 cm (clockwise - left)
	2 clicks = 1 cm (clockwise - down)

	
	BIS
	None
	2 clicks = 1 cm
	1 click = 1.2 cm (front sight post)

	
	ACOG
	None using tip of the 300m post as POA/POI
	3 clicks = 1/4 in (0.5 cm) (clockwise - right)
	3 clicks = 1/4 in (0.5 cm) (clockwise - up)


1. The unit is divided into firing orders. The first order fires while the second order coaches. Firing points are reserved to conduct corrective instruction. When using smaller ranges, the unit should be divided into three or more orders.

2. Sandbags should be provided at each firing point to accommodate supported firing positions.

3. Each shot is fired using the same aiming point (center of mass of the target) from a supported firing position.

4. Each soldier ensures his sights are set for 25-meter zeroing (not applicable to iron sights on the M4 or newer aimpoint sights).

5. The soldier fires a three-round shot group at the 25-meter zero target. The firing line is cleared, and he moves downrange to examine the shot group. The soldier examines the shot group for fundamental errors, triangulates the shot group and puts the number 1 in the center of the shot group.

6. Initially the soldier should fire two individual shot groups before a sight change is considered. If the initial shot group is not on paper the weapon should be mechanically zeroed before the soldier fires this weapon again.

7. The soldier returns to the firing line and fires a second three-round shot group.

8. The firing line is cleared, and he moves downrange to examine the second shot group, triangulate and mark the center of the shot group with the number 2. The soldier groups the two shot groups and marks the center of the two shot groups with an X. If the two shot groups fall within a 4-centimeter circle the firer determines what sight adjustments need to be made, identifies the closest horizontal and vertical lines to the X, and then reads the 25-meter zero target to determine the proper sight adjustments to make. If the two shot groups did not fall within a 4-centimeter circle the soldier continues grouping.

9. The soldier then annotates any sight adjustments that need to be made to the weapon on the 25-meter zero target and ensures his name is also on the target. If five out of six rounds fell within the 4-centimeter circle the soldier is zeroed and can be removed from the firing line. (The majority of the round must be inside the circle to be counted.)

10. The unzeroed soldier returns to the firing line and makes sight adjustments.

11. Steps 1 through 8 are repeated until the soldier places five out of six consecutive rounds inside the 4-centimeter circle. If the soldier is not zeroed in 18 rounds he should be removed from the firing line and given remedial training before attempting to zero again.

12. Once firing proficiency has been demonstrated from the supported firing position, zeroing exercises can be conducted from the unsupported firing position. For example, 18 rounds are allocated for the zeroing exercise; if the soldier zeroes in 9 rounds, the soldier can fire the remaining 9 rounds from the unsupported firing position.
QUALIFICATION
Conduct of Record Fire Range. Soldiers should be given the opportunity to fire a practice record fire course prior to qualification. The practice record fire course and qualification record fire course provides for the engagement of one 20-round exercise, and two10-round exercises. Twenty single or multiple targets are engaged from the prone supported or (at the unit commander’s discretion) the foxhole supported firing position; 10 targets are engaged from the prone unsupported position; and 10 targets are engaged from the kneeling position. The practice and qualification courses should have a different target sequence. Once firing begins, no cross-loading of ammunition is allowed. The uniform for practice and qualification is ACH and interceptor body armor (IBA) or improved outer tactical vest (IOTV) with all SAPI plates. No other armor is required.

1. Table 1. Prone Supported Firing Position (or at the unit commander’s discretion) Foxhole Supported Firing Position. The firer is given one 20-round magazine to engage 20 targets at various ranges

2. Table 2. Prone Unsupported Firing Position. The firer is given one 10-round magazine to engage 10 targets at various ranges.
3. Table 3. Kneeling Unsupported Firing Position. The firer is given one 10-round magazine to engage 10 targets at various ranges.
4. Soldiers who fail to qualify on the first attempt should be given appropriate remedial training and allowed to refire in a few days. When a soldier refires the course, he remains unqualified with a score of 22 target hits or less. A rating of marksman is awarded for a score of 23 to 40 target hits. When automated scoring procedures are available that allow the performance of the soldier to be stored and retrieved before a weapon malfunction, his performance is added to the score of his first attempt after weapon repair and refire. If a soldier’s weapon becomes inoperable and his performance before a malfunction precludes qualification, he is considered unqualified and must refire.

5. Alibi firing is reserved for soldiers who encounter a malfunctioning target, ammunition, or rifle. A soldier will not be issued more than 20 rounds for Table 1, 10 rounds for Table 2, or 10 rounds for Table 3. Soldiers who fire 20 rounds, despite a target malfunction, will not be issued additional alibi rounds. There are no alibis for soldier induced weapon malfunctions or for targets missed during application of immediate action. These procedures must be strictly adhered to when a malfunction occurs.
6. If the Soldier fails to qualify on the practice course then the Soldier should not proceed to the qualification record fire course and be given remedial training until he/she is able to qualify.
7. The record fire range is fired IAW DA Form 3595-R (Record Fire Scorecard) July 2006.
Qualification Standards. To achieve the lowest possible individual qualification rating, a soldier must achieve a minimum score of 23 target hits on a standard record fire range. The following are the qualification ratings:

· Expert: Hits 36 to 40 targets.

· Sharpshooter: Hits 30 to 35 targets.

· Marksman: Hits 23 to 29 targets.
ALTERNATE QUALIFICATION
Firing at scaled silhouettes gives the soldier the chance to engage targets with time limits and feedback. Engaging targets at 25 meters precludes any training value received on target detection or the effects of wind and gravity, which is learned when firing at longer distances. Rifle qualification requirements are scheduled on the 25-meter alternate course when a standard record fire or KD range is not available.

Conduct of Fire.

1. Table 1. Prone Supported or Foxhole Supported Firing Position. The firer is given one 20-round magazine to engage 10 silhouettes on the target. Table includes two rounds for each silhouette from the prone supported position. Firing must be completed within 120 seconds. No more than two hits for each silhouette are scored.  NOTE: The foxhole supported firing position may be substituted for the prone supported position at the unit commander’s discretion.

2. Table 2. Prone Unsupported Firing Position. The firer is given one 10-round magazine to engage 10 silhouettes on the same target sheet. Table includes one round for each silhouette from the prone unsupported position. Firing must be completed within 60 seconds. No more than one hit for each target will be scored from the prone unsupported position.

3. Table 3. Kneeling Position. The firer is given a final 10-round magazine to engage 10 silhouettes on the same target sheet. Table includes one round for each silhouette from the kneeling position. Firing must be completed within 60 seconds. No more than one hit for each target is scored from the kneeling position.

Scoring. The same target sheet is used for every 40-round qualification table a firer completes.

1. One hit is awarded for each round that strikes within or touches some part of the silhouette. A maximum of four hits for each silhouette on the same target sheet are scored.

2. Scorecard DA FORM 5790-R will be used to score alternate course record fire qualifications. The NSN for the scaled silhouette target are: 25m, NSN # 6920-01-167-1398, and 15m, NSN # 6920-01-1396. The alternate course will be used only when standard record fire and known distance ranges are unavailable.

Qualification ratings for the alternate course follow:

• Expert: Hits 38 to 40 targets.

• Sharpshooter: Hits 33 to 37 targets.

• Marksman: Hits 26 to 32 targets.

• Unqualified: Hits 25 and below.

NOTE:
1. The time between each firing position is not specified, but enough time should be allotted to allow the firer to clear his weapon, quickly change firing positions, and reload before the beginning of the next firing table. The RSO will ensure enough time is given between each change in firing positions to facilitate the timely flow of the record fire qualification table.

2. Firers should engage targets on the sheet left to right, from the nearest to the farthest away target (50m, 100m left, 100m center, 100m right, 150m left, 150m right, 200m left, 200m right, 250m, and 300m last). This “guideline” for target engagement is intended to ensure firers do not forget which targets they engaged during qualification. It also alleviates the possibility of shooting each target more than the prescribed amount of times.

CHAPTER II
M203 GRENADE LAUNCHER

DESCRIPTION

The M203-series grenade launchers are lightweight, single-shot, breech-loaded, pump action (sliding barrel), shoulder-fired weapons.

1. The original model of the M203 was designed for use with M16-series rifles.

2. The M203A1 model was designed for use with M4 series carbines.

3. The M203A2 model has a quick-release bracket for use with M4 and M4A1 carbines that have the M4 rail system and with M16A4 rifles that have the M5 adapter rail system.

GENERAL DATA
	Technical data for the M203-series grenade launcher follows:

	Length of barrel
	12 inches

	Weight:

	Launcher unloaded
	3 pounds

	M16A2 and Launcher both fully loaded
	Approx. 12.79 pounds

	M4 and Launcher fully loaded
	Approx. 11 pounds

	Caliber
	40 mm

	Rifling, RH twist
	6 grooves, 1 turn in 10 inches

	Muzzle velocity
	250 feet per second (76 meters per second)

	Maximum effective ranges:

	Area target
	350 meters

	Point target
	150 meters

	Minimum safe firing ranges (HE):

	Training unprotected
	165 meters

	Combat
	31 meters

	Minimum arming distance
	14 to 38 meters

	Rate of fire
	5 to 7 rounds per minute


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
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The figure above shows the M203’s major components, and the following paragraphs describe their purposes.

1. Handguard. The handguard assembly houses the rifle barrel.

2. Quadrant Sight Assembly. The quadrant sight assembly, which attaches to the left side of the rifle’s carrying handle, enables the grenadier to adjust for elevation and windage. This assembly consists of the sight, mounting screw, sight latch, rear sight aperture, sight aperture arm, front sight post, and sight post arm.

3. Receiver Assembly and Serial Number. The receiver assembly houses the firing mechanism and ejection system and supports the barrel assembly. On the left side of the receiver assembly is the launcher’s serial number.

4. Barrel Assembly. The barrel assembly holds the cartridges ready for firing and directs the projectile.

5. Leaf Sight Assembly. The leaf sight assembly is attached to the top of the handguard. The leaf sight assembly consists of the sight, its base and mount, an elevation adjustment screw, and a windage adjustment screw. Elevation and windage scales are marked on the mount. The folding, adjustable, open ladder design of the sight permits rapid firing without sight manipulation. The front sight post of the M16-series rifle serves as the front aiming post for the M203 leaf sight.

ADDITIONAL COMPONENTS AND DESCRIPTIONS

1. Barrel Latch. On the left side of the barrel is a latch that locks the barrel and receiver together. To open the barrel, depress the barrel latch and slide the barrel forward.

2. Trigger Guard. The trigger guard protects the trigger. Depressing the rear portion of the trigger guard rotates it down and away from the magazine well of the rifle. This gives the firer room to wear gloves or mittens while firing, if needed.

3. Safety. The safety is inside the trigger guard, just in front of the trigger. For the launcher to fire, the safety must be forward. When the safety is rearward, the launcher is on "SAFE". The grenadier adjusts the safety manually.

PRINCIPLE OF OPERATION
The weapon uses a high-low propulsion system to fire a 40-mm round. The firing pin strikes the primer, whose flash ignites the propellant in the brass powder-charge cup inside the high-pressure chamber. The burning propellant produces 12,000 psi chamber pressure, which ruptures the brass powder-charge cup at the vent holes and allows the gases to escape to the low-pressure chamber in the cartridge case. There the pressure drops to 3,000 psi and propels the grenade from the muzzle at a velocity of 250 fps. The grenade’s 3,700-rpm right-hand spin stabilizes it during flight and applies enough rotational force to arm the fuse. The weapon is unloaded with the barrel open and fired from a closed bolt. It must be cocked before it can be placed on safe.

CYCLE OF FUNCTIONING
Knowing the M203’s cycle of functioning from loading to firing helps grenadiers recognize and correct stoppages. Many of the actions described in this chapter occur at once, but here they are explained separately.

1. Unlocking. The cycle begins when the grenadier depresses the barrel latch to unlock the barrel assembly and slides the barrel assembly forward.

2. Cocking. The grenadier moves the barrel assembly forward, then backward, to cock the weapon. As the barrel assembly moves, it takes with it the barrel extension. Their movement causes the following to occur:

a. The cocking lever is forced down as the barrel assembly and barrel extension, which are interlocked with the cocking lever, move forward.

b. The movement of the cocking lever forces the spring-loaded firing pin to the rear.

c. The spring-loaded follower also moves forward with the barrel extension.

d. The barrel assembly continues forward, disengaging the barrel extension from the cocking lever. The cocking lever is then held down by the follower.

e. When the grenadier begins to move the barrel assembly back to the rear, this forces the follower to the rear.

f. The cocking lever again engages the barrel extension, which causes the firing pin to move slightly forward and engage the primary trigger sear. This cocks the weapon.

3. Extracting. Extracting and cocking occur at the same time. As the grenadier opens the barrel assembly, a spring-loaded extractor keeps the live round or spent cartridge case seated against the receiver until the barrel clears the cartridge case.

4. Ejecting. The spring-loaded ejector pushes the live round or spent cartridge case from the barrel assembly.

5. Loading. With the barrel assembly open, the grenadier inserts a round into the breech end of the barrel.

6. Chambering. As the grenadier closes the breech end of the barrel assembly, the extractor contacts the rim of the cartridge and seats (chambers) the round firmly.

7. Locking. As the barrel assembly closes, the barrel latch engages it. The cocking lever engages the barrel extension so that it cannot move forward along the receiver assembly.

8. Firing. When the grenadier pulls the trigger, the primary trigger sear disengages from the bottom sear surface of the firing pin. This releases the spring-driven firing pin, forcing it forward against the cartridge primer.

CLEARING PROCEDURES
1. Point the weapon in a safe direction.

2. Depress the barrel latch and pull the barrel forward.

3. Watch to see if a round extracts.

4. Place the safety on SAFE.

5. Inspect the breech to ensure a round is not present.

6. Pull the barrel to the rear until it clicks. This cocks the weapon.

7. Place the safety on FIRE and squeeze the trigger.

8. Recock the weapon (slide the barrel forward then rearward) and place on safe.

note: Ensure M4 carbine/M16 series rifle is unloaded and cleared properly.
LOADING PROCEDURES
1. Point the weapon in a safe direction

2. Depress the barrel latch and slide the barrel forward. 

3. Place the weapon on SAFE and visually inspects the barrel to ensure it is clear. 

4. Insert clean, dry, undented ammunition into the chamber 

5. Slide the barrel rearward until it locks with an audible click. 

UNLOADING PROCEDURES

WARNING

If you are unloading a weapon that has not been fired, avoid detonation either by catching the ejected round or by holding the weapon close to the ground to reduce the distance the round can fall.
1. Point the weapon in a safe direction

2. Depress the barrel latch and move the barrel forward.  

3. Observe the cartridge case or round eject. 

4. If the case is stuck, tap it with a cleaning rod to remove.

5. Place the weapon on SAFE. 

6. Slide the barrel rearward, locking it to the breech. 

PERFORMANCE PROBLEMS
This section identifies some of the problems that can cause the M203 grenade launcher to perform incorrectly. It also explains how to identify unserviceable parts.
STOPPAGES

A stoppage is an unintentional interruption in the cycle of operation or functioning that may be cleared by immediate action. A stoppage is classified by its relationship to the cycle of functioning. The table below shows the types of stoppages.

	STOPPAGE
	PROBABLE CAUSE
	CORRECTIVE ACTION

	Failure to fire
	Safety on
	Place in fire position

	
	Empty chamber
	Load

	
	Faulty ammunition
	Reload

	
	Water or excess lubricant in firing pin well
	Hand cycle weapon several times, to include pulling the trigger

	
	Worn or broken firing pin
	Notify unit maintenance

	
	Dirt or residue in firing pin recess
	Clean

	
	Burred sear on firing pin
	Notify unit maintenance

	
	Dirty firing pin well opening
	Notify unit maintenance

	
	Weak or broken firing pin spring
	Notify unit maintenance

	Failure to extract
	Defective extractor on spring or spring pin
	Notify unit maintenance

	
	Ruptured cartridge case
	Remove from barrel

	Failure to eject
	Worn, broken or missing ejector spring or retainer
	Notify unit maintenance

	Failure to chamber
	Faulty ammunition
	Reload

	
	Dirty chamber
	Clean bore and chamber

	Safety fails to stay in position
	Missing spring pin or broken or worn safety
	Notify unit maintenance


IMMEDIATE ACTION

Immediate action refers to anything a Soldier does to reduce a stoppage without taking time to look for the cause. Immediate action should be taken in the event of either a hangfire or misfire. Either can be caused by an ammunition defect or by a faulty firing mechanism. Any failure to fire must be considered a hangfire until that possibility is eliminated.

1. Hangfire: A delay in the ignition of propellant charge.
a. Keep muzzle on target and clear all personnel from the area (at least 80 meters or 264 feet).

b. Wait 30 seconds before removing round.

c. Unload the round and catch it, or unload close to ground for a short fall.

d. Store the round at a safe distance away from serviceable ammunition until it is determined whether the round or the weapon is defective.

e. A dented primer is a hangfire. Handle accordingly.

2. Misfire: A failure to fire.

a. Keep muzzle on target and clear all personnel from the area (at least 80 meters or 264 feet).

b. Wait 30 seconds before removing round.

c. Unload the round and catch it, or unload close to ground for a short fall.

d. Store the round at a safe distance away from serviceable ammunition until it is determined whether the round or the weapon is defective.

e. If the primer is not dented, the firing mechanism is faulty. A dented primer is a hangfire. Handle accordingly.

f. If the mechanism is repaired, the round may be reloaded and fired.

g. Notify the NCO or unit armorer.
MALFUNCTIONS

A malfunction occurs when a mechanical failure prevents the weapon from firing properly. Neither defective ammunition nor improper operation of the weapon by the firer is a malfunction. The weapon should be cleaned, lubricated, and retried. If it still fails to function, it should be turned in to the unit armorer. The table below shows probable causes and corrective action for each type of malfunction.

	MALFUNCTION
	PROBABLE CAUSE
	CORRECTIVE ACTION

	Failure to cock
	Broken sear
	Notify unit maintenance

	
	Improper assembly of cocking lever
	Notify unit maintenance

	
	Loose, broken or missing cocking lever spring pin
	Notify unit maintenance

	Failure to lock
	Excess plastic on breech end of barrel assembly
	Notify unit maintenance


MAINTENANCE
1. Disassemble the M203.

WARNING

Before disassembling the weapon, clear the rifle and grenade launcher.

a. Remove the quadrant sight (if used) by loosening the knurled screw on the right side.

b. Pull back the slip ring. Lift up on the handguard and pull it to the rear to remove.

c. Press the barrel latch and move the barrel forward to the barrel stop.

d. Press the barrel stop to release the barrel from the receiver and remove the barrel.

NOTE: Stop here; only the armorer may disassemble the weapon more than this.

2. Clean and lubricate the M203.

a. Bore. Attach a clean, dry rag to the thong and thoroughly moisten the rag with CLP. Pull the rag through the bore several times. Attach the bore brush to the thong, pull it through the bore several times, and follow this with more rags moistened with CLP, if needed. Pull dry rags through the bore and inspect each rag as you remove it. The bore is clean when a dry rag is removed unfouled. Pull a rag lightly moistened with CLP through the bore to leave a light coat of lubricant inside the barrel.

b. Breech insert. Clean the face of the breech insert retainer with a patch and CLP. Remove the CLP cleaner with dry rags, and then lubricate the breech with a light coat of CLP.

c. All other parts. Use a brush and dry rags to clean all other parts and surfaces. Apply a light coat of CLP to the exterior of the launcher after cleaning.

d. Safety mechanism. Clean the safety mechanism properly with CLP. Lubricate the safety with CLP.

3. Inspect the M203 before assembly.

a. Check the handguard for cracks, dents, or distortion that prevent firm attachment to the rifle.

b. Check the leaf sight for bent or damaged parts and for rust or corrosion.

c. Check the leaf sight for legibility of marking.

d. Check the barrel for cracks and general condition. Inspect all parts for wear and damage.

e. Check for burrs, scratches, nicks, or other damage.

4. Assemble the M203.

a. Press the barrel stop. Slide the barrel into the receiver.

b. Move the barrel rearward to lock.

c. Install the handguard and secure with the slip ring.

d. Install the quadrant sight.

FUNCTIONS CHECK

WARNING

Before performing a task on any weapon, always check to ensure that the weapon is clear.

Perform a function check on the M203.

1. Check the proper operation of the sears. Cock the launcher and pull the trigger. The firing pin should release. Hold the trigger to the rear and cock the launcher. Release the trigger, then pull. The firing pin should release.

2. Check the safety in both SAFE and FIRE positions with the trigger.

NOTE: The launcher must be cocked before the safety can be placed in the SAFE position.

3. Check the leaf sight windage adjustment screw for proper operation.

NOTE: Do not move the elevation adjustment screw if the weapon has been zeroed.

4. Move the barrel forward and then back to be sure that the stop and barrel latch function.

ZEROING PROCEDURES
A correct zero consists of the elevation and windage sight settings that enable the grenadier to hit the point of aim at a given range with one of the three sighting systems: leaf, quadrant, or night sight. To zero the M203 using the leaf sight or quadrant sight, the grenadier engages a target at 200 meters. (The M203 is normally zeroed using only the quadrant sight, but may be zeroed with both sights or with only the leaf sight.) 

1. Zeroing the Leaf Sight. A red mark at 50 meters on the leaf sight reminds the grenadier not to zero at this range.

a. Select a target at 200 meters.

b. Place the sight in the upright position.

c. Place the center mark of the windage scale on the index line on the rear of the sight base.

d. Loosen the elevation adjustment screw on the leaf sight.

e. Place the leaf sight’s index line on the sight mount’s center elevation mark.

f. Tighten the elevation adjustment screw.

g. Assume a prone supported firing position.

h. Load one round of 40-mm HE or TP ammunition.

i. Use correct sighting and aiming procedures to align the target with the front leaf sight.

j. Fire a round, sense the impact, and adjust the sight.

i. Windage. Turn the sight windage screw clockwise to move the leaf sight to the left and vice versa. One increment moves round impact 1 1/2 meters at a range of 200 meters.

ii. Range. Use a 40-mm cartridge case and turn the elevation adjustment screw to raise the leaf sight (this increases range) or to lower the leaf sight (this decreases range). Moving the leaf sight one increment moves the impact of the round 10 meters at a range of 200 meters.

k. Fire two more cartridges, readjusting the sight after each. Once a round impacts within 5 meters of the target, the weapon is zeroed.

l. After you have zeroed the weapon, record the zero data on your scorecard. As soon as you can, transfer the information to a small piece of paper and tape this inside the M16 pistol grip.

2. Zeroing the Quadrant Sight.

a. Select a target at 200 meters.

b. Ensure that the quadrant sight is correctly mounted on the rifle’s carrying handle.

c. Open the front sight post and rear sight aperture.

i. Move the front sight post to its highest position and then back 2 1/2 turns.

ii. Depress the rear sight retainer. Slide the rear sight aperture to the left until its white index line aligns with the edge of the sight aperture arm.

d. Move the sight latch rearward and reposition the quadrant sight arm to zeroing range (200 meters).

e. Assume a prone supported firing position.

f. Use correct sighting and aiming procedures to align the target with the front sight post and rear sight aperture.

g. Load one round of 40-mm HE or TP ammunition.

h. Fire a round, sense the impact, and adjust the sight.

i. Elevation. Turn the front sight post right (to decrease elevation) or left (to increase elevation). At a range of 200 meters, one full turn equals 5 meters.

ii. Windage. Press the sight aperture retainer. Move the rear sight aperture away from the barrel to move the trajectory to the left or vice versa. At a range of 200 meters, one notch on the rear sight aperture equals 1 1/2 meters.

i. Fire two more cartridges, readjusting the sights after each. If the round lands within 5 meters of the target, the weapon is zeroed.

j. After you have zeroed the weapon, record the zero data on your scorecard. As soon as you can, transfer this information to a small piece of paper and tape this inside the M16 pistol grip.

QUALIFICATION
DESCRIPTION OF RANGE AND TARGETS

The range has four self-contained stations. It is 30 meters wide by 500 meters deep and has a no-HE fire zone out to 165 meters. (Grenadiers can fire HE only on Stations 1, 3, and 4.) The following description of the stations and targets is included to help trainers maintain control during zeroing, practice, and record fire.
1. Station 1 consists of a prone fighting position with a log or sandbag support and a zeroing target at 200 meters. The target should be constructed of logs or other suitable material. It must have a surface at least 2 meters high by 2 meters wide (6 feet by 6 feet). The target should be clearly marked with a large “Z” painted in a color that contrasts with the surrounding background and that is visible in different sun or glare conditions.

2. Station 2 consists of an upright log or log wall, a kneeling firing position about 4 feet high, and 2 point-type targets. The targets include a simulated window or door of a building at 90 to 100 meters and a small bunker or fighting position with overhead cover at 125 meters. The targets may be constructed of logs, sandbags, or other suitable material.

3. Station 3 consists of a foxhole type standing fighting position and two targets. The targets are a two-person bunker at 170 to 180 meters and an automatic weapon position at 190 to 200 meters. The bunker and the automatic weapon position represent targets that can be engaged with area-type fire. The targets may be constructed of logs, sandbags, or other suitable material.

4. Station 4 consists of a prone fighting position with a log or sandbag support and two area-type targets (with personnel targets in the open) at 235 to 350 meters. The log or sandbags at the firing position are used for support and cover. The targets are E-type and F-type shaped silhouette and are made out of durable materials.
DAY RECORD FIRE

	STATION
	TASK
	TIME
	ROUNDS
	TYPE
	TARGET AND RANGE

	1
	Zeroing
	N/A
	5 per sight
	TP
	Zero Panel at 200 meters

	2
	1
	2 min
	3
	TP
	Window at 90 to 100 meters

Bunker at 105 to 125 meters

	3
	2
	2 min
	3
	HE
	Bunker at 170 to 180 meters

Automatic weapon at 190 to 200 meters

	4
	3
	2 min
	3
	HE
	Troops in open emplacement at 275 to 300 meters

Troops in open at 235 to 350 meters

	3
	4

CBRN
	2 min
	3
	HE
	Bunker at 170 to 180 meters

	3
	5

CBRN
	2 min
	3
	HE
	Automatic weapons at 190 to 200 meters


Day record fire gives the grenadier the confidence and experience he needs to progress from dry-fire exercises to record fire. All Soldiers must be prepared to accomplish their missions, even in protective clothing; thus, day record fire includes two CBRN tasks (Tasks 4 and 5). This exercise is conducted on a grenade launcher range IAW the Firing Table listed above. Before they fire for qualification, grenadiers must first zero their weapons and receive instruction on the objectives, range, targets, and qualification standards. The unit is organized in firing orders based on range constraints. Each firing order consists of two grenadiers, one of whom assists. Grenadiers fire this exercise from the following fighting positions: kneeling supported, mid-range standing supported, long-range prone supported, CBRN mid-range point target, and CBRN mid-range area target. For each of these tasks, the grenadier can designate which target he will engage first.
WARNING

Before allowing anyone to move between stations, ensure that--

• All weapons are clear.

• Bolts are to the rear.

• Barrel assemblies are open.

If you see an unsafe act, call out "Cease fire" and notify range personnel immediately.

1. Station 1, Zeroing. The grenadier zeroes with both quadrant and leaf sights at Station 1.

a. Leaf Sight. From a prone supported firing position, fire to zero the weapon. This reinforces the experience gained during dry firing and allows practice in loading and firing with the most accurate sensing and adjustments obtainable. If you zero in three rounds, use the other two rounds to confirm the zero. If you cannot zero with five rounds, the trainer must remove you from the firing line for remedial training.

i. Prepare the sight for zeroing.

ii. Assume a good prone supported firing position.

iii. When you receive the following fire command, repeat each element as it is given:

GRENADIER

FRONT

200 (ZERO PANEL)

ONE ROUND

COMMENCE FIRING

iv. Load one round, obtain the proper sight picture, and announce "Up" to your assistant.

v. When the tower operator gives the command to commence firing, fire one round at the panel marked “Z.”

vi. Sense the impact of the round. If the round did not land within 5 meters of the zero panel, adjust the sights for windage and elevation.

vii. Repeat until a round lands within 5 meters of the zero panel.

viii. Once you have zeroed the weapon, record the zero data on your scorecard. As soon as you can, transfer the information to a small piece of paper and tape this inside the M16 pistol grip.

b. Quadrant Sight. From a prone supported firing position, fire to zero the weapon. This reinforces the experience gained during dry firing and gives you practice in loading and firing with the most accurate sensing and adjustments you can obtain. The steps for zeroing with the quadrant sight are the same as those for zeroing with the leaf sight.

2. Station 2, Task 1, Kneeling Supported Position. (Only TP rounds may be used at this station.)

a. When you receive the command DESIGNATE THE TARGET, identify the target you intend to engage by announcing WINDOW or BUNKER.

b. When you receive the command DETERMINE THE RANGE, announce the range to the target.

c. Load one of the three rounds allotted. Because HE must not be fired at ranges of less than 165 meters on the basic grenade launcher range, use only TP rounds.

d. When you receive the following fire command, repeat each element as it is given:

GRENADIER

FRONT

3 ROUNDS

90 meters (window) or 100 meters (bunker)

COMMENCE FIRING

e. Acquire the proper sight picture and announce "Up" to the grader.

f. Engage the target given in the fire command until you hit it. Fire any remaining rounds at the second target. You need no other fire command. For each round you fire, your assistant announces "Hit" or "Miss."

3. Station 3, Task 2, Midrange Standing Supported Position.

a. When you receive the command DESIGNATE THE TARGET, identify the target you intend to engage by announcing "Bunker" or "automatic weapon."

b. When you receive the command DETERMINE THE RANGE, announce the range to the target.

c. Load one of the three rounds allotted.

d. When you receive the following fire command, repeat each element as it is given:

GRENADIER

FRONT

3 ROUNDS

170 METERS (BUNKER) OR 190 METERS (AUTOMATIC WEAPON)

COMMENCE FIRING

e. Acquire the proper sight picture and announce "Up" to the grader.

f. Engage the target given in the fire command until you hit it. Fire any remaining rounds at the second target. You need no other fire command. For each round you fire, your assistant announces "Hit" or "Miss."

4. Station 4, Task 3, Long-Range Prone Supported Position.

a. When you receive the command DESIGNATE THE TARGET, identify the target you intend to engage by announcing "Troops in the open emplacement" or "Troops in the open."

b. When you receive the command DETERMINE THE RANGE, announce the range to the target.

c. Load one of the three rounds allotted.

d. When you receive the following fire command, repeat each element as it is given:

GRENADIER

FRONT

3 ROUNDS

300 METERS (TROOPS IN THE OPEN EMPLACEMENT) or

350 METERS TROOPS IN OPEN

COMMENCE FIRING

e. Acquire the proper sight picture, and announce "Up" to the grader.

f. When the tower operator gives the command FIRE, engage the target given in the fire command until you hit it. Fire any remaining rounds at the second target. You need no other fire command. Before firing, you must know the procedure to follow in the event of a stoppage. For each round you fire, your assistant announces "Hit" or "Miss."

5. Station 3, Task 4, Midrange Supported Position, Point Target, CBRN.

a. Put on, clear, and check your mask within 9 seconds. Within the next 6 seconds, pull the hood over your head and zip the front of it closed.

b. Load one of the three rounds allotted.

c. When you receive the following fire command, repeat each element as it is given:

FIRE MISSION

FRONT

3 ROUNDS

170 METERS (BUNKER)

AT MY COMMAND

d. Acquire the proper sight picture and announce "Up" to your assistant.

e. Have your assistant signal the tower operator that you are ready.

f. When the tower operator gives the command to commence firing, engage the target given in the fire command until you hit it. For each round you fire, your assistant announces "Hit" or "Miss."

6. Station 3, Task 5, Midrange Supported Position, Area Target, CBRN.

a. Load one of the three rounds allotted.

b. When you receive the following fire command, repeat each element as it is given:

FIRE MISSION

FRONT

3 ROUNDS

190 METERS (AUTOMATIC WEAPON POSITION)

AT MY COMMAND

c. Acquire the proper sight picture and announce "Up" to your assistant.

d. Have your assistant signal the tower operator that you are ready.

e. When the tower operator gives the command to FIRE, engage the target given in the fire command until you hit it. For each round you fire, your assistant announces "Hit" or "Miss."

DAY RECORD FIRE QUALIFICATION STANDARDS
Before qualification firing, each grenadier must know the tasks, the time and ammunition required, the procedures to follow if a stoppage occurs, the penalties for failure to stop firing when commanded or signaled to do so, and the method used for scoring targets.

1. Time and Ammunition. Each grenadier determines the target and its distance before loading any rounds. When the grenadier receives the command to FIRE, the time allotted for that task in Day Record Fire Table begins.

2. Stoppages. The grenadier must apply immediate action procedures if a stoppage occurs. If he can reduce the stoppage, he can continue to fire the course. The trainers allow the grenadier an extra 15 seconds for each application of immediate action.

a. If a stoppage occurs that you cannot reduce by immediate action, raise your hand and announce "Time."

b. When you say "Time," the assistant trainer notes the time, ensures that a real stoppage exists, and tries to clear the stoppage. If he clears it, you can complete firing. If he cannot clear it, the grader will clear it, and you will be allowed 15 seconds for each round remaining to complete firing.

c. If you made an error that caused the stoppage, you do not receive extra time, and your score consists only of whatever you had earned when the stoppage occurred.

d. If the grenade launcher must be replaced, you are allotted 10 rounds to zero a new one; then you may repeat the exercise.

e. If malfunctions prevent you from finishing the exercise in the time allowed, you can finish it in an “alibi run” after all other grenadiers complete firing.

3. Penalties. Five points are deducted from the score of any grenadier who fails to stop firing when the trainer commands or signals to do so. If a grenadier fires at the wrong target, he loses the rounds allotted for the other target, which leaves him only the remainder of his rounds to expend on both targets.

4. Target Scoring. The trainer or assistant trainer records scores on DA Form 2946-R. They determine whether each grenade fired is a hit or miss and assign 0 points for a miss or 10 points for a hit. Tasks 1 through 3 each consist of two targets, so the total available for each of these tasks is 20 points. The grenadier may select which of the two targets to engage first. If he scores a hit on the first, the trainer permits him to engage the second. Once he hits both targets, he returns any unexpended rounds to the assistant trainer. Tasks 4 and 5 each consist of firing one target for a total of 10 points each.

a. Window or Door. To score a hit on a window or door, the grenade must either strike the target or go through the opening in the center of the target.

b. Bunker. To score a hit on a bunker, the grenade must strike anywhere on the face of the bunker.

c. Automatic Weapon. To score a hit on an automatic weapon, the grenade must strike within 5 meters of the target.

d. Troops. To score a hit on troops, the grenade must strike within 5 meters of the target.
NIGHT RECORD FIRE

	STATION
	TASK
	TIME
	ROUNDS
	TYPE
	TARGET AND RANGE

	3
	6

Night
	2 min
	3
	HE
	Automatic weapons at 190 to 200 meters


Night record fire trains the grenadier to engage targets between 165 and 250 meters under ideal moonlight conditions.
Station 3, Task 6, Mid-Range Fighting Position, Area Target, Night.

a. Load one of the three rounds allotted.

b. When you receive the following fire command, repeat each element as it is given:

GRENADIER

FRONT

3 ROUNDS

190 METERS (AUTOMATIC WEAPON POSITION)
AT MY COMMAND
c. Acquire the proper sight picture, and announce "Up" to the grader.

d. When the tower operator gives the command FIRE, engage the target given in the fire command until you hit it. Fire any remaining rounds at the second target. You need no other fire command. Before firing, you must know the procedure to follow in the event of a stoppage. For each round you fire, your assistant announces "Hit" or "Miss."

NIGHT RECORD FIRE QUALIFICATION STANDARDS
Before qualification firing, each grenadier must know the tasks, the time and ammunition required, the procedures to follow if a stoppage occurs, the penalties for failure to stop firing when commanded or signaled to do so, and the method used for scoring targets.

1. Time and Ammunition. Night Record Fire Table provides the night firing task and its time and ammunition requirements.
2. Stoppages. The procedure for stoppages is the same as for other qualification firing exercises.
3. Penalties. The procedure for penalties is the same as for other qualification firing exercises.

4. Target Scoring. The target scoring procedure is the same as for other qualification firing exercises. Record the score in the appropriate block on DA Form 2946-R.

OVERALL QUALIFICATION STANDARD
10 points per target, tasks 1through 3 each have two targets, tasks 4 through 6 each have one target, for a total of nine targets. Maximum score is 90 points. Rating scale is below.
	Total Points
	Rating

	80-90

70-75

60-65

0-55
	EXPERT

FIRST CLASS

SECOND CLASS

UNQUALIFIED


CHAPTER III
M9 PISTOL
DESCRIPTION

The M9 pistol is a semiautomatic, magazine fed, recoil operated, double action pistol, chambered for the 9mm cartridge.
WARNING

The M9 pistol incorporates single and double action modes of fire. Anytime that trigger is pulled with the decocking/safety lever in the fire (up) position and a round in the chamber, the pistol will fire from the hammer down, half cock or full cock positions.

OPERATIONS AND CHARACTERISTICS.

1. DOUBLE/SINGLE ACTION. For double action, pulling the trigger will cock the hammer (10) and immediately release it, discharging the first chambered round. To fire the first chambered round in single action, the hammer must be manually locked to the rear before pulling the trigger. All shots after the first one will be fired single action because the slide automatically recocks the hammer after each shot.
NOTE: In non-tactical situation, visual inspection of the chamber is required.

2. EXTRACTOR/LOADED CHAMBER INDICATOR (2). When there is a cartridge in the chamber, the upper surface of the extractor protrudes from the right side of the slide. In the dark, the protrusion can be felt by touch. The Loaded Chamber Indicator should be used in tactical situations when visibility is limited or where visual inspection of the chamber is undesirable.

WARNING

A potential safety hazard exists if the firing pin block is missing or does not return flush with the slide surface after firing.
3. FIRING PIN BLOCK (1). When the trigger is not pulled, the firing pin block secures the firing pin and prevents it from moving forward, even if the pistol is dropped.

WARNING

The decocking/safety lever can be moved to the fire (up) position with a minimum amount of force. This could happen during removal of the pistol from the holster if carried in the safe (down) position and/or during careless handling.
4. DECOCKING/SAFETY LEVER (9). Allows safe operation of the pistol by both right and left handed users, and lowers the hammer without causing an accidental discharge. Pistol is shown with decocking/safety lever in the fire (up) position. When hammer is cocked, it may be safely lowered by moving the decocking/safety lever to the safe (down) position.

5. RECEIVER (11). The front and back straps of the grip are vertically grooved to ensure a firm grip even with wet hands, or under conditions of rapid combat fire. The trigger guard is extended, and the concave forward portion is grooved for a firm grip when using two hands or gloves.
6. DISASSEMBLY LEVER (6) AND DISASSEMBLY BUTTON (16). Allows for quick field stripping, and at the same time prevents accidental disassembly.

7. SLIDE STOP (7). Holds the slide to the rear after the last cartridge is fired. It can also be manually operated.
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GENERAL DATA
	Caliber
	9-mm NATO

	System of Operation
	Short recoil, semiautomatic

	Locking System
	Oscillating block

	Length
	8.54 inches

	Width
	1.5 inches

	Height
	5.51 inches

	Magazine Capacity
	15 rounds

	Weight with Magazine Fully Loaded
	2.6 pounds

	Rifling
	RH, six-groove, 1 turn in 9.84 inches

	Barrel Length
	4.92 inches

	Muzzle Velocity
	1,230.3 feet per second

	Maximum Range
	1,800 meters

	Maximum Effective Range
	50 meters

	Trigger Pull Single-Action
	5.50 pounds

	Trigger Pull Double-Action
	12.33 pounds


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.
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The major components of the M9 pistol include--

1. Slide and Barrel Assembly: Houses the firing pin, striker, and extractor. Cocks the hammer during recoil cycle.

2. Recoil Spring and Recoil Spring Guide: Absorbs recoil and returns the slide assembly to its forward position.

3. Barrel and Locking Block Assembly M9: Houses cartridge for firing, directs projectile, and locks barrel in position during firing.

4. Receiver: Supports all major components. Houses action of the pistol through four major components. Controls functioning of the pistol.

5. Magazine: Holds cartridges in place for stripping and chambering.

WARNING

If you release the hammer while manually cocking the pistol (but do not touch the trigger), then the half-cocked position will catch the hammer and prevent the pistol from firing. However, never use the half-cocked position as a safety. Also, if you pull the trigger with the pistol half-cocked--

THE PISTOL WILL FIRE.

PRINCIPLES OF OPERATION
1. The M9 Pistol has a short recoil system utilizing a falling locking block.

2. Upon firing, the pressure developed by the combustion gases recoils the slide-barrel assembly. After a short run, the locking block will stop the rearward movement of the barrel and release the slide, which will continue its rearward movement. The slide will then extract and eject the fired cartridge case, cock the hammer and compress the recoil spring. The slide moves forward feeding the next cartridge from the magazine into the chamber.

3. The slide and barrel assembly remains open after the last cartridge has been fired and ejected.
CLEARING PROCEDURES
1. The first step in unloading and clearing the pistol is to ensure the weapon is on safe.

2. Hold the pistol in the raised pistol position or point in a safe direction.

3. Depress the magazine release button and remove the magazine.

4. With the pistol pointing in a safe direction, grasp the slide serrations and fully retract the slide to remove the chambered cartridge.

5. Lock the slide to the rear using the slide stop and visually inspect the chamber to ensure that it is empty.

6. Let the slide go forward, place weapon and fire and squeeze the trigger.

7. Place weapon back on safe.

LOADING PROCEDURES 

WARNING

The M9 pistol has single- and double-action firing modes. When the safety is set to FIRE, squeezing the trigger will automatically cock and fire the pistol (this is the double-action mode).

NOTE: Keep your finger away from the trigger until you intend to fire.

1. Place the safety lever in the SAFE position.

2. Insert the loaded magazine into the pistol's magazine well until you hear a click when the magazine seats fully.

3. Point the pistol in a safe direction (usually at the target or skyward).

4. Retract the slide fully and release it. This strips a cartridge from the magazine and chambers it.
UNLOADING PROCEDURES
1. The first step in unloading the pistol is to ensure the weapon is on safe.

2. Hold the pistol in the raised pistol position or point in a safe direction.

3. Depress the magazine release button and remove the magazine.

4. Pull the slide to the rear and lock it in its rearward position by pushing up on the slide stop.

5. Point the pistol skyward and look into the chamber to ensure it is clear.

6. Let the slide go forward.

7. Perform this task in an area designated for this process.

8. Keep your finger off the trigger, and always point the muzzle in a safe direction.

9. Remember to clear the chamber after removing the magazine.\

10. Always assume that a pistol is loaded until you have personally checked it both visually and physically.

11. After every shooting practice, before leaving the range, check one last time to ensure that the firearm is unloaded.

PERFORMANCE PROBLEMS
IMMEDIATE ACTION.

Immediate action is the prompt action taken by the user to correct a stoppage. The procedure for applying immediate action should become instinctive to the user, without the user attempting to discover the cause. It is important that the user apply immediate action instinctively to correct a stoppage.
WARNING

During the following procedures always keep the pistol pointed in a safe direction.

1. When the slide is fully forward and the pistol fails to fire, apply immediate action as follows:

a. Ensure that decocking/safety lever is in the fire (up) position.

b. In a tactical situation, if the pistol does not fire, ensure that the magazine seated, retract the slide to the rear and release.

c. Squeeze the trigger.

d. In a non-tactical situation, clear/unload the pistol and refer to paragraph 3.

e. If the pistol still does not fire, remove the magazine and retract the slide to eject the chambered cartridge. Insert a new magazine; retract the slide and release to chamber another cartridge.

f. Squeeze the trigger.

g. If the pistol still does not fire, clear/unload the pistol and refer to paragraph 3.

2. When the slide is not fully seated forward, remove finger from the trigger. With the other hand, attempt to push the slide fully forward. If the slide will not move forward, proceed as follows:

a. Place decocking/safety lever in safe (down) position.

b. Remove magazine.

c. Grasp the slide and retract to the rear, locking it with the slide stop.

d. Inspect the chamber and bore and remove any obstructions.

e. Insert another loaded magazine into the pistol.

f. Release slide.

g. Place decocking/safety lever in fire (up) position, aim and attempt to fire,

3. If the pistol does not fire after the application of immediate action (para. 1 and 2 above), a detailed inspection should be made to determine the cause of the stoppage. If the cause cannot be determined by the operator, evacuate the pistol to organizational maintenance/next authorized repair level.

WARNING

If a round has been assembled without powder (a faulty manufacturing process), the primer alone has enough power to expel the bullet from the case to lodge in the bore, A bullet lodged in the bore will cause destruction of the pistol if another round is fired, and will also cause personal injury.

MALFUNCTIONS

The table below lists the common malfunctions which you may find during the operation or maintenance of the M9 pistol and its components. You should perform the tests/inspections and corrective actions in the order listed.
	MALFUNCTION:
	TEST OR INSPECTION:
	CORRECTIVE ACTION:

	1. Ammunition does not feed.
	Step 1. Check for improperly positioned top cartridge in magazine.
	Reload magazine.

	
	Step 2. Check for dirty or rusty magazine.
	Clean and lubricate magazine.

	
	Step 3. Check for improper assembly of magazine.
	Correctly assemble magazine.

	
	Step 4. Check for broken, damaged or bent parts in magazine.
	Replace magazine.

	
	Step 5. Check for dirty or damaged ammunition.
	Clean or replace ammunition.

	
	Step 6. Check pistol for damaged or broken parts.
	Evacuate pistol to organizational maintenance.

	2. Ammunition does not chamber.
	Step 1. Check for dirty of damaged ammunition.
	Clean or replace ammunition.

	
	Step 2. Check for any obstructions or dirt in the chamber and bore.
	Clean chamber and bore.

	
	Step 3. Check for damaged or broken recoil spring.
	Evacuate pistol to organizational maintenance.

	CONTINUED

	3. Slide does not lock fully forward.
	Step 1. Check for dirty locking block and lugs.
	Clean pistol.

	
	Step 2. Check all operating parts for lack of lubrication.
	Lubricate pistol.

	
	Step 3. Check for broken or damaged locking block and lugs.
	Evacuate pistol to organizational maintenance.

	
	Step 4. Check for damaged or broken recoil spring.
	Evacuate pistol to organizational maintenance.

	
	Step 5. Check for damaged or burred slide.
	Evacuate pistol to organizational maintenance.

	4. Pistol does not fire.
	Step 1. Check decocking/safety lever.
	Place decocking/safety lever in fire (up) position.

	
	Step 2. Check for faulty ammunition.
	Replace ammunition.

	
	Step 3. Check ammunition for no firing pin indent of primer.
	Evacuate pistol to organizational maintenance.

	
	Step 4. Check hammer. Hammer does not fall.
	Evacuate pistol to organizational maintenance.

	
	Step 5. Check for broken firing pin block lever.
	Evacuate pistol to organizational maintenance.

	5. Slide does not unlock.
	Step 1. Check for faulty ammunition, determined by short recoil.
	Check bore and replace ammunition.

	
	Step 2. Check for broken or damaged locking block and lugs.
	Evacuate pistol to organizational maintenance.

	
	Step 3. Check for damaged or broken slide.
	Evacuate pistol to organizational maintenance.

	6. Cartridge does not extract.
	Step 1. Check chamber for dirt or obstructions.
	Clean chamber and barrel.

	
	Step 2. Check for dirty or corroded ammunition.
	Replace ammunition.

	
	Step 3. Check for pitted or damaged chamber
	Evacuate pistol to organizational maintenance.

	
	Step 4. Check for broken extractor spring by pulling on the front edge of extractor.
	Evacuate pistol to organizational maintenance if there is little or no resistance.

	
	Step 5. Check for broken extractor. Check extractor lip to ensure that it is not broken.
	Evacuate pistol to organizational maintenance.

	7. Cartridge does not eject.
	Check for broken ejector.
	Evacuate pistol to organizational maintenance.

	8. Hammer does not cock with decocking/safety lever in fire (up) position.
	No test or inspection.
	Evacuate pistol to organizational maintenance.

	9. Hammer does not decock with decocking/safety lever in safe (down) position.
	No test or inspection.
	Evacuate pistol to organizational maintenance.

	10. Slide separates upon firing.
	No test or inspection.
	Evacuate pistol to organizational maintenance.


MAINTENANCE
1. Disassemble the pistol and magazine.

a. Clear the M9 pistol.

b. Depress the slide stop and let the slide go forward.

c. With your right hand, hold the pistol with the muzzle slightly raised.

d. With your forefinger, press the disassembly lever button.

e. Rotate the disassembly lever downward until it stops.

f. Pull the slide and barrel assembly forward and remove it from the receiver.

g. Slightly compress the recoil spring and spring guide. At the same time, lift them up and remove them, allowing the recoil spring to stretch slowly.

h. Separate the recoil spring from the spring guide.

i. Push in on the locking block plunger while pushing the barrel forward slightly. Lift and remove the locking block and barrel assembly from the slide.

j. Disassemble the magazine.

i. Grasp the magazine firmly, with the floor plate up and the back of the magazine tube against the palm of your hand.

ii. Depress the locking block to make the locking block plunger protrude.

iii. Using the locking block plunger, push down on the floor plate retainer stud.

iv. Slide the floor plate slightly forward with your thumb.

v. While removing the floor plate, use your thumb to keep pressure on the magazine spring.

vi. Remove the floor plate retainer, the magazine spring, and the follower from the magazine tube.

vii. Remove the magazine spring from the follower.

viii. Remove the floor plate retainer from the magazine spring.

2. Clean the pistol and magazine.
CAUTION

Use the bore brush to clean only the bore. Using it on any other part of the pistol will cause damage.

a. Slide assembly.

i. Clean the slide assembly with a cloth. Use CLP on a soft brush to remove excess dirt and carbon.

ii. Wipe the slide assembly dry with a clean cloth.

b. Barrel assembly.

i. Attach a bore brush to a cleaning rod. Moisten the bore brush with CLP and insert it into the chamber end of the barrel. Make sure the brush completely clears the muzzle before pulling it back through the bore. Repeat this procedure several times to loosen carbon deposits.

ii. To clean and dry the barrel, push a clean swab through the bore. Repeat as necessary with fresh swabs until a swab comes out clean.

iii. Clean the locking block with a soft brush.

iv. Clean the recoil spring and spring guide with CLP and a soft brush or cloth

c. Receiver assembly. Wipe the receiver assembly clean with a cloth and, if needed, a soft brush.

d. Magazine.

i. Wipe the magazine tube and the follower with CLP, a cloth, and a soft brush.

ii. Clean the magazine spring, floor plate retainer, and floor plate with a clean cloth.

e. Holster. Remove dirt from the exterior with a stiff brush. Wipe the interior with a clean cloth.

f. Ammunition. If ammunition gets wet or dirty, clean it and remove corrosion from it immediately using a dry cloth.

3. Inspect for serviceability.

a. Slide assembly.

i. Check to ensure that the ambidextrous safety moves freely.

ii. Check the firing block for damage.

iii. Check the rear sight for looseness.

b. Barrel assembly.

i. Inspect the bore and chamber for pitting or obstructions.

ii. Check the locking block plunger to ensure the locking block moves freely.

iii. Inspect the locking lugs for cracks and burrs.

c. Recoil spring and recoil spring guide.

i. Check the recoil spring to ensure that it is not bent or damaged.

ii. Check the recoil spring to ensure that it is straight and free of cracks and burrs.

d. Receiver assembly.

i. Check for bends, chips, and cracks.

ii. Check to ensure that the slide stop and magazine stop move freely.

iii. Check the guide rails for excessive wear, burr, cracks, or chips.

e. Magazine assembly.

i. Check for damage to the spring and follower.

ii. Inspect the magazine lips to ensure they are not bent excessively and to ensure they have no cracks and burrs.

iii. Check to ensure that the magazine tube is not bent.

f. Ammunition.

i. Check for damaged or corroded ammunition. Turn in heavily corroded or damaged ammunition.

ii. Check to ensure that the ammunition is free of oil and grease.

4. Lubricate the pistol and magazine.

NOTE: CLP, LSA, and LAW are the only lubricants authorized for this pistol.

NOTE: You can use CLP and LSA interchangeably.

NOTE: Before firing, remove excess lubricant from the bore.

a. Lubricate all parts with a light coat of LSA or CLP at temperatures above -10 degrees Fahrenheit, or LAW at temperatures below +10 degrees Fahrenheit.

b. Do not mix LAW with other lubricants.

5. Assemble the pistol.

a. Grasp the slide with the bottom facing up.

b. With the other hand, grasp the barrel assembly with the locking block facing up.

c. Insert the muzzle into the forward end of the slide. At the same time, lower the rear of the barrel assembly by moving the barrel slightly downward with light thumb pressure. The barrel will fall into place.

d. Insert the recoil spring guide into the recoil spring.

e. Insert the end of the recoil spring and the recoil spring guide into the recoil spring housing. At the same time, compress the recoil spring and lower the spring guide until it is fully seated on the locking block cutaway.
CAUTION

Be sure that the hammer is uncocked and firing pin block lever is in the down position. If the hammer is cocked, carefully and manually lower the hammer. Do not pull the trigger while placing the slide onto the receiver.

f. Push the firing pin block lever down. Grasp the slide and barrel assembly with the sights up, and align the slide on the receiver assembly guide rails.

g. Push until the rear of the slide is a short distance beyond the rear of the receiver assembly and hold. At the same time, rotate the disassembly latch lever upward. A click indicates a positive lock.

h. Assemble the magazine.

i. Insert the follower into the top coil of the magazine spring. Make sure the notches on the follower and magazine tube are on the same side.

ii. Insert the magazine spring with the follower into the magazine tube.

iii. Turn the magazine bottom up, with its backside against the palm of the hand. Attach and center the floor plate retainer on the bottom spring coil.

CAUTION

After inserting the magazine spring, keep tension on it with your thumb. Be careful not to place the lips of the magazine tube on a hard surface while you reassemble the magazine.

iv. Push and hold the magazine spring and floor plate retainer down. At the same time, slide the floor plate over the sidewalls until it seats fully.

v. Carefully insert the magazine into the pistol well. You will hear a click when it locks into position.

6. Perform a function check.

WARNING

Make sure the pistol is clear and unloaded.

FUNCTION CHECK

WARNING

Before performing a task on any weapon, always check to ensure that the weapon is clear.

Always perform a function check after reassembling the pistol, to ensure it is working properly:

1. Clear the pistol in accordance with the unloading procedures.

2. Depress the slide stop, letting the slide go forward.

3. Insert an empty magazine into the pistol, and ensure that the magazine catch locks the magazine in place.
4. Retract the slide fully and release it. The slide should lock to the rear.

5. Depress the magazine release button and remove the magazine.

6. Visually inspect to ensure the decoking/safety lever is in the SAFE (down) position.

7. Depress the slide stop. When the slide goes forward, the hammer should fall to the full forward position. The decocking/safety lever must remain in the SAFE (down) position.
NOTE: If the safety lever moves to the fire position (up) during steps 6 and 7 above, then the weapon is non-mission capable. Evacuate the weapon to organizational maintenance level for repair.
8. Squeeze and release the trigger. The firing pin block should move up and down and the hammer should not move.

9. Place the decocking/safety lever in the FIRE (up) position.

10. Squeeze the trigger to check double action. The hammer should cock and fall.

11. Squeeze the trigger again. Hold it to the rear. Manually retract and release the slide. Release the trigger. You should hear a click, and the hammer should not fall.

12. Squeeze the trigger to check single action. The hammer should fall.

NOTE: If during the safety/function check the M9 performs as just described, then it is mission ready. If it fails to perform as described, send it to unit maintenance or to the next authorized repair level.
COMBAT PISTOL QUALIFICATION COURSE (CPQC)
STANDARDS BY FIRING TABLE

The following qualification tables apply for day, night, and CBRN qualification. The standing firing position is used throughout the qualification:

1. Table I--Day Standing. For this table, the firer receives one magazine with 7 rounds in it. Five targets (single) are exposed. The firer assumes the standing firing position at the firing line. He holds the weapon at the ready. The tower operator sets the target sequence.

2. Table II--Day Standing. For this table, the firer receives two magazines: one containing 1 round, and the other containing 7 rounds. Six targets (four single and one set of two) are exposed.

a. First Magazine. The firer loads the first magazine (containing 1 round). One target is exposed.

b. Second Magazine. After he fires the round in the first magazine, the firer must change magazines at once. He has 8 seconds to load the second magazine (containing 7 rounds) and prepare to fire before the next target is exposed. Once it appears, he must engage in the 3 seconds before it is lowered. Failure to do so is scored as a miss.

3. Table III--Day Standing. For this table, the firer receives one magazine containing 7 rounds. Five targets (three single and one set of two) are exposed.

4. Table IV--Day Standing. For this table, the firer receives one magazine containing 5 rounds. Four targets (two single and one set of two) are exposed.

5. Table V--Day Moving Out. For this table, the firer receives three magazines: one each with 1, 7, and 5 rounds. Ten targets are exposed. The firer begins 10 meters behind the firing line, in the middle of the trail.

a. The firer loads the first magazine (containing 1 round). He places the second magazine (containing 7 rounds) in the magazine pouch closest to his firing hand. He places third magazine (containing 5 rounds) in the magazine pouch farthest from his firing hand.

b. When the firer reaches the firing line, a single target is exposed. The firer has 2 seconds to hit it before it is lowered. He then has 8 seconds to load the second magazine (containing 7 rounds).

c. At the end of 8 seconds, another single target is exposed to the firer. If the firer has not loaded the second magazine in time to engage this target, this round is scored as a miss.

d. When the tower operator is sure that the firing line has completed the magazine change, he commands MOVE OUT. He then exposes two multiple targets, one after the other, at various ranges from the firer.

e. After two sets of multiple targets are exposed, the Soldier is commanded to load the 5-round magazine. After the command MOVE OUT is given, the remaining targets are presented to the firer in sequence. After the last targets are hit or lowered, the firer clears the weapon.

f. The firer holds the weapon in the raised pistol position with the slide to the rear. He returns to the starting point and places the weapon on the stand. He turns in any excess ammunition to the ammunition point. On hearing the order to do so, he moves to the firing line.

6. Table VI--Day Standing, CBRN. All firers will wear protective masks with hoods. For this table, the firer receives one magazine containing 7 rounds. Five targets (three single and one set of two) are exposed.

7. Table VII--Night Standing. For this table, the firer receives one magazine containing 5 rounds. Four targets (two single and one set of two) are exposed.

NOTE: Commanders may use the Engagement Skills Trainer (EST) 2000 to conduct Firing Tables VI and VII (CBRN and night fire).

NOTE:
1. The range OIC determines a common target sequence for all lanes. This keeps a firer from getting ahead of adjacent firers.

2. Target sequences vary in distance from the firer, starting with no more than two targets at 10 meters and the farthest targets at 31 meters.

3. The firer will remain in the same firing lane throughout the CPQC.

ALTERNATE PISTOL QUALIFICATION COURSE (APQC)
Once the soldier completes instructional fire, he must complete the Combat Pistol Qualification Course (CPQC) for the record. However, when the CPQC is unavailable, the Alternate Pistol Qualification Course (APQC) may be used.
The tower operator is completely responsible for and in charge of the range and the course. He controls all activities related to firing. The tower operator tells the scorers what to do, when. For example, he tells them when to issue the preloaded magazines to firers.
Only the tower operator may issue the order to fire. Scorers and firers must await the tower operator's orders.

CONDITIONS AND STANDARDS

The firer is given 40 rounds of ammunition for Tables I through IV, and 14 rounds for Tables V and VI:

1. Table I--Day Standing. Given one 7-round magazine in daylight, within 21 seconds, engage the 25-meter APQC target from the standing position with 7 rounds of ammunition.
2. Table II--Day Kneeling. Given one 6-round magazine and one 7-round magazine in daylight, within 45 seconds, engage the 25-meter APQC target from the kneeling position with all 13 rounds.

a. From a standing position, assume a good kneeling position and engage the target with all 6 rounds in the first magazine.

b. Perform a rapid magazine change.

c. Engage the target with all 7 rounds in the second magazine.

3. Table III--Day Crouching. Given two magazines with 5 rounds each in daylight, within 35 seconds, engage the 25-meter APQC target from the crouching position with all 10 rounds.

a. From a standing position, assume a good crouching position, and engage the target with one 5-round magazine.

b. Perform a rapid magazine change.

c. Engage the target with the second 5-round magazine.

4. Table IV--Day Prone. Given two magazines with 5 rounds each in daylight, within 35 seconds, engage the 25-meter APQC target from the prone position with all 10 rounds.

a. From a standing position, assume a good prone position, and engage the target with one 5-round magazine

b. Perform a rapid magazine change.

c. Engage the target with the second 5-round magazine.

5. Table V--Day CBRN Crouching. Given one 7-round magazine in simulated CBRN conditions, within 21 seconds, engage the 25-meter target from the crouching position with all 7 rounds.
6. Table VI--Night Crouching. Given one 7-round magazine under night conditions, within 21 seconds, engage a 25-meter target from a crouching position with all 7 rounds. 
NOTE: Commanders may use the Engagement Skills Trainer (EST) 2000 for Tables V (Day CBRN Crouching) and VI (Night Crouching).
QUALIFICATION STANDARD

	CPQC RATING SCALE

	EXPERT
	26 TO 30 HITS

	SHARPSHOOTER
	21 TO 25 HITS

	MARKSMAN
	16 TO 20 HITS

	UNQUALIFIED
	0 TO 15 HITS

	APQC RATING SCALE

	EXPERT
	36 TO 40 HITS

	SHARPSHOOTER
	29 TO 35 HITS

	MARKSMAN
	24 TO 28 HITS

	UNQUALIFIED
	0 TO 23 HITS


CHAPTER IV
M249 SQUAD AUTOMATIC WEAPON

CHARACTERISTICS. The M249 machine gun is belt-fed, gas-operated, air-cooled and fires from the open bolt position. The old style barrel has a regulator for selecting normal and adverse rates of fire in the event that the weapon firing rate slows down (weapon becomes sluggish). This feature is not needed with the hydraulic buffer. It also has a 30 round magazine feeding capability for emergency firing procedures and is fielded with two barrel assemblies.
CAPABILITIES. The M249 machine gun can be used as a Squad Automatic Weapon (SAW) or, as a Light Machine Gun (LMG). It can be fired from the shoulder or hand-held position, bipod steadied position, the tripod mounted machine gun position, or from the pedestal or ring mount position. It has two barrel assemblies to extend the life of the barrels, retain accuracy and allow for continuous firing over long periods of time.
FEATURES. The quick-change barrel is air-cooled and has a fixed headspace. The bolt is a multiple-lug type which rotates into a positive locked position in the barrel extension prior to firing. Gas is taken from the barrel acting on a piston directly fixed to the bolt carrier (slide). The gas pressure on the old style barrel is based on the gas exhaust system and is controlled by a two position regulator; one for normal conditions, the other delivering additional power for adverse conditions. The new style barrel has a preset gas orifice and rotation of the regulator has no effect on its operation. The new barrel also has a folding carrying handle. The M249 is equipped with a spare barrel in addition to the weapon barrel assembly.
GENERAL DATA
	Length of weapon
	40.87 inches

	Length of barrel assembly
	20.5 inches

	Rifling, right-hand twist
	1 turn in 7 inches

	Height of weapon (on tripod)
	16 inches

	Weight:

	M249
	16.41 pounds

	M122 Tripod Mount with T&E, pintle
	16 pounds

	Ammunition
	200 round drum (filled) – 6.92 pounds
100 round assault magazine (filled) – 3 pounds

	Spare heat shield, spare barrel assembly and barrel bag
	7 pounds

	Rates of fire:

	Sustained
	50 rounds a minute in 3 to 5 round bursts, with 4 to 5 seconds between burst (barrel change every 10 minutes).

	Rapid
	100 rounds per minute, fired in 8 to 10 round bursts, 2 to 3 seconds between bursts (barrel change every 2 minutes).

	Cyclic
	650 to 850 rounds per minute, continuous burst, barrel changed every minute.

	Ammunition type
	5.56mm, M885 ball and M856 tracer, linked in a 4:1 mix, respectively.

	Basic load
	1,000 rounds in five 200 round drums.

	Tracer burnout
	900 meters (+)

	Ranges:

	Maximum
	3,600 meters

	Maximum effective (area target)
	1,000 meters with the tripod and T&E

800 meters with bipod

	Maximum effective (point target)
	800 meters with the tripod and T&E

600 meters with bipod

	Suppressive fire maximum effective
	1,000 meters


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.
[image: image9.png]



The major components of the machine gun are:

1. Barrel Assembly: Houses cartridge for firing, directs projectile, and supports fixed front sight. The latest barrels have a “monoblock” design that eliminates the separate gas collar and gas regulator.

2. Heatshield: Protects operator’s hands from a hot barrel.

3. Receiver Assembly: Serves as a support for all major components. Houses action of weapon and through a series of guide rails, controls functioning of weapon.

4. Rear Sight Assembly: Rear sight is adjustable for both windage and elevation.

5. Cover and Feed Mechanism Assembly: Provides support for rear sight and means for gaining access to feed tray. By means of cam and lever action, feeds linked belt ammunition and holds cartridges in position for stripping, feeding, and chambering. Cover now also provides a mounting base for electro-optical device.

6. Feed Pawl Assembly: Feeds linked belt ammunition, positions and holds cartridges in position for stripping, feeding and chambering.

7. Feed Tray Assembly: Serves as a guide for positioning cartridges, to assist in chambering.

8. Cocking Handle Assembly: Pulls the moving parts rearward. Moves in a guide rail fixed to the right side of the receiver.

9. Buttstock and Buffer Assembly: Serves as a shoulder support for aiming and firing machine gun. Contains a folding shoulder rest and a hydraulic buffer. Old style buttstock does not contain a hydraulic buffer.

10. Bolt Assembly: Provides stripping, cambering, firing, and extraction, using the propellant gases and recoil spring for power.

11. Slide Assembly: Houses the bolt assembly, firing pin and roller assembly and cams bolt assembly to lock and unlock.

12. Piston Assembly: Transfers power from propelling gases to bolt and slide assemblies to function the machine gun (move recoiling-parts rearward).

13. Spring, Helical Compression: Provides power to the piston assembly for moving slide and bolt assemblies forward during weapon functioning.

14. Return Rod and Transfer Mechanism Assembly: Absorbs recoil from bolt, slide, and piston assemblies at the end of recoil movement, and transfers recoil pressure to the buffer in the buttstock.

15. Trigger Mechanism Assembly: Houses the trigger, sear and safety, and controls the firing of the machine gun.
WARNING

The safe indicator for the M249 is used only when the weapon is loaded and during cleaning procedures. To be considered “SAFE” before disassembling, cleaning, inspecting, transporting, or storing, the weapon must be cleared.
16. Hand Guard Assembly: Provides thermal insulation to protect the operator’s hands from heat, and houses cleaning equipment.

17. Sling and Snap Hook Assembly: Provides a means of carrying the weapon.

18. Bipod, Assembly: Supports machine gun in prone/sitting position. The telescopic legs can be individually adjusted to three different lengths.

19. Gas Cylinder Assembly Locks bipod in place on receiver and provides passageway for operating gases.
PRINCIPLE OF OPERATION
The M249 machine gun operations are loading, firing, unloading, and using belted ammunition or, in an emergency, a 20- or 30-round 5.56mm magazine. The firing operation works on gas pressure created as a fired round passes through the barrel. The M249 is loaded, fired, unloaded, and cleared from the open-bolt position. The safety must be in the fire position before the gunner can pull the bolt to the rear. Before using belted ammunition, the gunner checks it to ensure it is properly linked with the double link or the link tab at the open end of the box. It must be free of dirt and corrosion. When using a magazine of ammunition, it must be loaded into the magazine well and be free of dirt and corrosion.

CYCLE OF FUNCTIONING
The gunners can recognize and correct stoppages when they know how the M249 machine gun functions. The weapon functions automatically as long as ammunition feeds into it, and the gunner holds the trigger to the rear. Each time a round is fired the parts of the weapon function in a cycle or sequence. Many of the actions occur at the same time. This manual separates these actions only for instructional purposes. The cycle begins when the gunner places the first round of the belt in the tray groove, or when he inserts the magazine into the magazine well. Then, the gunner pulls the trigger, which releases the sear from the sear notch. When the gunner pulls the trigger to the rear, the rear of the sear lowers and disengages from the sear notch. This procedure allows the expansion of the operating rod spring to drive the piston and bolt forward. The cycle stops when the gunner releases the trigger, and the sear again engages the sear notch on the piston. The sequence of functioning follows:

1. FEEDING. The forward movement of the bolt forces the feed lever to the right, causing the feed-pawl assembly to turn in the opposite direction. This in turn forces the feed-pawl assembly over the next round in the belt. The feed-pawl assembly is ready to place the next round into the tray groove when the rearward action occurs again. As the bolt moves to the rear after firing, the feed roller forces the feed lever to turn to the left, which moves the feed pawl to the right, placing a round in the tray groove.

2. CHAMBERING. As the bolt travels forward, the upper stripping (belt-fed or magazine-fed) lug engages the rim of the round. The pressure of the front and rear cartridge guides holds the round so that it makes positive contact with the upper stripping lug of the bolt. The front cartridge guide prevents forward movement of the link as the round is stripped from the belt. The upper locking lug carries the round forward. The chambering ramp causes the nose of the round to be cammed downward into the chamber. When the round fully seats in the chamber, the extractor snaps over the rim of the round, depressing the ejector on the rail inside the receiver.

3. LOCKING. As the round chambers, the bolt enters the barrel socket. The upper and lower locking lugs contact the bolt camming surfaces inside the barrel and start the bolt turning clockwise. The action of the bolt into the slide assembly, as the piston continues forward, turns the bolt to complete its 90-degree (one-quarter turn) clockwise rotation. Locking is now complete.

4. FIRING. After the bolt travels fully forward and locks, the piston continues to move forward independently of the bolt for a short distance. The piston assembly carries the firing pin through the face of the bolt. The firing pin strikes the primer of the round, and the primer fires the round.

5. UNLOCKING. After the round fires and the bullet passes the gas port, part of the expanding gases go into one block (new style) or into the gas regulator through the gas plug. The rapidly expanding gases enter into the gas cylinder from the gas regulator, forcing the piston to the rear. As the piston continues to the rear, the slide assembly’s simultaneous movement to the rear causes the bolt to begin its counterclockwise rotation. The upper and lower locking lugs of the bolt contact the bolt camming surfaces inside the barrel socket and, as the bolt continues toward the rear, it completes a one-quarter turn counterclockwise. The rotation and movement to the rear unlocks the bolt from the barrel socket.

6. EXTRACTING. Extracting begins during the unlocking cycle. The rotation of the bolt loosens the cartridge case in the chamber. As the piston and bolt move to the rear, the extractor pulls the cartridge case from the chamber.

7. EJECTING. As the cartridge case is pulled from the chamber, the bolt passes by the ejector. This procedure causes the ejector clip to expand, forcing the ejector to push the expended cartridge. The extractor grips the right side of the cartridge and causes it to spin from the weapon as it reaches the ejection port. The empty belt links are forced out of the link ejection port as the rearward movement of the bolt causes the next round to be positioned in the tray groove.

8. COCKING. The piston assembly acts against the firing pin, pulling the firing pin from the primer of the spent cartridge case. The action of the piston assembly, continuing to the rear with the firing pin, releases the compression of the firing pin spring. As long as the gunner holds the trigger to the rear, the M249 will continue to complete the eight steps of functioning automatically. When the gunner releases the trigger and the sear again engages the sear notch, the cycle of functioning stops and the weapon is cocked. To prevent undue wear to the sear and sear notch, the automatic rifleman must hold the trigger firmly to the rear during firing.

CLEARING PROCEDURES
The first step is to clear the weapon. This applies in all situations, not just after firing. The gunner must always assume the M249 machine gun is loaded. To clear the M249, the gunner performs the following procedures:

1. Moves the safety to the fire “F” position by pushing it to the left until the red ring is visible.

2. With his right hand, palm up, pulls the cocking handle to the rear, locking the bolt in place.

3. While holding the resistance on the cocking handle, moves the safety to the safe position by pushing it to the right until the red ring is not visible. (The gunner can only place the weapon on safe with the bolt locked to the rear.)

4. Returns and locks the cocking handle to the forward position.
5. Raises the cover and feed mechanism assembly, and conducts the five-point safety check for brass, links, or ammunition:

a. Checks the feed pawl assembly under the feed cover.

b. Checks the feed tray assembly.

c. Lifts the feed tray assembly and inspects the chamber.

d. Checks the space between the bolt assembly and the chamber.

e. Inserts two fingers of left hand into magazine well to extract ammunition or brass.

6. Closes the cover and feed mechanism assembly, and moves the safety to the “F” position. With his right hand, palm up, returns the cocking handle to the rear position. Presses the trigger and at the same time eases the bolt forward by manually riding the cocking handle forward.
NOTE: Weapon will not go on safe with the bolt in the forward position.
LOADING PROCEDURES 
1. Point the weapon in a safe direction & Place weapon on fire and with the palm facing up, pull and lock the cocking handle to the rear.

2. Return cocking handle forward.

3. Place the weapon in the SAFE position.

4. Raise the feed tray cover; ensure that the feed tray, receiver, and chamber are clear.

5. Place the linked belt of ammunition in the feed tray with the first round against the cartridge stop; hold the belt in place and close the feed tray cover.

6. Ensure the cartridge indicator sticks up above the top of the cover assembly on the right side. This means the belt  is loaded properly

UNLOADING PROCEDURES 
(If the bolt is to the rear and the weapon is on safe disregard steps 1 & 2)

1. Point the weapon in a safe direction & Place weapon on fire and with the palm facing up, pull and lock the cocking handle to the rear.

2. Return the cocking handle to the forward position and place the weapon in the SAFE position. 

3. Open the feed tray cover and remove any ammunition or links from the machine gun.

4. Conduct the five-point safety check for brass, links, or ammunition:

a. Checks the feed pawl assembly under the feed cover.

b. Checks the feed tray assembly.

c. Lifts the feed tray assembly and inspects the chamber.

d. Checks the space between the bolt assembly and the chamber.

e. Inserts two fingers of left hand into magazine well to extract ammunition or brass.

5. Close the feed tray cover.

6. Place the weapon in the FIRE position.

7. Pull the cocking handle to the rear. Pull the trigger and at the same time ease the bolt forward by “riding” the cocking handle forward. 
NOTE: Weapon will not go on safe with the bolt in the forward position.
PERFORMANCE PROBLEMS
MALFUNCTIONS

A malfunction occurs when a mechanical failure causes the M249 to fire improperly. Defective ammunition or improper operation by the automatic rifleman is not considered a malfunction. If cleaning and lubricating the weapon fails to fix the problem, then the gunner turns it in to the unit armorer. The table below shows the types of malfunctions, their probable causes, and corrective actions.
	Malfunction 
	Probable Causes
	Corrective Actions

	Sluggish operation
	Lack of lubricant
	Lubricate

	
	Carbon buildup
	Clean gas regulator, piston and cylinder

	
	Burrs
	Notify unit maintenance

	Runaway weapon or one that fails to cock
	Broken, worn or burred sear
	Notify unit maintenance

	
	Worn sear notch
	Notify unit maintenance

	
	Stuck sear
	Notify unit maintenance

	
	Short recoil
	Clean and lubricate the bolt and slide assemblies

	
	Carbon buildup
	Clean the gas regulator, piston and cylinder


STOPPAGES

A stoppage is any interruption in the cycle of functioning caused by faulty action of the weapon or faulty ammunition. Stoppages are classified by their relationship to the cycle of functioning. The table below shows the types of interruptions or stoppages, their probable causes, and the corrective actions.
	Stoppage 
	Probable Causes
	Corrective Actions

	Failure to feed
	Insufficient lubrication
	Lubricate as required

	
	Defective ammunition link
	Remove and replace ammunition

	
	Obstruction in receiver
	Remove obstruction

	
	Insufficient gas pressure
	Clean gas regulator, piston and cylinder

	
	Unlatched cover
	Latch cover

	
	Long or short rounds
	Align rounds in link belt

	
	Inverted link belt
	Reinstall link belt with open end of link facing down

	
	Damaged, weak or worn operating parts
	Notify unit maintenance

	Failure to fire
	Safety on
	Push safety left to expose red ring

	
	Link belt improperly loaded
	Reinstall link belt properly

	
	Defective ammunition
	Eject round

	
	Faulty ammunition
	Replace ammunition

	
	Broken or damaged firing pin
	Notify unit maintenance

	
	Broken or weak driving spring
	Notify unit maintenance

	Failure to extract
	Dirty chamber or bolt and slide assembly
	Clean chamber or bolt slide assembly. If problem continues, notify unit maintenance.

	
	Carbon buildup in gas system
	Clean gas regulator, piston and cylinder

	
	Damaged extractor or spring
	Notify unit maintenance

	Failure to chamber
	Dirty ammunition
	Clean ammunition

	
	Carbon buildup in gas cylinder
	Clean gas cylinder

	
	Carbon buildup in the receiver
	Clean receiver

	
	Damaged round
	Remove round and recock weapon

	
	Damaged or weak driving spring
	Notify unit maintenance

	
	Dirty chamber
	Clean the chamber

	
	Damaged gas regulator
	Notify unit maintenance

	Failure to eject
	Short recoil
	Clean and lubricate the eject bolt and slide assembly. If problem still exists, notify unit maintenance.

	
	Damaged ejector or spring
	Notify unit maintenance

	
	Carbon buildup in the gas system
	Clean the gas regulator, piston and cylinder


If any part of a round is in the chamber, then before applying immediate or remedial action on a cold or hot gun, first remove the ammunition from the feed tray, then close the cover and try to fire. If the weapon fires, the gunner reloads and continues firing. If it fails to fire, clear the weapon. To do so, use a clearing rod (only) and remove the round with the cover closed. Then, inspect the weapon and ammunition.

DANGER

HOT WEAPON

A "hot" weapon, that is, one through which 200 or more successive rounds have just been fired, can "cook off" a round without any action by the firer.

If a "hot" weapon fails to fire, and you must clear it while the barrel is still hot--

Keep the feed tray cover closed, get the weapon off your shoulder.

1. Point it downrange.

2. Place the weapon on safe (no red showing).

3. Place the weapon on the ground, still pointed downrange.

Before clearing and applying immediate or remedial action, you must first wait--

Training situations: 15 minutes.

Tactical situations: 5 seconds.

HOT WEAPON--FEED COVER

Before opening the feed tray cover on a hot gun, place the weapon on the ground away from your face.

If a round cooks off while your weapon is on your shoulder, and the feed tray cover is open, you could suffer injury or death.

IMMEDIATE ACTION

The gunner takes immediate action to reduce a stoppage without seeking the cause. For example, the gunner conducts immediate action when a misfire or cook off occurs. The gunner keeps the M249 on his shoulder while performing immediate action procedures. If the M249 stops firing, he takes the following immediate actions.

DEFINITIONS

1. A misfire is the failure of a chambered round to fire. Such failure can be due to an ammunition defect or faulty firing mechanism.

2. A cook off is the firing of a round due to the heat of a hot barrel and not to the firing mechanism. Cook offs can be avoided by applying immediate action within 10 seconds of a failure to fire.

3. One effective memory aid is POPP, which stands for pull, observe, push, and press:

a. Pull and lock the cocking handle to the rear while you

b. Observe the ejection port to see if a cartridge case, belt link, or round ejects. Ensure that the bolt remains to the rear to prevent double feeding if a round or cartridge case is not ejected. If a cartridge case, belt link, or round ejects

c. Push the cocking handle to its forward position, take aim on the target, and

d. Press the trigger. If the weapon does not fire, take remedial action. If a cartridge case, belt link, or round fails to eject, take remedial action.

REMEDIAL ACTION

Remedial action is taken to determine the cause of a stoppage and restore the weapon to operational condition. The gunner conducts remedial action only if immediate action fails to remedy the problem.

1. COLD WEAPON If immediate action fails to return a cold weapon to operational condition--

a. With the weapon still on your shoulder, grasp the cocking handle with your right hand, palm up.

b. Pull the cocking handle to the rear to lock the bolt.

c. Keep resistance on the cocking handle, put the weapon on safe, and then return the cocking handle.

d. Place the weapon on the ground or away from your face.

e. Open the feed cover and perform the five-point safety check.

f. Reload and continue to fire.

g. If the weapon fails to fire, clear it, and inspect it and the ammunition.

2. HOT WEAPON A hot weapon is one through which at least 200 rounds have been fired in a 2 minute period.

a. Put the weapon on safe.

b. Let it cool for 5 seconds in combat or 15 in training

c. Continue as you would for a cold weapon.

3. JAMMED COCKING HANDLE If a stoppage occurs, whether the bolt is fully forward and locked, or only partially forward, and the cocking handle resists your attempts to pull it to the rear, then take the following steps:

a. Try again to pull the cocking handle by hand.
CAUTION

Cocking handle
Ease the cocking handle to the rear. Avoid forcing it, either by hand or using your foot or a heavy object, because doing so could damage the weapon.

b.  If the weapon is hot enough to cause a cook off, move all Soldiers a safe distance from the weapon and keep them away for 15 minutes.

c.  After the gun has cooled, open the cover and disassemble the gun. Keep rearward pressure on the cocking handle until after you and the assistant gunner remove the buffer.

d.  Remove the round or fired cartridge. If needed, use the cleaning rod or ruptured cartridge extractor.

4. In training, after you complete the remedial action procedures, hold off on firing the weapon until after an ordnance specialist has inspected it and said it is good to go.

5. In combat, after you correct the stoppage, change the barrel and try to fire. If the weapon still fails to function properly, send it to the unit armorer.

MAINTENANCE
1. Disassemble the M249 machine gun.

a. Clear the M249 machine gun.
WARNING

Ensure that the bolt is in the forward position before removing the drive spring, return rod, and transfer mechanism assembly.

b. Remove the drive spring, return rod, and transfer mechanism assembly.

i. Raise the cover assembly. Pull the upper retaining pin at the rear of the receiver to the left. Let the butt pivot downward so the rear opening of the receiver is clear.

NOTE: The upper and lower retaining pins in the rear of the receiver are captured pins. Do not try to remove them completely during disassembly.

ii. Hold the weapon with one hand on the buttstock. At the same time, use the thumb of the other hand to push in and upward on the return rod and transfer mechanism assembly to release them from the positioning groove, then withdraw the return rod and transfer mechanism assembly and spring.

iii. Separate the spring from the return rod and transfer mechanism assembly.

c. Remove the operating rod, slide assembly, and bolt assembly.

i. Pull the cocking handle to the rear to move the operating rod, slide assembly, and bolt assembly from the rear of the receiver.

ii. Rotate the bolt clockwise to disengage the lug. Remove the bolt from the slide assembly. Separate the piston from the slide assembly by pressing the rearmost retaining pin to the left and lifting the piston off the slide assembly.

d. Remove the heat shield. Hold the weapon with one hand. With the other hand, grasp the heat shield just forward of the barrel handle, and lift it off of the barrel.

e. Remove the barrel.

i. Ensure that the folding handle on the new style barrel is in the carrying (up) position.

ii. Depress the barrel-locking lever with your left hand. Grasp and lift the carrying handle with your right hand. Push the barrel forward.
f. Remove the handguard.
i. Push the handguard retaining pin to the left using a section of the cleaning rod.

ii. Pull downward and remove the handguard.

g. Remove the gas regulator.

NOTE: The newest style barrel has an internal gas system, which remains assembled.
i. Position the gas collar so you can insert the scraper assembly into the notch in the front left of the gas block.

ii. Insert the tip of the scraper assembly in the notch; hold the scraper firmly in position.
iii. Turn the collar counterclockwise and remove it.

iv. Remove the gas regulator from the gas block.

h. Remove the buttstock and buffer assembly.

NOTE: The upper and lower retaining pins in the rear of the receiver are captured pins. Do not try to remove them completely during disassembly.

i. Using a section of the cleaning rod, push the lowermost retaining pin to the left.

ii. While supporting the trigger mechanism with one hand, use the other to pull the buttstock and buffer assembly rearward and remove it.
i. Remove the trigger mechanism by pulling rearward and down.

j. Remove the gas cylinder.

i. Turn the gas cylinder to the left or right to release the locking spring.

ii. Pull the gas cylinder forward to remove it.
k. Remove the bipod. The bipod should slip off the receiver easily. If it does not, turn the bipod left or right to loosen any dirt or corrosion.
2. Clean the M249.
WARNING

Do not use gasoline, kerosene, hydraulic oil, benzene, high-pressure water, steam, or compressed air for cleaning.

NOTE: Do not use abrasives to clean the bore, piston, gas cylinder, or gas regulator.

a. Clean the bore and chamber using a bore brush, a chamber brush, CLP, and fresh swabs..

b. Clean the gas regulator using the scraper. Do not use CLP on the collar, gas block, or body.

i. Clean the gas vent hole.
ii. Clean the central hole of the gas regulator with the appropriate part of the scraper by turning the scraper clockwise and pushing it inward toward the bottom of the housing.

iii. Clean the two grooves of the regulator body using the protruding tips of the scraper.

c. Clean the gas cylinder and piston using the scraper. Do not use CLP on the gas cylinder or on the piston.
i. Clean the front interior of the gas cylinder (repositioned in receiver with bipod in place) by inserting and turning the flat side of the scraper in a full 360-degree circular motion.

ii. Clean the internal grooves on the front side of the gas cylinder as previously described (using the protruding tips of the scraper), but insert the scraper farther into the gas cylinder.

iii. Clean the three grooves of the piston using a full, 360-degree circular motion.

iv. Clean the hole in the front of the piston by inserting and turning the flat side of the scraper in a full 360-degree circular motion.

d. Remove carbon and dirt from all other parts of the weapon using CLP and a wiping rag.

e. Clean ammunition boxes with a brush and clean, dry wiping rag.

f. Clean ammunition with a clean, dry wiping rag.
3. Inspect the M249 machine gun.

a. Inspect the bore and chamber for chips and pitting.

b. Check the front sight for looseness.

c. Inspect the flash suppressor (old style barrel) or compensator (new style barrel), the barrel extension, and the barrel release for cracks, dents, burrs, or other damage.

d. Check the cover assembly for smooth operation, spring tension, bent parts, and excessive wear.

e. Check the cocking assembly for free movement and for bent or cracked parts.

f. Check the rails for excessive wear, burrs, and chips.

g. Check the barrel-locking latch and the springs for tension.

h. Check for broken pistol grip and chipped or cracked trigger housing holding lug.

i. Check the tripping lever and the seat for burrs, cracks, chips, or wear.

j. Check the cocking action by pushing back on the tripping lever; the sear should rise. Pull the trigger; the sear should lower.

k. Check the safety function. Push the safety to the right so that the red band does not show. Pull the trigger; the sear will not lower. Push the safety to the left so that the red band shows. Pull the trigger again; the sear will lower.
l. Check the slide assembly, bolt assembly, piston assembly, and return rod and transfer mechanism assembly for burrs, cracks, and broken pins. Push down on the roller of the slide assembly to ensure it retracts. Check the driving spring for broken strands.

m. Check the bipod legs for correct operation.

n. Check the rear sight assembly for serviceability.

o. Check the ammunition box for damage. Make sure the box latch will engage the receiver dovetail.

p. Inspect ammunition.

i. Check for damaged, corroded, or loose bullets.

ii. Check for damaged links.

iii. Report to your squad leader or noncommissioned officer in charge (NCOIC) any deficiencies you cannot correct.
4. Lubricate the M249.

NOTE: Use only CLP on the M249.

a. Lubricate exposed metal parts and all moving parts with a light coat of CLP.

b. Do not lubricate the gas regulator hole in the barrel or the gas regulator itself.
5. Assemble the M249.

a. Replace the bipod and gas cylinder.

i. Place the bipod on the receiver.

ii. Push the gas cylinder through the bipod yoke into the receiver.

iii. Push the cylinder to the rear. Counter the pressure of the locking spring and guide the end of the cylinder into the receiver, with your other hand applying downward pressure. When you have fully inserted the gas cylinder, rotate it until the spring clicks into place in the recess at the rear of the cylinder.
b. Replace the handguard.

i. Stow the cleaning equipment in the handguard.

ii. Place the handguard onto the receiver and slide it backward until it stops.

iii. Using a cleaning rod section, push the handguard retaining pin to the right. This locks the handguard into position.

iv. Pull downward on the handguard to ensure that it locks into position.

c. Replace the gas regulator.

NOTE: The newest style barrel has an internal gas system, which remains assembled.
i. Insert the gas regulator into the lower end of the hole in the gas block. Align the notch on the gas regulator body with the notch in the gas block.

ii. With the gas regulator installed and supported on a firm surface, place the gas collar on the protruding end of the gas regulator. Rotate the gas collar until it slips into place. To lock the gas regulator in place, press it in and rotate it.

d. Replace the barrel.

i. Depress the barrel-locking lever with your left hand.

ii. Hold the carrying handle with your right hand; pull the barrel rearward into the receiver. Push the carrying handle downward and release the barrel-locking lever. Check to ensure the barrel locks into position.

e. Replace the trigger mechanism.

i. Pull the retaining pin to the left side of the receiver.

ii. Align the trigger mechanism with the slot on the bottom of the receiver. To hold the trigger mechanism in place, push the lower retaining pin into the right side hole on the rear of the trigger mechanism assembly.

f. Replace the buttstock and shoulder assembly. Support the trigger mechanism with your left hand. Align the lower hole in the buttstock and buffer assembly with the rear hole in the trigger mechanism. Push the lower retaining pin to the right.

g. Replace the operating rod, slide assembly, and bolt assembly.

i. Secure the slide assembly to the piston by pushing the retaining pin from the left to the right. Place the firing pin spring on the firing pin.

ii. Put the bolt assembly into the slide assembly. Press in to compress the firing pin spring. Rotate the bolt and hook its driving lug into the slide assembly.

iii. Put the assembled parts into the receiver with the feed cover open. Align and place the bolt lugs; slide the cutouts carefully onto the receiver rails. Press the trigger and, at the same time, push the parts all the way forward.

h. Replace the spring, return rod, and transfer mechanism assembly.

i. Put the slide spring on the return rod and transfer mechanism assembly.

ii. Ensure that the headed end of the vertical pin in the transfer mechanism assembly points upward (on top of the transfer mechanism assembly).

iii. Hold the pistol grip with one hand. With the other hand, push the return rod and transfer mechanism assembly into its housing in the piston. Press inward and downward on the rear of the assembly until its two lugs move into the receiver grooves.

i. Pivot the buttstock and buffer assembly upward into position. Push the retaining pin to the right, and close the cover assembly.

j. Replace the heat shield assembly.

i. Hook the metal extensions of the heat shield assembly under the front sight pins (new style barrel) with the spring clips down on top of the barrel

NOTE: Although old style barrels lack protruding front sight pins, you can still install heat shield assemblies on them.

ii. Apply downward pressure and snap the heat shield onto the barrel. Be careful not to pinch yourself.
6. Perform a function check to ensure that you have assembled the weapon correctly.
FUNCTIONS CHECK
1. Grasp the cocking handle with the right hand, palm facing up, and pull the bolt back, locking it to the rear.

2. Push the cocking handle forward to the lock position.

3. Place the weapon on SAFE.

4. Pull the trigger. (The weapon should not fire.)

5. With the right hand, palm facing up, pull cocking handle to the rear and hold it.

6. Place the weapon on FIRE.

7. Maintain the grasp on the cocking handle, pull the trigger and allow the bolt to ease forward to prevent damage to the bolt.

NOTE: When using dummy rounds, skip step number 5 and do not allow the bolt to ease forward.
ZEROING PROCEDURES
This is the necessary first step in basic marksmanship. Zeroing aligns the sights with the barrel so that the point of aim equals the point of impact. The 10-meter zeroing is for conducting 10-meter fire only and has no further application. Zeroing at range or field zeroing is the automatic rifleman's battlesight zero and must be recorded.
TEN-METER ZERO

Set the sights (mechanical zero). The automatic rifleman indexes or places the elevation knob on a range of 700 meters. He centers the rear peep sight by rotating it clockwise (right) as far as it will go, then rotating counterclockwise (left) 5 clicks or half-turns. He rotates the windage knob toward the muzzle until the peep sight is completely to the right, and then rotates the windage knob toward the buttstock 12 clicks to the left. This places the peep sight in the approximate center of the sight. Each sight may vary as to how many clicks are needed. To check the sight, the automatic rifleman starts with the sight all the way to the right and, while counting the clicks, rotates the windage knob until it stops on the left side. He divides the clicks by two. If it is an uneven number, he rounds it up. To center the sight, he rotates the windage knob toward the center (right) while counting the appropriate number of clicks. He adjusts the sliding scale at the rear of the sight to center the large index line under the zeroed windage mark on the sight. Two threads are showing on the front sight post. If more or less are showing, the automatic rifleman turns in the weapon for maintenance. (Again, Appendix B discusses the 10-meter bore light and 25-meter target offsets.)

THREE-ROUND GROUP

The automatic rifleman fires three single rounds loaded individually at the center base of the aiming points on the basic machine gun marksmanship target. He fires the three rounds without adjusting the sights. The shot group must be about a 4-cm circle or smaller to establish the center of the group relative to the center base of the aiming paster. Establishing a smaller shot group is difficult, because the M249 automatic rifle is an open-bolt weapon. Sight alignment is disturbed somewhat as the bolt moves forward during firing.

GRID SQUARE OVERLAY

For a more accurate adjustment, the automatic rifleman moves downrange and places the grid square overlay over pasters 1 and 2. He ensures that he aligns the overlay with the pasters and squares.

· Count the number of squares it will take to move the shot group to the aiming paster.

· Upon completion, return to the firing line to make corrections to the weapon. The figure below shows a zero group size that can be adjusted and another group that is too loose for adjustments. If a group is too loose, check your position and grip.
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WINDAGE CORRECTION

If the center of the group is to the left or right of the black aiming paster, the automatic rifleman must correct for windage. To do this, he must rotate the windage knob to move the peep sight in the direction of the desired change (rotate windage knob toward the muzzle [counterclockwise] to move the strike of the round to the right; rotate the windage knob toward the buttstock [clockwise] to move the strike of the round to the left). One click in either direction moves the strike of the round 1/2 cm at 10 meters.

EXAMPLE

If the automatic rifleman sees that the center of the shot group is 2 cm (two black aiming pasters) to the left of the aiming point, he adjusts the point of impact four clicks in the direction of the aiming point (to the right) by rotating the windage knob toward the muzzle.

ELEVATION CORRECTION

Before making elevation adjustments, the range knob must be at its highest setting. If the center of the shot group is above or below the aiming point, the automatic rifleman rotates the peep sight clockwise to lower the strike of the round or rotates the peep sight counterclockwise to raise the strike of the round. One 180-degree turn in either direction moves the strike of the round 1/2 cm at 10 meters.
CONFIRMATION

The automatic rifleman fires another three-shot group (loaded singly) after making his corrections for windage and elevation. If the center of the group is still off the aiming point, he adjusts further until the group is centered on the point of aim.

RECORD

The gunner need not record the 10-meter zero, since it applies only to firing at the 10-meter basic machine gun target.
QUALIFICATION
TEN-METER FIRE

Automatic riflemen learn to apply the fundamentals of automatic rifle marksmanship in live-fire exercises during 10-meter fire. This table familiarizes the Soldier with the weapon's characteristics, noise, and recoil. It builds the Soldier's confidence in his weapon. Each automatic rifleman learns to zero his M249 automatic rifle, conducts controlled-burst fire at point targets, and uses traverse and search techniques of fire on area targets. The 10-meter firing table is conducted on a 10-meter or multipurpose range using the basic machine gun target (see M2HB machine gun chapter for an explanation of the target). One automatic rifleman can use Sections A and B, while another uses Sections C and D of the same, basic, machine gun target. These exercises are fired with the bipod from both the prone position and the fighting position. The 10-meter firing exercises are for practice and record qualification. All 10-meter firing exercises are recorded and scored so the automatic rifleman can assess his performance. The 10-meter firing is conducted IAW Firing Table I. The seven tasks follow:
	FIRING TABLE I – M249 BASIC 10-METER FIRE
Prone Or Fighting Position, Bipod Supported, Practice and Qualification, Automatic Rifle Role

	TASK
	TIME
	ROUNDS
	TARGET
	TYPE FIRE

	
	
	QTY
	TYPE
	
	

	1
	No limit
	12
	Ball
	Pasters A1 and A2
	3 single-round shot groups

	2
	No limit
	6
	4:1
	Pasters A3 and A4
	Fixed, 3-round burst each paster

	3*
	No limit
	15
	4:1
	Pasters A5 through A6
	Fixed, 3-round burst each paster

	4
	No limit
	24
	4:1
	Pasters A7 through A8
	Fixed, 3-round burst each paster

	5**
	20 seconds
	12
	4:1
	Pasters B1 through B4
	Fixed, 3-round burst each paster

	6***
	40 seconds
	24
	4:1
	Pasters B7 through B8
	Fixed, 3-round burst each paster

	7**
	40 seconds
	15
	4:1
	Pasters B5 through B6
	Fixed, 3-round burst each paster

	NOTE: The gunner fires pasters on sections A and B and the assistant gunner fires on sections C and D.
* Protective mask and gloves required, at a minimum.
** Qualification task.

***Qualification task requiring, at a minimum, pro mask with gloves


TASK 1--ZERO

The automatic rifleman fires single shots to determine his weapon's zero for 10 meters. This task reinforces the dry-fire experience. It also lets the automatic rifleman practice loading, while at the same time he obtains the tightest, most accurate shot group.

TASK 2--CONTROLLED-BURST FIRE

Using point targets, the automatic rifleman fires a 3-round burst. This task exposes automatic riflemen to automatic fire and the action of the weapon. It also introduces trigger control.
TASK 3--CBRN TRAVERSE AND SEARCH FIRE

This task requires the automatic rifleman--

· To wear a protective mask and gloves.

· To change his body position to engage area targets in depth.

· To fire a controlled burst.

· To use a series of aiming points to disburse fire across the target.

TASK 4--TRAVERSE AND SEARCH FIRE

This task requires the automatic rifleman--

· To change position to engage area targets with width and depth.

· To fire a controlled burst.

· To use a series of aiming points to disburse fire across the target.

TASK 5--TRAVERSE AND SEARCH FIRE

This task allows the automatic rifleman to fire a controlled burst at a series of point targets while being timed.

TASK 6--CBRN TRAVERSE AND SEARCH FIRE

This task requires the automatic rifleman to engage area targets with width and depth--

· While being timed.

· While changing position.

· While wearing protective mask and gloves.

TASK 7--TRAVERSE AND SEARCH FIRE

This task requires the automatic rifleman to change position to engage area targets in depth while being timed.
TEN-METER QUALIFICATION FIRE

The first phase of qualification has firing Tasks 2 through 4 of Firing Table I for practice, and Tasks 5 through 7 of Firing Table I for record. Before firing, all Soldiers must be familiar with the tasks, the time allowed, and the ammunition allowances.

SCORES

Two automatic riflemen use a basic machine gun target for practice and qualification in Table I. One automatic rifleman uses sections A for practice and B for qualification, while the second uses sections C for practice and D for qualification. When scoring the 10-meter target, the trainer (not the automatic rifleman) counts the hits in sections B and D. One point is given for each round impacting within the scoring space. The maximum point value is 3 points for each target. Rounds inside or touching the line on the target are considered a hit. When firing B/D1 though B/D4, the automatic rifleman engages 4 point targets with a maximum possible score of 12 points. When firing B/D5 though B/D6, the automatic rifleman engages 5 targets with a maximum possible score of 15 points. When firing pasters B/D7 through B/D8, the automatic rifleman engages eight targets for a maximum score of 24 points. During qualification firing, at least 35 points must be achieved on Firing Table I. DA Form 7304-R, Scorecard for M249AR, is used to record scores. A blank copy is included at the back of this manual for reproduction on 8 1/2” x 11” paper. During qualification firing, at least 35 points must be achieved on Firing Table I.
FIELD ZEROING PROCEDURES

An automatic rifleman must know how to zero the M249 automatic rifle at a distance. He should select a target whose range he knows (a known-distance target), between 300 and 700 meters. As range increases, so does the difficulty of determining the exact center of the beaten zone relative to the target. Therefore, on the transition range, using a 300- rather than 700-meter target simplifies adjustment of fire.

SET THE SIGHTS

The automatic rifleman uses the same procedures as for 10-meter zero, except that he sets the elevation knob on the range to the target. Again, the recommended range is 300 meters.

FIRE A THREE-ROUND BURST

The automatic rifleman assumes a good stable position and fires a three-round burst at the center base of the target. He observes where the burst strikes.

CORRECT FOR WINDAGE

If the center of the beaten zone is left or right of the target, he corrects for windage. Each click moves the round 1/2 mil or 6 inches at 300 meters.

CORRECT FOR ELEVATION

If the center of the beaten zone is high or low relative to the target, he corrects for elevation. Because determining that relationship is difficult, automatic riflemen rely on trial and error to learn how to make reliable estimates. He corrects elevation the same as he did for the 10-meter zero.

CONFIRM

After correcting for windage and elevation, the automatic rifleman fires a confirming burst of three rounds. If he misses the target, he repeats the procedures.

RECORD THE ZERO

Upon confirming the zero, the automatic rifleman records it by counting how many (half-turns) he moved the peep sight for elevation relative to the initial setting of 5. For example, if he made two half-turns up, he records "Up 2." If he made two half-turns down, he records "Down 2." He need not record adjustments for the windage scale. Instead, he loosens the windage sliding scale screws and aligns the scale so that the large index line is under the windage mark on the sight. Then, he tightens the screws.
TRANSITION FIRE

Transition firing provides the automatic rifleman the experience necessary to progress from 10-meter firing to field firing at various types of targets at longer ranges. The automatic rifleman experiences and learns the characteristics of fire, field zeroing, and range determination. He uses the adjusted aiming point method of fire adjustment. Transition firing is conducted on a machine gun transition range or the MPRC. These exercises are fired with the bipod from the prone or fighting position. Each automatic rifleman fires the transition table twice, once for practice and once for qualification. Transition firing is fired and scored for both practice and qualification to provide feedback to the automatic rifleman. Firing Table II has eight tasks. Task 1 in Firing Table II is for field zero. Firing Table II may also be utilized for limited visibility transition fire (limited visibility transition fire is not scored, it is used as an assessment by the commander)
	FIRING TABLE II – M249 TRANSITION FIRE

Day, Automatic Rifle Role

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	12
	4:1
	Single E
	300
	Fixed 3-round burst

	2*
	5 seconds
	6
	4:1
	Single E
	200
	Fixed 3-round burst

	3*
	10 seconds
	6
	4:1
	Double E
	400
	Fixed 3-round burst

	4*
	10 seconds
	6
	4:1
	Single E
	100
	Fixed 3-round burst

	5*
	15 seconds
	6
	4:1
	Single E
	300
	Fixed 3-round burst

	6*
	20 seconds
	12
	4:1
	Single E
Single E
	100
300
	Fixed 3-round burst

	7*
	20 seconds
	12
	4:1
	Single E
Double E
	200
400
	Fixed 3-round burst

	8*
	25 seconds
	18
	4:1
	Single E

Single E

Double E
	100

200

400
	Fixed 3-round burst

	NOTES: The unit commander determines the firing position.

* Qualification task.


SCORES

Each target hit is worth 5 points, whether the firer hits the target on the first or second burst. There are 11 targets, so the maximum score is 55 points. The automatic rifleman must hit at least 7 (times 5 equals 35 points) targets out of the 11 to qualify. Trainers use DA Form 7304-R, Scorecard for M249AR, to record scores. Task 1 in the qualification firing table, field zero, is unscored.

FIRING POSITION

Based on his METL, the commander selects either the bipod-supported prone position or the bipod-supported foxhole firing position for qualification.
QUALIFICATION STANDARDS

Qualification with the M249 automatic rifle requires the Soldier to achieve the minimum standards for 10-meter day and transition day firing tables. One point is allowed for each round that impacts in the scoring space (maximum of 3 for each space) for Firing Table I. The maximum possible score for Firing Table I is 51 points. A minimum of 35 points is required. For Firing Table II, 5 points are allowed for each target hit whether the target is hit on the first or second burst. The maximum score for Table Firing II is 55 points; at least 35 points must be scored on this table to qualify. The minimum total score is 70; the maximum total score is 106. 7304-R, Scorecard for M249 AR, shows the ratings. The trainer uses this scorecard to record the automatic rifleman's performance on the M249 automatic rifle qualification range. The form is available for downloading from http://www.army.mil/usapa/eforms. For the trainer's convenience, FM3-22.68, Appendix D repeats all of the firing tables in this chapter in one place.
	RATING
	MINIMUM
	MAXIMUM

	Expert
	90
	106

	Automatic Rifleman 1st Class
	80
	89

	Automatic Rifleman 2nd Class
	70
	79

	Unqualified
	0
	69


M145 STRAIGHT TELESCOPE
10 Meter Zeroing, Set the M145 Straight Telescope to Mechanical Zero

The gunner adjusts the straight telescope so that the weapon’s barrel and the optical sighting axis align. The sighting axis is about 2 to 3 inches above the machine gun barrel. Therefore, the strike of the bullet at a 10-meter range is also about 2 to 3 inches low, without further zeroing adjustment.
1. To get an approximate alignment of the barrel in elevation the gunner adjusts the elevation dial up or down in such a manner as to achieve an equal gap in between the telescope and the mount as shown in the figure below.
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2. The gunner adjusts the windage dial to center the markings on the front of the sight. This adjustment brings the bullet’s point of impact to the middle of the point of aim. Each click of zeroing adjustments makes a 2.5 mm movement of the point of impact at 10 meters.
· To move the point of impact to the right, turn windage adjustment dial counterclockwise with the arrow marked on the dial.

· To move the point of impact to the left, turn windage adjustment dial clockwise opposite to the arrow.

· To move point of impact up, turn elevation adjustment dial counterclockwise (right) in the direction of the arrow and UP marking.
· To move the point of impact down, turn elevation adjustment dial clockwise (left) opposite to the arrow.

10-METER RANGE ZEROING

When zeroing, the gunner fires groups of three single-shot rounds at a target. After each three rounds, he must determine the center of the group.

1. Look through the telescope and align the reticle’s 10-meter zeroing mark on the center base of the aiming points on the basic machine gun marksmanship target.

2. Fire three-single rounds loaded individually without making any sight adjustments.

3. The three-round shot group should be within a 4-cm circle to establish the center of the shot group in relation to the center base of the aiming paster.

4. Measure the amount of movement that is required left or right (windage) and either up or down (elevation) to move the three-round shot group onto the center of the aiming paster.

5. Upon completion, return to the firing line to make corrections to the weapon and fire a three round shot group to confirm zero.
6. Repeat the above steps until the strike of the rounds are coincident with the center of the target. Close the silver lock down to prevent any further movement of the elevation zeroing adjustment dial.

FIELD ZEROING AT 500-METER RANGE

The gunner looks through the telescope and aligns the reticle’s 500-meter mark on the center of mass of the double “E” silhouette target.

1. Fire a 5- to 7-round burst.

2. Observe the impact of the rounds.

3. Determine the direction of impact to be moved (up or down, left or right).

4. Estimate or measure the amount of movement required to move the strike of the round to the center of the target (at 500 meters; 5 inches equals one click of adjustment in both windage and elevations). Repeat these steps until the strike of the round coincides with the center of the target.

Note: Close the silver lock down to prevent any further movement of the elevation zeroing adjustment dial. The M145 straight telescope is now zeroed and ready for operational shooting.

USING RETICLE TO ESTIMATE RANGE

The gunner uses the vertical gap in the stadia lines to estimate ranges. The height of gaps in the stadia lines represents a 60-inch high target at the range noted.
CLASSES OF FIRE
Machine gun fire is classified with respect to the ground, the target, and the weapon.

RESPECT TO GROUND

Fire with respect to the ground includes grazing and plunging fires.

Grazing Fire
Grazing fire occurs when the center of the cone of fire rises less than 1 meter aboveground. When firing on level or uniformly sloping terrain, the gunner can only graze fire out to 600 meters.

Plunging Fire
Plunging fire occurs when the danger space is within the beaten zone. Plunging fire also occurs when firing at long ranges, from high ground to low ground, into abruptly rising ground, or across uneven terrain, resulting in a loss of grazing fire at any point along the trajectory.
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RESPECT TO TARGET

Fire with respect to the target includes frontal and flanking, and oblique and enfilade fires.

Frontal Fire
Fire occurs when the long axis of the beaten zone is at a right angle to the front of the target. An example is when firing at the front of a target.

Flanking Fire
Flanking fire occurs when the gunner fires at the side of a target.

Oblique Fire
Oblique fire occurs when the long axis of the beaten zone is at an angle other than a right angle to the front of the target.

Enfilade Fire
Enfilade fire occurs when the long axis of the beaten zone coincides or nearly coincides with the long axis of the target. This type of fire is either frontal or flanking. This is the most desirable type of fire with respect to a target, because it makes the best use of the beaten zone.

NOTE: The beaten zone is the elliptical pattern formed on the ground or target by the striking rounds. The length of the beaten zone changes when the range to the target changes or when the machine gun is fired on different types of terrain. Shorter ranges and downward slopes produce lengthen beaten zones, and vice versa.
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RESPECT TO WEAPON

Fire with respect to the weapon includes fixed, traverse, search, traverse and search, and free-gun fires.

Fixed Fire
This is fire delivered against a point target when the depth and width of the beaten zone covers the target. Fixed fire also means only one aiming point is necessary to provide coverage of the target.

Traversing Fire
This is fire distributed in width by successive changes in direction. The gunner selects successive aiming points throughout the width of the target. These aiming points must be close enough to ensure adequate coverage but not so close as to waste ammunition.

Searching Fire
This is fire distributed in depth by successive changes in elevation. The gunner selects successive aiming points in depth. The changes made in each aiming point will depend on the range and slope of the ground.

Traversing and Searching Fire
This is fire distributed in width and depth by successive changes in direction and elevation. Combining traversing and searching fire provides good coverage of the target. Adjustments are made in the same manner as described for traversing and searching fire.

Free-Gun Fire
This is fire delivered against targets requiring rapid major changes in direction and elevation that cannot be applied with the T&E mechanism. To deliver this type of fire, the gunner removes the T&E mechanism from the traversing bar on the tripod so he can move the weapon freely in any direction.
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CHAPTER V
M240B MACHINE GUN
The M240B machine gunner supports the rifleman in both offensive and defensive operations. The 7.62-mm M240B provides a heavy volume of close and continuous fire. The M240B engages targets those rifles can engage, and does so with controlled and accurate fire. The long-range, close defensive, and final protective fires delivered by the M240B form an integral part of a unit’s defensive fires. This chapter describes the weapon, its components, and its ammunition in detail; and it includes a table of general data.

CHARACTERISTICS. The M240B is a general-purpose machine gun. It mounts on a bipod, tripod, aircraft, or vehicle. It is belt fed, air cooled, gas operated, and fully automatic. It fires from an open bolt. Ammunition feeds from a 100-round bandoleer with disintegrating links. The gas from firing one round provides the energy to fire the next one. Thus, the gun fires automatically as long as it has ammunition and the gunner holds the trigger to the rear. As the gun fires, the links separate and eject from the side. Empty cases eject from the bottom. Each M240B is issued with a spare barrel. The gunner can change barrels quickly, because the weapon has a fixed head space. The bore of the barrel is chromium plated, reducing barrel wear to a minimum. However, gunners should never switch barrels between different weapons. This could prove fatal.
DANGER

SWAPPING OF PARTS

Unless direct-support personnel certify the headspace on both weapons, avoid swapping barrels between weapons, because doing so could cause you to suffer injury or death.
FEATURES.
· Gas-operated – Recoils with gas-assist boost. Three gas settings to maintain a consistent rate of fire.

· Positive Locking of Bolt Body – Firing pin is part of bolt and operating rod assembly, and cannot strike primer until bolt is fully locked.

· Fires from Open Bolt Position – Prevents explosion of cartridge (cook-off) after prolonged firing.
· The 7.62mm is the authorized round for the machine gun

· The M240B has a forward rail for accessory mounting.

· The M240B has a buttstock and hydraulic buffer assembly

· Mounted on Tripod (M122A1/M192).

· Ground supported with integral bipod assembly.

· Has a front and rear sight on the machine gun.

· Optical accessory top cover and forward rail system.
GENERAL DATA
	Length of the M240B
	49 inches

	Height of the M240B mounted on the M122A1 tripod
	17.5 inches

	Weight of the M240B
	27.1 pounds

	Weight of M122A1 tripod with flex-mount, complete
	20 pounds

	Ammunition type
	7.62mm, M80 ball and M62 tracer, linked in a 4:1 mix, respectively.

	Basic load (three-man team)
	900 to 1,200 rounds

	Tracer burnout
	900 meters

	Rates of fire:

	Sustained
	100 rounds per minute, fired in 6 to 9 round bursts, with 4 to 5 seconds between bursts (barrel change every 10 minutes)

	CONTINUED

	Rapid
	200 rounds per minute, 10 to 13 round bursts 2 to 3 seconds apart (barrel change every 2 minutes)

	Cyclic
	650 to 950 rounds per minute in continuous bursts (barrel change every minute).
600 to 650 rounds per minute for M240B with hydraulic buffer.

	Range:

	Maximum
	3,725 meters

	Maximum effective (area target)
	1,800 meters with tripod and T&E
800 meters with bipod

	Maximum effective (point target)
	800 meters with tripod and T&E
600 meters with bipod

	Suppressive fire maximum effective
	1,800 meters


SIGHTS. The front sight attaches to the barrel and can be adjusted for elevation and windage to let the gunner zero the weapon. Since the gunner adjusts the sight on the barrel to zero the machine gun, the gunner must zero both barrels before combat and training. The rear sight is attached to the rear of the receiver and is marked for each 100 meters of range, from 200 to 800 meters on the upper surface of the leaf, and from 800 to 1,800 meters on the reverse.
SAFETY MECHANISM. The safety mechanism is on the pistol grip just behind the trigger well. To place the weapon on safe, push the selector from left to right until the letter "S" is visible. To place it in the fire mode, push the selector switch from right to left until the letter "F" is visible. The safety can only engage the bolt in the rear position. When the “S” is showing, the bolt cannot release to go forward.
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.
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1. BARREL ASSEMBLY. Holds the cartridge and directs the projectile. Includes the barrel, flash suppressor, carrying handle, heat shield, front sight assembly and gas regulator plug.
2. HEAT SHIELD ASSEMBLY. Protects the gunner’s hand from a hot barrel.
3. BUTTSTOCK AND BUFFER ASSEMBLY. Houses a buffer whose inner spring washers absorb recoil.
4. RECEIVER ASSEMBLY. Supports all major components (receiver, handguard, bipod and rear sight assembly) and action; uses cams to control function of weapon.
5. HANDGUARD ASSEMBLY. Insulation protects gunner’s hands from heat and cold.
6. COCKING HANDLE ASSEMBLY. Pulls moving parts rearward along a rail fixed to the right side of the receiver.
7. TRIGGER HOUSING ASSEMBLY. Controls fire.
8. SLING AND SNAP HOOKS. Simplifies carrying the weapon.
9. BIPOD. Supports the M240B barrel in prone position.
10. DRIVE SPRING ROD ASSEMBLY. Forces the bolt and operating rod assembly back to firing position.
11. BOLT AND OPERATING ROD ASSEMBLY. Feeds, strips, chambers, fires, extracts and ejects cartridges using propellant gasses for power.
12. COVER ASSEMBLY. Feeds linked belt, and positions and holds cartridges while the bolt and operating rod assembly strips, feeds and chambers them. Has a sight mounting rail on the top exterior.
13. FEED TRAY. Guides cartridges into chamber. Slotted top allows air to circulate around (and thus cool) the barrel.
14. TRIPOD ASSEMBLY. Provides a stable, flexible mount and improves accuracy.
15. EJECTION PORT. Guides ejecting cartridges out of the weapon.
CYCLES OF FUNCTIONING

Crewmembers can recognize and correct stoppages when they know how the weapon functions. The weapon functions automatically as long as ammunition is fed into it and the trigger is held to the rear. Each time the gunner fires a round, the parts of the weapon function in a cycle or sequence. Many of the actions occur at the same time. (This paragraph discusses these actions separately only for teaching purposes.) This sequence is called the “cycle of functioning,” which starts when the gunner places the first round of the belt in the tray groove. Then he pulls the trigger, releasing the sear from the sear notch. When he pulls the trigger, the back of the sear lowers and disengages from the sear notch. This allows the expansion of the drive-spring rod assembly to drive the bolt and operating rod assembly forward. The cycle stops when the gunner releases the trigger and the sear again engages the sear notch on the bolt and operating rod assembly:

1. FEEDING The actuating roller moves the feed lever side to side, which in turn moves the feed pawls. The forward movement of the bolt forces the outer pawls to the right, fully feeding the round. The inner pawl rides over the round and settles behind it. The rearward movement forces the inner pawl to the right, fully feeding the round. The action of fully feeding a round pushes the link of a fired round out of the side of the gun. The gunner cannot push out the last link in a belt, so he must clear it while unloading. 

2. CHAMBERING The gunner positions the first round in line with the chamber. The cartridge stop and cartridge guide pawl hold it in position. When the gunner squeezes the trigger, the nose of the sear depresses, which frees the piston rod extension. The drive-spring rod assembly pushes the working parts forward. The feed horn strikes the base of the round. The bolt strips the round from the belt link. The chambering ramp angles downward and, along with the spring tension of the cartridge guide pawl, forces the round toward the chamber. The cartridge guide pawl also holds back the belt link. When the round seats fully in the chamber, the extractor snaps over the extractor rim of the cartridge, and the ejector depresses.

3. LOCKING During chambering, as soon as the piston begins to move, the firing pin is withdrawn into the bolt block. The breech remains locked during the primary movement. The bolt enters the barrel breech as the drive spring drives the operating rod forward, and as the locking lever, which the bolt is riding on, swings forward, pushing the bolt forward and locking it to the barrel breech. Although the term “locking” is used here, in the M240B, the bolt and barrel do not physically interlock. This way, the barrel can be removed when the bolt is forward.

4. FIRING As the working parts come forward and the round feeds into the chamber; the locking cams force the locking lever down. This slows the forward movement of the bolt assembly. The piston rod extension, still moving forward, causes the locking lever link to rotate downward and back. This forces the arms down to their fullest extent in front of the locking shoulder. The extractor rises over the base of the round and the ejector is compressed. The round is now fully home with the breech locked. The final forward movement of the piston extension drives the firing pin through the bolt assembly onto the cartridge primer and fires the round. The working parts are now fully forward.

5. UNLOCKING When the gunner fires a round, some of the gasses pass through the gas plug regulator into the gas cylinder. The rapidly expanding gases enter the hollow end cap of the gas piston and force the operating assembly to the rear. This powers the last four steps in the cycle of functioning. During the primary movement of the operating rod assembly, it moves independently of the bolt for a short distance. At this point, the locking lever begins to swing toward the rear, carrying the bolt with it into its unlocked position, and clearing the barrel breech. When the bolt assembly has been jerked back, slightly enough to unlock the breech, the primary effort is extraction of the empty case.

6. EXTRACTING When the breech is fully unlocked and the bolt assembly starts its rearward movement, the extractor withdraws the empty case from the chamber.

7. EJECTING As the cartridge case is withdrawn from the chamber, the ejector pushes from the top, and the extractor pulls from the bottom. The casing falls down from the face of the bolt as soon as it reaches the cartridge-ejection port. The empty belt links are forced out the link ejection port as the rearward movement of the bolt causes the next round to be positioned in the tray groove.

8. COCKING As the working parts continue toward the rear, the return spring compresses and the gunner maintains his trigger squeeze. The gas regulator adjustment makes sufficient gas available, which causes the working parts to rebound off the buffer; continuing the cycle of feeding and firing continues. When the gunner releases the trigger, the sear remains down, but the tripping lever rises. As the working parts come to the rear, the end of the piston rod extension hits the tripping lever, which, in turn, allows the sear to rise and engage the sear notch, which holds the working parts to the rear.
CLEARING PROCEDURES
The first step is to clear the weapon. This applies in all situations, not just after firing. The gunner must always assume the M240B is loaded. To clear the M240B, he must--

1. Move the safety to the fire “F” position.

2. With his right hand (palm up), pull the cocking handle to the rear, ensuring that the bolt locks to the rear.

3. Return the cocking handle to its forward position.

4. Place the safety on “S.”

5. Raise the cover assembly and conduct the four-point safety check for brass, links, or ammunition.

a. Check the feed pawl assembly under the cover.

b. Check the feed tray.

c. Lift the feed tray and inspect the chamber.

d. Check the space between the face of the bolt and chamber as well as the space under the bolt and operating rod assembly.

6. ;Close the feed tray and cover assembly. Place the safety on “F.” Pull the cocking handle to the rear, and pull the trigger while manually riding the bolt forward. Close the ejection port cover.
NOTE: Weapon will not go on SAFE with the bolt in the forward position.

LOADING PROCEDURES
1. Point the weapon in a safe direction & Place the weapon in the FIRE position.

2. Pull the cocking handle to the rear and lock the bolt in the rear position.

3. Return the cocking handle to the forward position.

4. Place the weapon in the SAFE position.

5. Raise the feed tray cover and ensure that the feed tray and chamber are clear.

6. Place the round from the double loop end of the ammunition belt (with the split link down) in the feed tray groove.

7. Close the cover and ensure the round remains in the feed tray.

UNLOADING PROCEDURES
(If the bolt is to the rear and the weapon is on safe disregard steps 1, 2, 3 & 4)

1. Point the weapon in a safe direction & Place the weapon in the FIRE position.

2. Pull the cocking handle to the rear and lock the bolt in the rear position.

3. Return the cocking handle to the forward position.

4. Place the weapon in the SAFE position.

5. Raise the cover, remove any ammunition or links from the tray, raise the feed tray, and look into the chamber to ensure it is empty

6. Close the feed tray cover.

7. Place the weapon in the FIRE position.

8. Pull the cocking handle to the rear, pull the trigger, and at the same time ease the bolt forward by “riding” the cocking handle forward

NOTE: Weapon will not go on SAFE with the bolt in the forward position.

PERFORMANCE PROBLEMS
MALFUNCTIONS

A malfunction occurs when a mechanical failure causes the weapon to fire improperly. Defective ammunition or improper operation by the gunner is not considered a malfunction. Sluggish operation and uncontrolled fire are the most common malfunction. If cleaning and lubricating the weapon fails to fix the problem, then the gunner turns it in to the unit armorer. The table below shows malfunctions, their probable causes, and the corrective actions.

	Malfunction 
	Probable Causes
	Corrective Actions

	Sluggish operation on gas regulator
	Carbon build-up
	Clean gas regulator

	Uncontrolled fire (runaway gun)
	Broken or stuck trigger
	Replace trigger

	
	Stuck sear
	Replace sear

	
	Broken or damaged sear spring
	Replace sear spring


1. UNCONTROLLED FIRE (RUNAWAY GUN) Uncontrolled fire (the weapon continues to fire after the gunner releases the trigger). This is usually caused by the gunner’s failure to pull and hold the trigger all the way to the rear. The following are immediate actions for uncontrolled fire:

a. The gunner holds the weapon on target and fires the remaining ammunition.

b. The assistant gunner stops the weapon from firing by breaking the belt of ammunition.

c. The gunner as a last resort pulls the cocking handle to the rear thus, locking the bolt to the rear of the receiver.
2. SLUGGISH OPERATION Sluggish operation is due to excessive friction caused by carbon build-up, improper lubrication, or burred parts. Corrective action includes cleaning, lubricating inspecting, and replacing worn parts. The gunner may adjust the gas regulator to maintain the rate of fire until he has a chance to clean the machine gun.
STOPPAGES

A stoppage is any interruption in the cycle of functioning caused by faulty action of the weapon or faulty ammunition. Stoppages are classified by their relationship to the cycle of functioning. The table below shows types of interruptions or stoppages, their probable causes, and the corrective actions.
	Stoppage 
	Probable Causes
	Corrective Actions

	Failure to feed
	Insufficient gas pressure
	Clean gas ports, inserts and gas plug

	
	Improper lubrication
	Lubricate as required

	
	Defective links or ammunition
	Replace ammunition

	
	Ammunition belt installed wrong
	Reinstall ammunition belt

	
	Damaged or weak feed pawls and springs or feed cover
	Notify unit maintenance

	
	Obstruction in receiver
	Remove obstruction

	CONTINUED

	Failure to chamber
	Ruptured cartridge case
	Remove IAW TM 9-1005-303-10

	
	Damaged drive-spring rod assembly
	Replace drive-spring rod assembly

	
	Damaged gas plug or collar (cracks or burrs)
	Replace gas plug/collar

	
	Built-up carbon on gas plug, gas collar, gas cylinder or piston; or dirty chamber
	Remove carbon and clean IAW TM 9-1005-313-10

	Failure to extract
	Broken extractor or spring
	Replace

	
	Chipped or broken extractor
	Replace

	
	Defective extractor plunger
	Replace

	
	Insufficient gas pressure
	Clean and lubricate as required

	Failure to lock
	Dirty chamber
	Clean IAW TM 9-1005-313-10

	
	Dirty receiver or lack of lubrication
	Clean and lubricate IAW TM 9-1005-313-10

	
	Insufficient gas pressure
	Clean gas regulator

	Failure to fire
	Faulty ammunition
	Replace

	
	Broken or damaged firing pin or defective trigger
	Replace or send to DS maintenance

	
	Insufficient gas pressure
	Clean gas port, insert and gas plug

	Failure to cock
	Broken sear
	Send to DS maintenance

	
	Worn operating rod sear notch
	Send to DS maintenance

	
	Broken, defective, or missing sear plunger and or spring
	Send to DS maintenance

	Short recoil
	N/A
	Clean gas port and operating rod tube. Lubricate as required. Replace operating rod spring. See runaway gun (malfunctions).


DANGER

HOT WEAPON

A "hot" weapon, that is, one through which 200 or more successive rounds have just been fired, can "cook off" a round without any action by the firer.

If a "hot" weapon fails to fire, and you must clear it while the barrel is still hot--

Keep the feed tray cover closed; get the weapon off your shoulder.

1. Point it downrange.

2. Place the weapon on safe (no red showing).

3. Place the weapon on the ground still pointed downrange.

Before clearing and applying immediate or remedial action, you must first wait--

Training situations: 15 minutes.

Tactical situations: 5 seconds.

HOT WEAPON--FEED COVER

Before opening the feed tray cover on a hot gun, place the weapon on the ground away from your face.

If a round cooks off while your weapon is on your shoulder, and the feed tray cover is open, you could suffer injury or death.

NOTE: When applying immediate or remedial action on a cold or hot gun, check to see if any part of the round (ranging from the tip of the bullet to the rim) is in the chamber. Remove the ammunition from the feed tray only, then close the cover and try to fire. If the weapon fires, reload and continue firing. If it does not fire, then clear the weapon and inspect the weapon and ammunition.

IMMEDIATE ACTION

The gunner takes immediate action to reduce a stoppage without seeking the cause. For example, the gunner conducts immediate action when a misfire or cook off occurs. The gunner keeps the weapon on his shoulder while performing immediate action procedures. If the weapon stops firing, he takes the following immediate actions.

DEFINITIONS

1. A misfire is the failure of a chambered round to fire. Such failure can be due to an ammunition defect or faulty firing mechanism.

2. A cook off is the firing of a round due to the heat of a hot barrel and not to the firing mechanism. Cook offs can be avoided by applying immediate action within 10 seconds of a failure to fire.

3. An effective memory aid is POPP, which stands for pull, observe, push, and press:

a. Pull and lock the cocking handle to the rear while you

b. Observe the ejection port to see if a cartridge case, belt link, or round ejects. Ensure that the bolt remains to the rear to prevent double feeding if a round or cartridge case is not ejected. If a cartridge case, belt link, or round ejects

c. Push the cocking handle to its forward position, take aim on the target, and

d. Press the trigger. If the weapon does not fire, take remedial action. If a cartridge case, belt link, or round fails to eject, take remedial action.

REMEDIAL ACTION

Remedial action is any action taken to determine the cause of a stoppage and to restore the weapon to an operational condition. Do this only if immediate action fails to fix the problem.

1. COLD WEAPON PROCEDURES When a stoppage occurs with a cold weapon and immediate action has failed, the gunner must--
a. Pull the cocking handle to the rear, locking the bolt. Return the cocking handle and place the safety to SAFE.

b. Place the weapon on the ground or away from his face and open the cover, perform the fourpoint safety check. Reload and continue to fire.

c. If the weapon fails to fire, clear the weapon and inspect it and the ammunition.

2. HOT WEAPON PROCEDURES If the stoppage occurs with a hot weapon (200 rounds or more in 2 minutes or as noted above for training), the gunner moves the safety to SAFE, waits 5 seconds (during training, lets the weapon cool for 15 minutes), uses the same procedures as outlined for cold weapon procedures. 
3. JAMMED COCKING HANDLE If a stoppage occurs and the gunner cannot pull the cocking handle to the rear by hand (the bolt might be fully forward and locked, or only partially forward), the gunner must--
a. Try again to pull the cocking handle by hand.
WARNING

Avoid forcing the cocking handle to the rear, because this could seriously damage the weapon.

b. If the weapon is hot enough to cause a cook off, move all Soldiers a safe distance from the weapon and keep them away for 15 minutes.

c. After the gun has cooled, pull the cocking handle to the rear. Keep rearward pressure on the cocking handle until you remove the drive-spring rod assembly. Open the cover and disassemble the gun. (The assistant gunner will help you.)

d. Removes the round or fired cartridge. Uses cleaning rod or ruptured cartridge extractor if necessary.

4. In a training situation, after completing the remedial action procedures, do not fire the gun until an ordnance specialist has inspected it.

5. In a combat situation, after you have corrected the stoppage, change the barrel and try to fire. If the weapon fails to function properly, send it to the unit armorer.

6. STUCK BARREL Stuck barrel is the result of the machine gun crew not properly cleaning the gas cylinder and gas regulator plug. During training or range firing, clear, disassemble, and clean the M240B immediately. In combat, clean it as soon as possible. If they cannot properly clean the weapon in these situations, then the gun crew must--
a. Pull the cocking handle to the rear, locking the bolt. Return the cocking handle and place the safety on “S.”

b. Place the weapon on the ground or away from his face and open the cover, and then perform the four-point safety check.

c. (Gunner only) Ensure that the barrel is still locked to the receiver with the carrying handle to the right.

d. (Assistant gunner only) Place the heat protective mitten on your right hand and remove the gas regulator collar from the barrel, which is secured to the receiver.

e. With the gas regulator collar removed, remove the barrel.
f. (Assistant gunner only) After removing the barrel, remove the gas regulator collar and gas regulator plug from the spare barrel.

g. Insert the barrel into the socket of the receiver. Ensure that the gas regulator plug is going into the gas hole bushing.

h. (Assistant gunner only) Once the barrel is secured to the receiver, secure the gas regulator collar on the gas regulator plug.

i. (Gunner only) After ensuring the barrel is secured to the receiver (2 to 7 clicks) and the collar is secure, reload and continue firing.
MAINTENANCE
1. Disassemble the M240B.

a. Clear the M240B machine gun
WARNING

A hot barrel can burn you. If the barrel is hot, use your heat resistant mittens.

NOTE: The following steps do not have to be performed in sequence.

b. Remove the barrel assembly.

i. Check to ensure that the bolt is forward.

ii. Depress the barrel locking latch and hold.

iii. Turn the barrel carrying handle to the upright position.

iv. Push forward and lift the barrel out.

c. Remove the heat shield assembly from the barrel. Lift the rear of the heat shield assembly from the barrel; pry the front tabs out of the holes on the gas hole bushing.

d. Remove the trigger-housing assembly.

i. Depress the spring pin and remove it (this can usually be done without tools).

ii. Pull the trigger-housing assembly down and back and remove it.

e. Remove the buttstock and buffer assembly. Depress the backplate latch and lift the buttstock and buffer assembly straight up.

f. Remove the driving spring rod assembly.

i. Push the driving spring rod assembly forward and up to disengage its retaining stud from the receiver.

ii. Pull rearward on the driving spring rod and remove it from the receiver.

g. Remove the bolt and operating rod assembly.

i. Depress the cover latches and raise the cover assembly.

ii. Pull the cocking handle assembly back to move the bolt and operating rod assembly to the rear of the receiver.

iii. Reach into the receiver and push rearward on the bolt until the bolt and operating rod assembly are slightly out of the rear end of the receiver.

iv. Grasp the bolt and operating rod assembly and remove it from the receiver.

v. Return the cocking handle to forward position.

h. Remove the cover assembly.

i. Close the cover.

ii. Push out the spring pin as far as possible using the back plate of the buttstock or buffer assembly. Then remove it with your fingers.

iii. Depress the cover latches; lift up and remove the cover assembly.

iv. Remove the feed tray.

i. Remove the handguard.

i. Extend the bipod legs to the down and locked position.

ii. Pull the handguard straight down and off of the gas cylinder.
WARNING

Using gasoline, kerosene, hydraulic oil, benzene, benzol, high pressure water, steam, or air for cleaning is prohibited.

2. Clean the M240B parts, components, and ammunition.
CAUTION

Do not use abrasives to clean the bore, piston, gas cylinder, or gas regulator plug. Do not submerge the buffer into any liquid. Wipe with a clean wiping rag only. Avoid getting CLP in the gas cylinder when cleaning the bore.

a. Use cleaning patches, CLP, and a bore brush to clean the bore.

b. Use CLP on the receiver brush bristles to clean the receiver.

c. Use rags and CLP to remove powder fouling, corrosion, dirt, and rust from all metal components and surfaces.

d. Use only a clean rag to clean the cover assembly.

e. Clean the gas cylinder.

i. Use a gas cylinder cleaning brush dampened with CLP to clean the gas cylinder bore.

ii. Use a combination tool to clean the front interior of the gas cylinder.

1) Insert the combination tool with the handle upward into the front end of the gas cylinder of the receiver body. Ensure the tool is fully inserted and seated against the gas cylinder.

2) Apply slight pressure to the handles and turn clockwise to remove carbon.

f. Clean the gas regulator using the scraper and reamer.

i. Insert the scraper into the central hole of the gas regulator plug. Remove carbon by twisting the scraper clockwise until it is fully seated against the gas regulator plug.

ii. Clean the regulator plug grooves by inserting the scraper tool into the grooves and turning the regulator plug clockwise.

iii. Insert the small reamer into each gas inlet hole and twist back and forth to remove carbon (use hand pressure only).

iv. Scrape carbon from the surface of the gas regulator plug using the tip of the scraper.

v. Insert the large reamer through the hole in the gas port bushing into the gas port hole in the barrel; remove carbon by twisting the reamer back and forth until it enters the bore of the barrel.

g. Clean the M122A1 tripod assembly.

i. Traversing and elevation (T&E) mechanism. Use a clean, dry wiping rag to remove foreign matter. Use a small arms cleaning brush to clean the numbers on the scale.

ii. Tripod assembly and flex mount. Use a cleaning rag saturated with a carbon-removing compound to clean. Wipe all parts dry with clean wiping rags.

h. Clean ammunition. Use a clean, dry wiping rag to remove foreign matter.

3. Inspect the M240B parts, components, and ammunition.

a. Barrel assembly.

i. Check the barrel for bulges, bends, burrs, or pits in the chamber or bore.

ii. Check to ensure the flash suppressor is not loose.

iii. Check the front sight for damage and looseness.

iv. Check the barrel carrying handle assembly for damaged or missing parts. Move the barrel release slowly to the right and count the clicks. Fewer than two or more than seven clicks indicate defective parts.

v. Check to ensure the heat shield is present, securely attached to the barrel, and undamaged.

b. Buttstock and buffer assembly.

i. Check for burrs and rough edges on the mating grooves and flanges.

ii. Check the backplate latch to ensure it locks the buffer assembly securely.

iii. Check the buffer plug and ensure it sticks out through the backplate and is flush or higher than the protrusion below it.

iv. Shake to check the buffer for rattling sounds; use finger pressure to ensure the plug cannot rotate.

v. Check the buttstock for cracks.

c. Driving spring rod assembly.

i. Check the spring for broken strands.

ii. Check the rod assembly for bends.

d. Bolt and operating rod assembly.

i. Inspect the bolt and operating rod assembly for bent, broken, cracked or missing parts. Check for burrs or pits on the surface.

ii. Check for cracks or wear on the tip of the firing pin.

iii. Ensure you cannot move the extractor with your fingers.

e. Trigger-housing assembly.

i. Check for broken, missing, or damaged parts.

ii. Inspect the tripping lever and sear for burrs on edges.

iii. Check the cocking action by pushing back on the tripping lever (sear will rise). Pull the trigger (sear will lower).

iv. Check the safety. Place on "S" (safe) and pull the trigger. The sear should not drop down far enough to lock in the downward position. Place the safety on "F" (fire) and pull the trigger. The sear should drop down and lock in the downward position.

f. Cover assembly.

i. Pivot the feed lever back and forth to ensure it operates smoothly without binding.

ii. Push in on the cover latches to make sure the retaining clip is present, secure, and does not bind in the housing.

iii. Push down on the cartridge guides and feed pawls to make sure the springs are present and secure.

iv. Inspect the accessory-mounting rail for nicks or burrs.

g. Feed tray. Check for cracks, deformation, broken welds, and loose rivets.

h. Handguard. Check for cracks, broken, or missing parts.

i. Receiver assembly.

i. Check that the rear sight is securely mounted and operates properly.

ii. Check that the cocking handle operates properly.

iii. Check for damaged or missing ejection port cover, spring, and pin. Check for proper operation of the ejection port cover.

iv. Lower and raise the bipod legs to ensure they move freely without binding.

v. Check the accessory-mounting rail for nicks or burrs that may prevent proper attachment of optional sighting devices.

vi. Check the barrel locking latch and cover detent for proper spring tension.

j. Components.

i. T&E mechanism.

1) Inspect the handwheels for smooth operation or rust.

2) Check the threads for burrs and rust.

3) Check the traversing slide lock for spring action. Ensure elevating mechanism sleeve fits on traversing bar and clamps firmly.

4) Check the traversing and elevating scales for legibility.

5) Inspect the quick-release pin and chain for burrs and rust. Check for missing spring-loaded balls.

ii. Tripod assembly.

1) Check for completeness of the tripod. Ensure that all nuts and bolts are tightly secured.

2) Inspect for cracks on the legs and tripod head.

3) Check for missing, broken, or inoperative lock latch.

4) Check the pintle lock release cam for correct operation.

5) Check the locking action of the front leg clamping assembly.

6) Check that the rear legs lock in the open position. Ensure the sleeve latch notch and right leg slide notch engages completely. Ensure the latch spring has good tension.

7) Check the telescoping, indexing, and locking action of rear legs and front leg locking assemblies.

iii. Flexible mount assembly.

1) Check for missing or damaged parts. Check for rust, cracks, and burrs.

2) Inspect the pintle lock assembly for nut, bolt, and cotter pin. Check the pintle surface for burrs and rust.

k. Inspect or check ammunition for damage and corrosion. Turn in any unserviceable ammunition.

4. Lubricate the M240B parts and components.

a. Generously lube the following parts:

i. Barrel assembly—on the camming surfaces of the bolt-locking lugs.

ii. Operating rod—on the rollers, camming recess, and those surfaces immediately below the yoke that ride within the receiver rails.

iii. Cover—in the feed cam assembly.

iv. Bolt—on the bolt-locking lugs and actuator cam roller.

b. Lightly lube the following parts:

i. Driving spring.

ii. Bolt and operating rod assembly moving parts, polished areas, firing pin, and roller.

c. Do not lubricate the following parts:

i. Buttstock.

ii. Face of the bolt.

iii. Piston.

iv. Gas regulator and gas cylinder.

v. Rear sight.

vi. Composite or rubber components.

d. Lightly lubricate all components and wipe with oily rag to remove excess oil.

5. Assemble the M240B.

a. Replace the barrel assembly.

i. Insert the gas regulator plug into the gas hole bushing with the number 1 gas setting facing the barrel.

ii. Place the gas collar over the front end of the gas regulator plug. Rotate collar until it slips onto gas regulator plug. Press in and rotate counterclockwise to lock in place (pull collar to be sure it is in the locked position).

iii. Install the heat shield on the barrel. Insert the front metal tabs of the heat shield into the holes located on the sides of the gas hole bushing. Push down on the heat shield so that it snaps onto the barrel.

iv. With the gas regulator downward and the carrying handle in the vertical position, insert the barrel fully into the receiver socket and push the barrel carrying handle to the right as far as it will go to lock (fewer than two or more than seven clicks indicate defective parts). Do not force. If the barrel binds in the socket or if the barrel carrying handle will not rotate when pushed, do not pound on the barrel carrying handle. Take the machine gun to unit maintenance.

b. Replace the cover assembly and feed tray.

i. Align the feed tray guides with the receiver brackets.

ii. Place the cover assembly onto the receiver with its mounting holes aligned with the mounting brackets on the receiver.

iii. Close the cover assembly. To secure the cover and feed tray to the receiver, insert the spring pin into the mounting holes from the right side only. Open the cover assembly. Check to ensure the cover detent holds the cover assembly open. If the cover assembly does not remain open in two positions, notify unit maintenance.

c. Replace the trigger housing assembly.

i. Insert the holding notch on the trigger housing into the forward recess on the bottom of the receiver.

ii. Lift the trigger housing up and align the holes of the trigger housing with the mounting holes of the receiver.

iii. Hold the trigger housing in place and insert the spring pin.

d. Replace the bolt and operating rod assembly.

i. Insert the bolt and operating rod assembly into the rear of the receiver. Ensure that the bolt is on top of the receiver rails.

ii. Push the assembly into the receiver as far as possible. Pull the trigger and hold it while pushing the assembly all the way into the receiver.

iii. Close the cover assembly.

e. Replace the driving spring rod assembly.

i. Insert the driving rod spring assembly all the way into the receiver.

ii. Push in and lower the driving rod spring assembly to seat the retaining stud in the hole on the bottom of the receiver.

f. Replace the buttstock and buffer assembly.

i. Position the bottom recess grooves of the buttstock onto the top of the receiver recess grooves.

ii. Slide the buttstock down until it locks on the receiver. The top of the buffer should be flush with the top of the receiver.

6. Perform a function check to ensure the M240B is assembled correctly.

FUNCTIONS CHECK

WARNING

Before performing a task on any weapon, always check to ensure that the weapon is clear.

1. Place the safety lever to the "F" position.

2. Lock the bolt to the rear position by pulling the cocking handle to the rear.

3. Push the cocking handle to the forward position until it locks in the forward position.

4. Place the safety lever to the "S" position.

5. Depress the trigger; the bolt should not fall.

a. If the bolt falls, notify the supervisor. The machine gun is inoperative.

b. If the bolt does not fall, continue to the next step.

6. Place the safety lever to the "F" position.

7. Pull and hold the cocking handle to the rear.

8. While holding the cocking handle to the rear, depress the trigger, and ease the bolt to the forward and locked position.
ZERO PROCEDURES
Zeroing aligns the sights with the barrel so that the point of aim equals the point of impact. Ten meter zeroing is for conducting 10-meter fire only and has no further application. (Zeroing at range or field zeroing is the automatic rifleman's battlesight zero and must be recorded.) Remember to zero both barrels of the machine gun.

TEN-METER ZERO, SETTING OF THE SIGHTS (MECHANICAL ZERO)

Ten-meter zero (mechanical zero) is the standardized starting point for all weapons in the United States Army. The gunner places the range scale on a range of 500 meters on the rear sight. He gets the front sight post blade approximately centered for both elevation and windage. The gunner identifies what number blade is on the weapon for elevation.

Number 1 blade (low 9.8mm). Unlock the retaining strap and unscrew (counterclockwise) until the base of the blade is flush with the front sight protector surface, then make one full turn (counterclockwise). This should put the base of the blade past the base of the protector. Screw in (clockwise), counting the number of turns it takes until it stops, making sure the blade is on line with the barrel. If needed, back off until the blade is on line. Unscrew (counterclockwise) half the number of turns. This brings the blade to about the center.
Number 2 blade (high 11.8mm). Unlock the retaining strap and unscrew (counterclockwise) until the base of the blade is flush with the front sight protector surface. Screw in (clockwise), counting the number of turns it takes until it stops, making sure the blade is on line with the barrel. If needed, back off until the blade is on line. Unscrew (counterclockwise) half the number of turns. This brings the blade to about the center. Assume the prone position and sight on the target. Adjust windage by ensuring that the front sight protector is centered left and right on its base.
THREE-ROUND GROUP

The automatic rifleman fires three single rounds loaded individually at the center base of the aiming points on the basic machine gun marksmanship target. He fires the three rounds without making any adjustments to the sights. The shot group must be in a 4-cm circle or smaller to establish the center of the group relative to the center base of the aiming paster.
GRID SQUARE OVERLAY

For a more accurate adjustment, the automatic rifleman moves downrange and places the grid square overlay over pasters 1 and 2. He ensures that he aligns the overlay with the pasters and squares.

· Counts the number of squares needed to move the shot group to the aiming paster.

· Upon completion, returns to the firing line to apply corrections to the weapon. (The figure below shows a zero group size where adjustments may be made, and a group that is too loose to adjust.) If a group is too loose, the automatic rifleman checks his position and group.
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WINDAGE CORRECTION

If the shot group is to the left of the point aim, move the front sight assembly to the right to shift the point of impact to the left (towards the point of aim). Using the front sight-adjusting tool, loosen (turn counterclockwise) the adjusting screw on the front sight assembly the desired amount. Then tighten (turn clockwise) the opposite side screw exactly the same number of clicks. At a range of 10 meters, one complete rotation of the adjusting screws will move the point of impact 8 mm or .8 cm. As you turn the adjusting screws, you should detect eight clicks per revolution. Each click should be 1 mm or .1 cm. If not, have your armorer repair it. The front sight windage adjusting procedure is the combination of creating slack on one side, and then taking up that slack from the opposite side. You should always clamp the front sight protector assembly between the heads of the two opposing screws. Remember, each time you loosen or back off one screw, you must turn the opposite screw must be turned exactly the same amount. Check for play in the front sight assembly by lightly clamping it between finger and thumb and attempting to move the sight assembly laterally. If you feel no play, the windage adjustment is completed. If evident, carefully check both screws for looseness.

ELEVATION CORRECTION

If the shot group is above or below the point of aim, the gunner must use the front sight-adjusting tool to adjust the front sight posts. Unlock the front-sight retaining strap and rotate it up. If the shot group is above the point of aim, rotate the sight post counterclockwise. If the shot group is below the point of aim, rotate the sight post clockwise. Rotating the front sight post counterclockwise brings the point of impact down on the target. Rotating the front sight post clockwise brings the point of impact up on the target. At a range of 10 meters, one-half turn of the front sight post blade will move the point of impact by 5 mm or .5 cm. One full turn of the front sight post blade moves the point of impact by 1 cm. After rotating the front sight post blade the desired amount, lower the retaining strap, but do not lock it down until you confirm the elevation. If you have to rotate the front sight post blade counterclockwise to a point where its base is past flush (Number 2 blade), it should be replaced with a Number 1 front sight blade, which is smaller than a Number 2 blade. If the front sight post blade must be rotated counterclockwise to a point where its base is more than one full turn past flush (Number 1 blade), it should be replaced with a Number 2 front sight blade, which is taller than a Number 1 blade.

CONFIRMATION

The automatic rifleman fires another three-shot group (loaded singly) after making his corrections for windage and elevation. If the center of the group is still off the aiming point, he adjusts further until the group centers on the point of aim.

RECORDING OF ZERO

The automatic rifleman can refrain from recording the 10-meter zero, because it applies only to firing at the 10-meter basic machine gun target.
QUALIFICATION
TEN-METER FIRE

Ten-meter fire trains the gunner to apply the fundamentals of machine gun marksmanship in live-fire exercises. It familiarizes the Soldier with the weapon's characteristics, noise, and recoil. It also instills in the Soldier confidence in his weapon. Each gunner learns to zero his machine gun, conduct crew drill, fire controlled-bursts at point targets, and use traverse and search techniques on area targets. Ten-meter fire is conducted on a 10-meter or multipurpose range with the basic machine gun target. The gunner fires with the machine gun on the tripod, from both prone and fighting positions. Ten-meter firing exercises allow practice and part of record qualification. Therefore, all 10-meter firing exercises are recorded and scored. This way, the gunner has an assessment of his performance. Ten-meter fire is conducted IAW Firing Table I.
	FIRING TABLE I – ALL WEAPONS, BASIC (10-METER) FIRE

Prone or Fighting Position, Tripod, Practice and Qualification, Machine Gun Role

	TASK
	TIME
	ROUNDS
	GUNNER TARGETS (PASTERS)
	TYPE FIRE

	
	
	QTY
	TYPE
	
	

	1
	No limit
	12
	Ball
	A1 and A2
	12 single rounds (zero)

	2
	No limit
	28
	Ball
	A3 and A4
	5 to 7 round bursts at each paster, using traverse

	3
	No limit
	35
	Ball
	A5 through A6
	5 to 7 round bursts at each paster, using search and traverse

	4
	No limit
	56
	Ball
	A7 through A8
	5 to 7 round bursts at each paster, using traverse and search

	5*
	45 seconds
	56
	Ball
	B7 through B8
	5 to 7 round bursts at each paster using traverse and search

	6*
	30 seconds
	35
	Ball
	B5 through B6
	5 to 7 round bursts at each paster using search and traverse

	NOTES: The gunner fires paster on sections A and B, and the assistant gunner fires on sections C and D

* Qualification


Task 1 (Zero, Tripod)

The gunner fires single shots to determine his weapon's zero for 10 meters. This task reinforces the dry-fire experience and allows the gunner to practice loading, while providing the tightest, most accurate shot group he can (A1 and A2).

Task 2 (Controlled-Burst Fire, Tripod)

This task exposes the gunner to automatic fire and the action of the weapon and at the same time introduces trigger control (A3 and A4). Using a point targets, the gunner fires a burst of 5 to 7 rounds.

Task 3 (Search and Traverse Fire)

This task requires the gunner to make position changes or manipulate the T&E mechanism to engage linear targets with depth, to use controlled-burst fire, and to use a series of aiming points to disburse fire across the target (A5 through A6).
Task 4 (Traverse and Search Fire)

This task requires the gunner to make body position changes or manipulate the T&E mechanism to engage area targets in depth, to use controlled-burst fire, and to use a series of aiming points to disburse fire across the target, while wearing a protective mask and gloves (A7 through A8).

Task 5 (Traverse and Search Fire, Qualification)

This task requires the gunner to engage area targets with width and depth while changing position or manipulating the T&E mechanism during timed conditions (B7 through B8).

Task 6 (Search and Traverse Fire, Qualification)

This task requires the gunner to make position changes or manipulate the T&E mechanism to engage area targets in depth during timed conditions (B5 through B6).
TEN-METER QUALIFICATION FIRE

The first phase of qualification has the gunner firing tasks 2 through 4 of Firing Table I for practice, and tasks 5 and 6 of Firing Table I for record. Before firing, all Soldiers must be familiar with the tasks, the time allowed, the ammunition allowances, the procedures to follow in the event of a stoppage, and the penalties imposed.
SCORING

On the 10-meter target, the trainer counts all scoring pasters in Sections B and D (B/D5 to B/D6, and B/D7 to B/D8). He awards 1 point for each round that impacts within the scoring space. The most points he can give the gunner for each paster is 7 points for the M249, M60, or M240B. Rounds that touch the line on the paster are considered hits. Someone besides the gunner scores the gunner’s target. During qualification fire, the gunner must earn at least 63 points on Firing Table I on any of the weapons.

Sections B/D5 to B/D6

When firing B/D5 through B/D6, the gunner engages five scoring pasters with 35 rounds (M249, M60, or M240B). He can earn up to 35 points for the M249, M60, or M240B.

Sections B/D7 to B/D8

When firing pasters B/D7 through B/D8, the gunner engages eight scoring pasters with 56 rounds (M249, M60, or M240B). He can earn up to 56 points for the M249, M60, or M240B.
FIELD ZERO PROCEDURES

An automatic rifleman must know how to zero the machine gun at distance. He should select a known distance target between 300 and 700 meters. As the range increases, determining the location of the center of the beaten zone relative to the target becomes more difficult. Therefore, to simplify adjustment of fire, the 500-meter target should be used.

SETTING OF THE SIGHTS

The gunner uses the same procedures as for 10-meter zeroing except that he places the rear sight on the range to the target. The recommended range is 500 meters.
BURST

The gunner assumes a stable position and fires a burst (5 to 7 rounds at the center base of the target). He observes where each burst strikes.

CORRECTION FOR WINDAGE

If the center of the beaten zone is to the left or right of the target, the gunner corrects for windage. The front sight windage adjusting procedure is the combination of creating slack on one side, and then taking up that slack from the opposite side. First, loosen the opposite side that you want to move the front sight assembly towards. Next, tighten the side that you want to move the front sight assembly towards. Use the front sight assembly windage adjustment table below
	RANGE
	One full rotation (8 clicks) of the adjusting screw ……

And moving the front sight assembly to the right will move the impact to the left
And moving the front sight assembly to the left will move the impact to the right

	100 meters
	8.0 centimeters or 3.15 inches

	200 meters
	16 centimeters or 6.30 inches

	300 meters
	24 centimeters or 9.45 inches

	400 meters
	32 centimeters or 12.60 inches

	500 meters
	40 centimeters or 15.75 inches

	600 meters
	48 centimeters or 18.90 inches

	700 meters
	56 centimeters or 22.00 inches

	800 meters
	64 centimeters or 25.20 inches

	900 meters
	72 centimeters or 28.35 inches


CORRECTION FOR ELEVATION

If the center of the beaten zone is higher or lower than the target, the gunner corrects for elevation. Because determining this is difficult, he relies on trial and error to gain the experience to make reliable estimates. He corrects for elevation the same as he did for 10-meter zeroing. Use the front sight assembly elevation adjustment table below.
	RANGE
	One full turn clockwise moves impact up
One full turn counter-clockwise moves impact down

	100 meters
	10.8 centimeters or 4.25 inches

	200 meters
	21.6 centimeters or 8.50 inches

	300 meters
	32.4 centimeters or 12.75 inches

	400 meters
	43.2 centimeters or 17.00 inches

	500 meters
	54.0 centimeters or 21.25 inches

	600 meters
	64.8 centimeters or 25.50 inches

	700 meters
	75.6 centimeters or 29.75 inches

	800 meters
	86.4 centimeters or 34.00 inches

	900 meters
	97.2 centimeters or 38.25 inches


CONFIRMATION

After correcting for windage and elevation, the gunner fires a confirming burst. If he misses the target, he repeats the procedures.

RECORDING OF ZERO

On confirming a zero, for both windage and elevation, the gunner records how many clicks (and the direction) that he moved the sight from its original settings.
NOTE: Gunner will zero both barrels.
TRANSITION FIRE

Transition fire provides the gunner with the experience he needs to progress from 10-meter fire to field fire at various types of targets at longer ranges. In a timed scenario, the gunner experiences and learns the characteristics of fire, field zeroing, range determination, and engagement of targets. He uses the adjusted aiming-point method of fire adjustment. Transition fire occurs on a machine gun transition range or the MPRC. Exercises are fired with the tripod prone or fighting position. However, the commander may direct that transition fire be conducted from the bipod prone or fighting position. Each gunner and assistant gunner fires transition fire twice, once for practice and, once for qualification. They fire the field zero (Task 1) only once during the practice phase. Transition fire is scored during both practice and qualification to provide feedback to the gunner. Firing Table II has eight tasks. Firing Table III has ten tasks.
FIRERS

The gunner and the assistant gunner both fire Table II and Table III.
	FIRING TABLE II – ALL WEAPONS

Tripod Transition Fire, Prone or Fighting Position, Practice and Qualification, Machine Gun Role

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	28
	4:1
	Double E
	500
	Fixed, 5 to 7 round bursts (field zero)

	2*
	10 seconds
	14
	4:1
	Single E
	400
	Fixed, 5 to 7 round bursts

	3*
	15 seconds
	14
	4:1
	Double E
	500
	Fixed, 5 to 7 round bursts

	4*
	20 seconds
	14
	4:1
	Double E
	600
	Fixed, 5 to 7 round bursts

	5*
	30 seconds
	14
	4:1
	Double E
	800
	Fixed, 5 to 7 round bursts

	6*
	30 seconds
	28
	4:1
	Single E
Double E
	400
600
	Fixed, 5 to 7 round bursts

	7*
	45 seconds
	28
	4:1
	Double E
Double E
	700
800
	Fixed, 5 to 7 round bursts

	8*
	45 seconds
	42
	4:1
	Single E
Double E

Double E
	400
500

600
	Fixed, 5 to 7 round bursts

	NOTE: The unit commander determines the firing position

* Qualification task


SCORES

Ten points are given for each target hit, whether hit on the first or second burst. The total possible points are 110. The gunner must hit at least 7 targets (70 points) out of 11 exposures to qualify. Trainers use DA Form 85-R, Scorecard for M249, M60, and M240B Machine Guns, to record scores. The form may be downloaded from http://www.army.mil/usapa/eforms/index.html.
	FIRING TABLE III – ALL WEAPONS

Transition Fire, Limited Visibility, Machine Gun Role

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	6
	Ball
	25-Meter Zero
	10
	6 single rounds

	2
	No limit
	18
	Ball
	25-Meter Zero
	10
	18 single rounds

	3
	No limit
	28
	4:1
	Double E
	500
	Fixed, 5 to 7 round bursts

	4*
	10 seconds
	14
	4:1
	Single E
	200
	Fixed, 5 to 7 round bursts

	5*
	10 seconds
	14
	4:1
	Single E
	400
	Fixed, 5 to 7 round bursts

	6*
	10 seconds
	14
	4:1
	Single E
	100
	Fixed, 5 to 7 round bursts

	7*
	15 seconds
	14
	4:1
	Single E
	300
	Fixed, 5 to 7 round bursts

	8*
	25 seconds
	28
	4:1
	Single E

Single E
	200

400
	Fixed, 5 to 7 round bursts

	9*
	25 seconds
	28
	4:1
	Single E
Single E
	100
300
	Fixed, 5 to 7 round bursts

	10*
	30 seconds
	42
	4:1
	Single E
Single E

Single E
	100
200

400
	Fixed, 5 to 7 round bursts

	NOTE: The unit commander determines the firing position

* Qualification task


SCORES

Rather than points, the gunner receives only a hit or a miss when he hits the target on the first or second burst. He must hit 6 out of 11 targets to qualify. The gunner must have qualified on both the 10-meter and transition in order to advance to this step. Trainers use DA Form 85-R, Scorecard for M249, M60, and M240B Machine Guns, to record scores. The form may be downloaded from http://www.army.mil/usapa/eforms/index.html.

POSITION

Transition fire should be fired from the tripod, but the commander may specify that the gunner should fire it from the bipod.

QUALIFICATION STANDARDS

Qualification with the M249, M60 or M240B machine gun requires the achievement of minimum standards for 10-meter and transition day firing tables. The trainer uses DA Form 85-R, Scorecard for M249, M60, and M240B Machine Guns, to record the gunner’s performance on the qualification range.

FIRING TABLE I

Allow 1 point for each round that impacts within the scoring space, up to a maximum of 7 points for each space. The firer must score between 63 and 91 points to qualify.

FIRING TABLE II

For each hit, place an "X" in the HIT column. For a miss, place an "O" in the MISS column. Allow 10 points for each target hit, whether the firer hits it with the first or second burst. The firer must score between 70 and 110 points to qualify.

FIRING TABLE III

For each hit, place an "X" in the HIT column; for each miss, place an "O" in the MISS column. The firer must score between 6 and 11 hits to qualify.
ALL TABLES

The firer must earn a total (combined) score (all firing tables added together) for each weapon as follows, and as shown in the table below:
	QUALIFICATION
	POINTS

	EXPERT
	186 TO 212

	GUNNER 1ST CLASS
	157 TO 185

	GUNNER 2ND CLASS
	139 TO 156

	UNQUALIFIED
	0 TO 138


M145 STRAIGHT TELESCOPE
10 Meter Zeroing, Set the M145 Straight Telescope to Mechanical Zero

The gunner adjusts the straight telescope so that the weapon’s barrel and the optical sighting axis align. The sighting axis is about 2 to 3 inches above the machine gun barrel. Therefore, the strike of the bullet at a 10-meter range is also about 2 to 3 inches low, without further zeroing adjustment.

3. To get an approximate alignment of the barrel in elevation the gunner adjusts the elevation dial up or down in such a manner as to achieve an equal gap in between the telescope and the mount as shown in the figure below.
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4. The gunner adjusts the windage dial to center the markings on the front of the sight. This adjustment brings the bullet’s point of impact to the middle of the point of aim. Each click of zeroing adjustments makes a 2.5 mm movement of the point of impact at 10 meters.

· To move the point of impact to the right, turn windage adjustment dial counterclockwise with the arrow marked on the dial.

· To move the point of impact to the left, turn windage adjustment dial clockwise opposite to the arrow.

· To move point of impact up, turn elevation adjustment dial counterclockwise (right) in the direction of the arrow and UP marking.

· To move the point of impact down, turn elevation adjustment dial clockwise (left) opposite to the arrow.

10-METER RANGE ZEROING

When zeroing, the gunner fires groups of three single-shot rounds at a target. After each three rounds, he must determine the center of the group.

7. Look through the telescope and align the reticle’s 10-meter zeroing mark on the center base of the aiming points on the basic machine gun marksmanship target.

8. Fire three-single rounds loaded individually without making any sight adjustments.

9. The three-round shot group should be within a 4-cm circle to establish the center of the shot group in relation to the center base of the aiming paster.

10. Measure the amount of movement that is required left or right (windage) and either up or down (elevation) to move the three-round shot group onto the center of the aiming paster.

11. Upon completion, return to the firing line to make corrections to the weapon and fire a three round shot group to confirm zero.

12. Repeat the above steps until the strike of the rounds are coincident with the center of the target. Close the silver lock down to prevent any further movement of the elevation zeroing adjustment dial.

FIELD ZEROING AT 500-METER RANGE

The gunner looks through the telescope and aligns the reticle’s 500-meter mark on the center of mass of the double “E” silhouette target.

5. Fire a 5- to 7-round burst.

6. Observe the impact of the rounds.

7. Determine the direction of impact to be moved (up or down, left or right).

8. Estimate or measure the amount of movement required to move the strike of the round to the center of the target (at 500 meters; 5 inches equals one click of adjustment in both windage and elevations). Repeat these steps until the strike of the round coincides with the center of the target.

Note: Close the silver lock down to prevent any further movement of the elevation zeroing adjustment dial. The M145 straight telescope is now zeroed and ready for operational shooting.

USING RETICLE TO ESTIMATE RANGE

The gunner uses the vertical gap in the stadia lines to estimate ranges. The height of gaps in the stadia lines represents a 60-inch high target at the range noted.

CLASSES OF FIRE
Machine gun fire is classified with respect to the ground, the target, and the weapon.

RESPECT TO GROUND

Fire with respect to the ground includes grazing and plunging fires.

Grazing Fire

Grazing fire occurs when the center of the cone of fire rises less than 1 meter aboveground. When firing on level or uniformly sloping terrain, the gunner can only graze fire out to 600 meters.

Plunging Fire

Plunging fire occurs when the danger space is within the beaten zone. Plunging fire also occurs when firing at long ranges, from high ground to low ground, into abruptly rising ground, or across uneven terrain, resulting in a loss of grazing fire at any point along the trajectory.
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RESPECT TO TARGET

Fire with respect to the target includes frontal and flanking, and oblique and enfilade fires.

Frontal Fire

Fire occurs when the long axis of the beaten zone is at a right angle to the front of the target. An example is when firing at the front of a target.

Flanking Fire

Flanking fire occurs when the gunner fires at the side of a target.

Oblique Fire
Oblique fire occurs when the long axis of the beaten zone is at an angle other than a right angle to the front of the target.

Enfilade Fire

Enfilade fire occurs when the long axis of the beaten zone coincides or nearly coincides with the long axis of the target. This type of fire is either frontal or flanking. This is the most desirable type of fire with respect to a target, because it makes the best use of the beaten zone.

NOTE: The beaten zone is the elliptical pattern formed on the ground or target by the striking rounds. The length of the beaten zone changes when the range to the target changes or when the machine gun is fired on different types of terrain. Shorter ranges and downward slopes produce lengthen beaten zones, and vice versa.
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RESPECT TO WEAPON

Fire with respect to the weapon includes fixed, traverse, search, traverse and search, and free-gun fires.

Fixed Fire

This is fire delivered against a point target when the depth and width of the beaten zone covers the target. Fixed fire also means only one aiming point is necessary to provide coverage of the target.

Traversing Fire

This is fire distributed in width by successive changes in direction. The gunner selects successive aiming points throughout the width of the target. These aiming points must be close enough to ensure adequate coverage but not so close as to waste ammunition.

Searching Fire

This is fire distributed in depth by successive changes in elevation. The gunner selects successive aiming points in depth. The changes made in each aiming point will depend on the range and slope of the ground.

Traversing and Searching Fire

This is fire distributed in width and depth by successive changes in direction and elevation. Combining traversing and searching fire provides good coverage of the target. Adjustments are made in the same manner as described for traversing and searching fire.

Free-Gun Fire

This is fire delivered against targets requiring rapid major changes in direction and elevation that cannot be applied with the T&E mechanism. To deliver this type of fire, the gunner removes the T&E mechanism from the traversing bar on the tripod so he can move the weapon freely in any direction.
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CHAPTER VI
M2HB MACHINE GUN
DESCRIPTION AND CHARACTERISTICS
The Browning machine gun caliber .50 HB, M2 is a belt-fed, recoil-operated, air-cooled, crew-served machine gun. The gun is capable of single shot, as well as automatic fire, and operates on the short recoil principle.
1. The machine gun is capable of being fed from either the right or left by repositioning certain parts. The weapon has non-fixed headspace that must be set. Timing must also be adjusted to cause the gun to fire slightly out of battery to prevent damage to moving parts. The force for recoil operation is furnished by expanding powder gases, which are controlled by various springs, cams, and levers. Maximum surface of the barrel and receiver are exposed to permit air cooling. Perforations in the barrel support allow air to circulate around the breach end of the barrel and help in cooling the parts. A heavy barrel is used to retard early overheating.

2. The gun has a leaf type rear sight, graduated in both yards and mils. The scale ranges from 100 to 2,600 in yards, and from 0 to 62 in mils. The windage knob permits deflection changes to right or left of center. The front sight is a fixed blade type with cover.
GENERAL DATA

	Weight (approx)
	84 pounds

	Weight of barrel
	24 pounds

	Length of gun
	65.13 inches

	Length of barrel
	45 inches

	Length of rifling (approx)
	41.88 inches

	Ammunition:
	Caliber .50:

	Normal training mix
	4 ball M2/M33 and 1 tracer M17 with M9 link

	Normal combat mix
	4 ball API-M8 and 1 APIT M20 with M9 link

	Number of lands and grooves
	8 grooves

	Twist, right hand
	One turn in 15 inches

	Feed
	Link-belt

	Operation
	Recoil

	Cooling
	Air

	Muzzle velocity (approx)
	929.64 meters per second (3,050 feet per second)

	Maximum range (approx)
	6,767 meters

	Maximum effective range (area)
	1,829 meters

	Maximum effective range (point)
	1,500 meters

	Rate of fire (cyclic)
	450 to 600 rounds per minute


RATES OF FIRE

SINGLE SHOT - Place gun in single shot mode and engage target with well-aimed shots. The caliber .50 machine gun is extremely accurate and can effectively engage targets out to 2,000 yd (1,829 m). Change the barrel at the end of the firing session or if barrel is damaged.
SLOW FIRE - Slow fire is less than 40 rounds per minute, fired in bursts of six to nine rounds, at 10-15 second intervals. Change the barrel at the end of the firing session or if barrel is damaged.
RAPID FIRE - Rapid fire is greater than 40 rounds per minute, fired in bursts of six to nine rounds, at 5-10 second intervals. Change the barrel at the end of the firing session or if barrel is damaged.
CYCLIC RATE - This rate represents the maximum amount of ammunition that can be expended by a gun without a break in firing. The cyclic rate of this caliber .50 machine gun is 450 to 600 rounds per minute. Change the barrel at the end of the firing session or if barrel is damaged.
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.
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	COMPONENTS
	PURPOSES

	1. BARREL GROUP
	Houses cartridges for firing; directs projectile.

	2. CARRIER GROUP
	Provides handle to carry barrel and to remove the barrel from the receiver.

	3. BACKPLATE GROUP
	Houses the trigger, bolt latch release, buffer tube sleeve and the left and right spade grips.

	4. RECEIVER GROUP
	Serves as a support for all major components; houses action of weapon, which controls functioning of weapon.

	5. BOLT STUD
	Provides a means to move the bolt to the rear with the retracting slide handle.

	6. COVER GROUP
	Feeds linked belt ammunition; positions and holds cartridges in position for extracting, feeding and chambering.

	7. BARREL BUFFER BODY
	Assists in recoil and counter-recoil of the bolt group.

	8. BARREL EXTENSION GROUP
	Secures the barrel to the recoiling parts.

	9. BOLT GROUP
	Provides feeding, chambering, firing and extracting, using the propellant gases and recoil spring for power.

	10. DRIVING SPRING ROD ASSEMBLY
	Drives the bolt forward when the bolt latch release is depressed.


CYCLE OF FUNCTIONING
The cycle of functioning is broken down into basic steps: feeding, chambering, locking, firing, unlocking, extracting, ejecting, and cocking. Some of these steps may occur at the same time.

1. Feeding. Feeding is the act of placing a cartridge in the receiver, approximately in back of the barrel, ready for chambering. When the bolt is fully forward and the top is closed, the ammunition belt is held in the feed-way by the belt-holding pawl.
a. As the bolt is moved to the rear, the belted ammunition is moved over and then held in a stationary position by the belt-holding pawl. At the same time, the belt-feed pawl rides up and over the link, holding the first round in place. When the bolt is all the way to the rear, the belt-feed slide moves out far enough to allow the belt-feed pawl spring to force the pawl up between the first and second rounds.

b. As the bolt moves forward, the belt-feed slide is moved back into the receiver, pulling with it the next linked cartridge. When the bolt reaches the fully forward position, the belt-holding pawl will snap into place behind the second linked cartridge, holding it in place. The extractor will then grasp the rim of the first cartridge, preparing to release it from the belt on the next rearward motion.

c. As the bolt then moves to the rear, the extractor will pull the cartridge with it, releasing it from the belt. As it moves to the rear, the extractor is forced down by the extractor cam, causing the cartridge to be moved into the T-slot in the bolt face, preparing the cartridge to be chambered. It is connected under the extractor switch on the side of the receiver until it is repositioned by the forward movement of the bolt, and pressure of the cover extractor spring forces it over the next round.

2. Chambering. Chambering is placing the cartridge into the chamber of the weapon. During this cycle, the bolt moves forward, carrying the cartridge in the T-slot in a direct route to the chamber of the weapon. At the same time, the extractor rides up the extractor cam and, when the bolt is fully forward, the extractor grasps the next linked cartridge.

3. Locking. The bolt is locked to the barrel and barrel extension.

a. Initially, the bolt is forced forward in counter-recoil by the energy stored in the driving spring assembly and the compressed buffer disks. At the start of counter-recoil, the barrel buffer body tube lock keeps the accelerator tips from bounding up too soon and catching in the breech lock recess in the bolt. After the bolt travels forward about 5 inches, the lower rear projection of the bolt strikes the tips of the accelerator, turning the accelerator forward. This unlocks the barrel extension from the barrel buffer body group and releases the barrel buffer spring. The barrel buffer spring expands, forcing the piston rod forward.

b. Since the cross groove in the piston rod engages the notch on the barrel extension shank, the barrel extension and barrel are also forced forward by the action of the barrel buffer spring. Some of the forward motion of the bolt is transmitted to the barrel extension through the accelerator. As the accelerator rotates forward, the front of the accelerator speeds up the barrel extension; at the same time, the accelerator tips slow down the bolt.

c. Locking begins 1 1/8 inches before the recoiling groups (bolt, barrel extension, and barrel) are fully forward. The breech lock in the barrel extension rides up the breech lock cam in the bottom of the receiver into the breech lock recess in the bottom of the bolt, locking the recoiling groups together. The recoiling groups are completely locked together three-fourths of an inch before the groups are fully forward.

4. Firing. The firing pin is released, igniting the primer of the cartridge.

a. As the trigger is pressed down, it pivots on the trigger pin, so that the trigger cam on the inside of the backplate engages and raises the rear end of the trigger lever. This in turn pivots on the trigger lever pin assembly, causing the front end of the trigger lever to press down on the top of the sear stud. The sear is forced down until the hooked notch of the firing pin extension is disengaged from the sear notch. The firing pin and firing pin extension are driven forward by the firing pin spring; the striker of the firing pin hits the primer of the cartridge, firing the round.

b. For automatic firing, the bolt-latch release must be locked or held depressed, so that the bolt latch will not engage the notches in top of the bolt, holding the bolt to the rear as in single-shot firing. The trigger is pressed and held down. Each time the bolt travels forward in counter-recoil, the trigger lever depresses the sear, releasing the firing pin extension assembly and the firing pin. This automatically fires the next round when the forward movement of the recoiling groups is nearly completed. The gun should fire about one-sixteenth of an inch before the recoiling groups are fully forward. Only the first round should be fired with the parts fully forward. The gun fires automatically as long as the trigger and bolt latch are held down and ammunition is fed into the gun.

5. Unlocking. The bolt is unlocked from the barrel and barrel extension. 
a. At the instant of firing, the bolt is locked to the barrel extension and against the rear end of the barrel by the breech lock, which is on top of the breech lock cam and in the breech lock recess in the bottom of the bolt. When the cartridge explodes, the bullet travels out of the barrel; the force of recoil drives the recoiling groups rearward. During the first three-fourths of an inch, the recoiling groups are locked together. As this movement takes place, the breech lock is moved off the breech lock cam stop, allowing the breech lock depressors (acting on the breech lock pin) to force the breech lock down, out of its recess from the bottom of the bolt. At the end of the first three-fourths of an inch of recoil, the bolt is unlocked, free to move to the rear independent of the barrel and barrel extension.

b. As the recoiling groups move to the rear, the barrel extension causes the tips of the accelerator to rotate rearward. The accelerator tips strike the lower rear projection of the bolt, accelerating the movement of the bolt to the rear. The barrel and barrel extension continue to travel to the rear an additional three-eighths of an inch, or an approximate total distance of 1 1/8 inches until they are stopped by the barrel buffer assembly.

c. During the recoil of 1 1/8 inches, the barrel buffer spring is compressed by the barrel extension shank, since the notch on the shank is engaged in the cross groove in the piston rod head. The spring is locked in the compressed position by the claws of the accelerator, which engage the shoulders of the barrel extension shank. After its initial travel of three-fourths of an inch, the bolt travels an additional 6 3/8 inches to the rear, after it is unlocked from the barrel and barrel extension, for a total of 7 1/8 inches. During this movement, the driving springs are compressed. The rearward movement of the bolt is stopped as the bolt strikes the buffer plate. Part of the recoil energy of the bolt is stored by the driving spring rod assembly, and part is absorbed by the buffer disks in the backplate.

6. Extracting. The empty cartridge case is pulled from the chamber.

a. The empty case, held by the T-slot, has been expanded by the force of the explosion; therefore, it fits snugly in the chamber. If the case is withdrawn from the chamber too rapidly, it may be torn. To prevent this, and to ensure slow initial extraction of the case, the top forward edge of the breech lock and the forward edge of the lock recess in the bolt are beveled. As the breech lock is unlocked, the initial movement of the bolt away from the barrel and barrel extension is gradual.

b. The slope of the locking faces facilitates locking and unlocking and prevents sticking. The leverage of the accelerator tips on the bolt speeds extraction after it is started by kicking the bolt to the rear to extract the empty case from the chamber.

7. Ejecting. The empty cartridge case is expelled from the receiver.

a. As the bolt starts its forward movement (counter-recoil), the extractor lug rides below the extractor switch, forcing the extractor assembly farther down until the round is in the center of the T-slot of the bolt.

b. The round, still gripped by the extractor, ejects the empty case from the T-slot. The last empty case of an ammunition belt is pushed out by the ejector.

8. Cocking. The firing pin is withdrawn into the cocked position.

a. When the recoiling groups are fully forward, the top of the cocking lever rests on the rear half of the V-slot in the top plate bracket. As the bolt moves to the rear, the top of the cocking lever is forced forward. The lower end pivots to the rear on the cocking lever pin. The rounded nose of the cocking lever, which fits through the slot in the firing pin extension, forces the extension to the rear, compressing the firing pin spring against the sear stop pin (accelerator stop). As the firing pin extension is pressed to the rear, the hooked notch of the extension rides over the sear notch, forcing the sear down. The sear spring forces the sear back up after the hooked notch of the firing pin extension has entered the sear notch.

b. The pressure of the sear and firing pin springs holds the two notches locked together. There is a slight over-travel of the firing pin extension in its movement to the rear to ensure proper engagement with the sear. As the bolt starts forward, the over-travel is taken up and completed when the cocking lever enters the V-slot of the top plate bracket, and is cammed toward the rear; pressure on the cocking lever is relieved as the bolt starts forward.

HEAD SPACE AND TIMING

DANGER

Clear the gun of ammunition before setting headspace.
Headspace is the distance between the face of the bolt and the base of the cartridge case, fully seated in the chamber. Timing is the adjustment of the gun so that firing takes place when the recoiling parts are in the correct position for firing. Because the cartridge is held by the T-slot of the bolt, headspace with the machine gun is measured as the distance between the rear of the barrel and the face of the bolt. This occurs when the recoiling parts are forward and there is positive contact between the breech lock recess in the bolt and the lock in the barrel extensions. Direct support personnel should make calibration checks of the gage at least annually.

WARNING

Firing a weapon that has improperly set headspace and timing could result in damage to the machine gun or injury to the gunner. Damage may also occur in the trunnion block, base of the barrel, or face of the bolt. This warning applies whether the gun is firing service ammunition or M1E1 blanks. (The weapon has improper [early] timing when two rounds are fired and then firing stops.)

1. Gage. The headspace and timing gage (NSN 4933-00-535-1217, PN 5351217) consists of a headspace gage and two timing gages. These gages provide an accurate means of checking the adjustment of headspace and timing. Ensure the Go/No-Go gage does not have any broken, bent, rusted or pitted areas, or other forms of mutilation that could affect dimensional tolerances.

NOTE: The headspace and timing gage should be kept with the gun at all times.

2. Headspace. Check and set headspace before firing, after assembling the gun, and after replacing the barrel or receiver group. Use the following procedures to set headspace.

a. Raise the cover all the way up. Using the retracting slide handle, retract the bolt until the barrel-locking-spring lug is centered in the 3/8-inch hole on the right side of the receiver.

b. With the bolt retracted, screw the barrel to the right fully into the barrel extension; then unscrew the barrel to the left two clicks. Allow the bolt to go forward. Try turning the barrel in either direction; the barrel should not rotate in either direction. If the barrel rotates, check the barrel notches and the barrel-locking spring for damage.

WARNING

When resetting the headspace and timing of a gun that has been fired, use an asbestos mitt to avoid burns.
c. Charge the weapon and allow the bolt to go forward. (Do not slam).

d. Retract the bolt until the barrel extension begins to separate (but not more than 1/16 inch) from the trunnion block. (DO NOT INSERT ANY OBJECT BETWEEN THE BARREL EXTENSION AND TRUNNION BLOCK.) Hold in this position until gage check is complete.

e. Raise the cartridge extractor. Push in on the alignment guide to insert the gage, applying slight pressure on the gage. Insert the go end of the gage in the T-slot between the face of the bolt and the rear of the barrel all the way up to the ring. If the go end of the headspace gage enters down to the ring, insert the No-Go end of the headspace gage. If the No-Go end does not enter the T-slot, it means the headspace is set. If the No-Go end enters the T-slot or the go end does not enter, retract the bolt to align the barrel locking spring lug with 3/8’ hole in the right side of the receiver.

f. Screw the barrel in (to the right) one click at a time if the No-Go end enters the slot or one click out (to the left) at a time if the go end does not enter. Recheck after each click starting with step 4 above.
CAUTION

Do not unscrew the barrel more than seven clicks. If the condition occurs, turn in the machine gun for the next echelon inspection.

g. Repeat until the go end can enter the T-slot and No-Go end will not enter the T-slot.

3. Timing. Timing is the adjustment of the weapon so that firing takes place when the recoiling parts are between .020- and .110-inch out of the battery to prevent contact between the front end of the barrel extension and the trunnion block. Use the following procedures to set timing.

WARNING

Make sure the gun is clear of ammunition before beginning.

a. Check the headspace first as previously described. The barrel must be installed.

b. Raise the cover all the way up. (Do not hold the barrel while charging the weapon.) Pull the bolt to the rear with the retracting slide handle and then ease the bolt fully forward to cock the machine gun.

c. Grasp the retracting slide handle and retract the bolt just enough (1/16 inch) to insert the fire gage with the beveled edge against the barrel notches.

WARNING

Never charge the gun with the backplate off. Do not stand directly behind the gun while removing the backplate.

NOTE: The gun must be in single-shot mode before removing the backplate.

d. Remove the backplate by pulling the plate latch lock straight back while lifting up on the backplate latch. Raise the backplate assembly straight up and remove it from the receiver.

e. Turn the timing adjustment nut all the way down to the left, but not completely off the timing stud.

f. Reinstall the backplate and attempt to fire by pressing down on the butterfly trigger; the gun should not fire (firing pin is not released).

g. Repeat these procedures until the gun fires and the firing pin releases.

h. After the gun fires, remove the backplate and turn the adjusting nut to the right two clicks. Reinstall the backplate. Retract the bolt just enough (1/16 inch) to remove the fire gage, charge the weapon, and allow the bolt to go forward. Do not slam.

i. Retract the bolt just enough (1/16 inch) to insert the No-Fire gage with the beveled edge against the barrel notches. Attempt to fire the machine gun by pressing down on the butterfly trigger; the machine gun should not fire.

j. Retract the bolt just enough to remove the No-Fire gage and insert the fire gage with the beveled edge against the barrel notches. Attempt to fire by pressing down on the butterfly trigger; the machine gun should fire. Retract the bolt just enough to remove the fire gage. Timing adjustment is complete.

WARNING

Never cock the gun with the backplate off.

k. Try to fire the machine gun by pushing up on the rear of the trigger lever. The gun should not fire.

l. Screw the timing adjustment nut up (to the right) one click at a time. Push up on the trigger lever after each click. Keep doing this until the gun fires.

m. Turn the timing adjustment nut no more than two more clicks up (to the right).

n. Remove the gauge, replace the backplate, and pull the bolt to the rear to cock the machine gun. Ease the bolt forward with the charging handle. Do not allow the bolt to slam forward.

o. Recheck the timing with the fire/no-fire gauge twice after the backplate is installed to ensure that the setting is correct.

4. Field-Expedient Method. When a “go/no-go” gauge is not available, the headspace and timing can still be set using a field-expedient method. However, this method should be used only in combat.

a. To set headspace—

· Raise the cover and retract the bolt in the normal manner until the barrel-locking spring lug is centered in the 3/8-inch hole on the right side of the receiver.

· Hold the bolt in this position and screw the barrel fully into the barrel extension; then unscrew the barrel two clicks or notches.

b. To set timing—

· Use a dog tag or a dime as a fire gauge.

· Use a nickel and a dime or four dog tags as a no-fire gauge.

· Set the timing using the normal procedure.

c. To check for correct settings—

· Attempt to fire the weapon. If it fires sluggishly, clear the weapon then unscrew the barrel one more notch.

· Recheck the rate of fire. Repeat the procedures in paragraph (1); however, do not exceed more than two additional clicks.

· Do not unscrew the barrel more than one notch between test firings.

CLEARING
To clear the machine gun,-

1. The gunner must first ensure that the weapon is in the singleshot mode.
2. The cover is then lifted and feedway is swept for ammunition.

3. The bolt is then locked to the rear 

4. The chamber and T-slot are examined to ensure that they are not holding rounds.

NOTE: In darkness, this must be done by feeling the areas.

5. The gun is now clear.
LOADING
Soldiers and Leaders must ensure that the weapon functions correctly and that proper headspace and timing have been set before loading and selecting the firing mode.

NOTE: When firing blanks, ensure that the correct front cartridge stop is installed.

1. There are two ways to load ammunition—with the machine gun cover open and with the machine gun cover closed.

a. Machine Gun Cover Open. Ensure that the bolt is forward before loading.

i. Open the machine gun cover and insert the double loop end of the ammunition link in the feedway until the first cartridge is held by the belt-holding pawls.
WARNING

Do not close the cover with the bolt to the rear. Damage may occur when the bolt goes forward.

ii. Close the cover.

iii. With the palm up, grasp the retracting slide handle with the right hand and sharply pull all the way to the rear. This action retracts the bolt to the rear. Release the handle.

NOTE: If the machine gun is set for single-shot fire, the bolt will remain in the rear position and the gunner has to push the retracting handle forward before releasing the bolt latch release. If the machine gun is set for automatic fire, the retracting slide handle will go forward with the bolt when released.

iv. The gun is now half-loaded. A round is not in the chamber.

v. Pull the retracting handle to the rear for a second time to fully load the gun. A round is now in the chamber and the gun is ready to fire.

vi. Press the trigger to fire the gun.

b. Machine Gun Cover Closed. Ensure that the bolt is forward and the cover is closed.

i. Insert the double-loop end of the ammunition belt into the feedway until the first round is engaged by the belt-holding pawl.
ii. With the palm up, grasp the retracting slide handle with the right hand and sharply pull all the way to the rear. This action retracts the bolt to the rear. Release the handle.

NOTE: If the machine gun is set for single-shot fire, the bolt will remain in the rear position and the gunner has to push the retracting handle forward before releasing the bolt latch release. If the machine gun is set for automatic fire, the retracting slide handle will go forward with the bolt when released.

iii. The gun is now half-loaded. A round is not in the chamber.

iv. Pull the retracting handle to the rear for a second time to fully load the gun. A round is now in the chamber and the gun is ready to fire.

v. Press the trigger to fire the gun.
WARNING

Do not force rounds into the feedway beyond the belt-holding pawl. Pushing the rounds too far places side pressure on the cartridge ejector and may cause the ejector and other parts to break off.

2. When loading in either the automatic or single-shot mode, the ammunition is fed into the machine gun in the same manner (machine gun cover open or machine gun cover closed). The figure below shows the correct position of the bolt latch in the single-shot or automatic mode.
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FIRING MODES

a. Single-Shot Mode. When engaging targets at ranges greater than 1,100 meters, using the single-shot mode (firing one round at a time) allows the gunner to deliver well aimed fire on the target. To load in the single-shot mode—

i. Keep the bolt-latch release unlocked in the up position and release it manually for each round.

ii. Pull the retracting slide handle to the rear and lock it in position. Return the retracting slide handle to the forward position and then release the bolt by pressing the bolt latch release. The gun is now half-loaded.

iii. To complete loading, pull the retracting slide handle to the rear and lock it in position. Return the retracting slide handle to the forward position. Press the bolt latch release. When the bolt goes forward for the second time, the gun is loaded.

b. Automatic Mode. To load in the automatic mode—

i. Lock the bolt-latch release down with the bolt- latch release lock.

ii. Pull the retracting slide handle to the rear and release it. The gun is now half-loaded.

iii. To complete loading, pull the retracting slide handle to the rear a second time and release it. When the bolt goes forward for the second time, the gun is loaded.

UNLOADING
To unload the machine gun, the gunner must first ensure that the weapon is in the singleshot mode.

1. Unlock the bolt latch release.
2. Raise the cover.

3. Lift the cartridge extractor and remove the ammunition belt from the feedway.

4. Place cartridge extractor down and close the cover.
WARNING

Round may fall to surface and possibly explode.

5. Pull and lock the bolt to the rear, leaving the retracting slide handle to the rear. Open the cover.
WARNING

Chamber may be hot. Use caution while inspecting T-slot.
6. Visually inspect the chamber and T-slot for rounds (in darkness the gunner must feel the chamber and T-slot to ensure they are clear).

7. Press the bolt latch release and ease the bolt forward with retracting slide handle.

8. Close the cover

9. Press the trigger.

PERFORMANCE PROBLEMS
This chapter discusses the malfunctions, stoppages, immediate actions and remedial actions for the machine gun. All corrective actions must comply with safety procedures.
MALFUNCTIONS

A malfunction is any failure of the gun to function satisfactorily. Examples of malfunctions are as follows:

1. Failure to Function Freely. Sluggish operation is usually due to human failure to eliminate excessive friction caused by dirt, lack of proper lubrication, burred parts, incorrect headspace adjustment, or incorrect timing.

2. Uncontrolled Automatic Fire. Uncontrolled automatic fire (runaway gun) is when fire continues after the trigger or trigger control mechanism is released. If the cause is present before the gun is fired, the gun will start to fire when the recoiling groups move into battery the second time. If the defect occurs during firing, the gun will continue firing when the trigger control mechanism is released. A runaway gun may be caused by—

· A bent trigger lever, forward end of the trigger lever sprung downward.

· Burred beveled contacting surfaces of the trigger lever and sear.

· A jammed or broken sideplate trigger.

3. Use the following procedures to stop the uncontrolled automatic fire:

a. Keep the gun laid on target.

b. Twist the belt, causing the gun to jam.

CAUTION

Do not unlatch the cover.

c. Wait 5 minutes to guard against cook off.

d. Clear the weapon; replace broken, worn, or burred parts. Check the sideplate trigger and trigger control mechanism, when applicable.
STOPPAGES

A stoppage is any interruption in the cycle of operation caused by the faulty action of the gun or ammunition. Stoppages are classified as follows (The table below lists the causes of most stoppages):

1. Failure to Feed—Prevents the round from being properly positioned in the receiver group.

2. Failure to Chamber—Prevents the complete chambering of the round.

3. Failure to Lock.—Prevents the breech lock from correctly entering its recess in the bolt.

4. Failure to Fire—Prevents the ignition of the round.

5. Failure to Unlock— Prevents the breech lock from moving out of its recess in the bolt.

6. Failure to Extract—Prevents the extraction of the expended cartridge from the chamber.

7. Failure to Eject—Prevents the ejection of the expended cartridge from the receiver.

8. Failure to Cock—Prevents the firing pin extension from being engaged with the sear.

	NATURE OF STOPPAGE
	USUAL CAUSES
	OTHER POSSIBLE CAUSES

	Failure to feed
	Defective ammunition belt

Defective feed mechanism

Defective extractor
	Improperly loaded belt

Short round

	Failure to chamber
	Broken part or obstruction in T-slot or chamber

Separated (ruptured) case
	Thick or thin rim, bulged round, protruding primer

	Failure to lock
	Incorrect headspace
	Broken parts

Battered breech lock

Battered breech lock cam

Faulty breech lock cam adjustment

	Failure to fire
	Defective ammunition

Incorrect timing
	Defective parts in firing mechanism

	Failure to unlock
	Broken parts in receiver
	Worn or faulty breech lock cam, or faulty adjustment

	Failure to extract
	Dirty chamber
	Defective cartridge case

	Failure to eject
	Defective ejector
	Burred T-slot

	Failure to cock
	Broken sear

Worn sear notch

Weak sear spring

Worn hooked notch on firing pin extension
	Broken cocking lever


IMMEDIATE ACTION

The first thing to do when a stoppage occurs is to apply immediate action, which is the prompt action taken by the gunner to reduce a stoppage. Immediate action is performed by the gunner; however, every crewmember must be trained to apply immediate action. The following procedures will assist in reducing most stoppages without analyzing their cause in detail.

WARNING

Do not open cover while performing immediate action. Keep the weapon pointed down range.

Never remove the backplate assembly until the chamber has been cleared.

Depending on climate condition, do not leave live rounds laying on top of hot expended brass.

1. On a cool weapon (one that has fired fewer than 200 rounds in 2 minutes), take the following actions.

a. Hold the weapon on target.

b. Wait 10 seconds in case the weapon has a hang fire.

c. Pull the retracting slide handle to the rear. Return the retracting slide handle to its forward position. If the bolt locks to the rear, depress the bolt latch to return the bolt to the forward position.

d. Try to fire. If the weapon fires, you have corrected the stoppage.

e. If the weapon fails to fire, wait 10 seconds, pull the retracting slide handle to the rear, and lock it in the rearward position (engage with bolt latch). Return the retracting slide handle to its forward position.

f. Proceed to remedial actions.

WARNING

The climatic temperature of various global regions will make a difference as to what constitutes a hot gun. A cook-off can occur within 50 rounds when the weapon and ammunition have been exposed for a prolonged period in the sun.

2. On a hot weapon (one that has fired 200 or more rounds in 2 minutes), if the machine gun stops firing, take the following actions within 10 seconds.

a. Hold the weapon on target.

b. Pull the retracting slide handle to the rear.

c. Observe if the round or fired case is ejected, release retracting slide handle, and attempt to fire again.

d. If the weapon fails to fire place the bolt in the forward position and place the weapon in single action mode.

e. Evacuate immediate area for 15 minutes. Wait another 15 minutes before proceeding to next action.

f. If immediate action fails to correct stoppage, apply remedial action after the weapon has cooled sufficiently.
REMEDIAL ACTION
When immediate action does not correct the malfunction, the quickest way to resume firing is to replace the defective part. The following procedures will assist the gunner and crew to apply remedial action.
DANGER

Never open the cover assembly on a hot weapon. An open cover cook-off could damage the weapon and more importantly, could result in serious injury or death.
1. Open the cover assembly and remove ammunition belt and check for faulty ammunition or an obstruction in the barrel assembly and chamber.

2. Pull the retracting slide handle to the rear.

3. If a round is not ejected, lock the bolt to the rear, and if applicable, return retracting slide handle forward.

4. If a round is present in the chamber, with a second man standing to the side of the weapon, insert a cleaning rod into the muzzle end of the machine gun and gently tap the round/case from the chamber.

5. The weapon is now clear.

6. Return the bolt to the forward position.
Removal of a Cartridge from the T-Slot. If the cartridge does not fall out, hold the bolt to the rear and, with the extractor raised, use a screwdriver to push the cartridge out the bottom of the receiver.

Removal of a Ruptured Cartridge. A ruptured (separated) cartridge case may be removed with a cleaning rod or ruptured cartridge extractor. When using the ruptured cartridge extractor, raise the cover and pull the bolt to the rear. Place the extractor in the T-slot of the bolt, the same as for a cartridge, so that it is held in line with the bore by the ejector of the extractor assembly of the gun. With the extractor aligned with the bore and held firmly in the T-slot, let the bolt go forward into the ruptured case; the shoulders will spring out in front of the case. Pull the bolt to the rear and remove the ruptured case and extractor.

MAINTENANCE
1. Disassemble the machine gun.

a. Clear the M2HB machine gun.

b. Remove the barrel assembly.

i. Raise the cover group.

ii. Grasp the retracting slide handle with the right hand, palm up. Pull the bolt to the rear until the barrel locking spring lug aligns with the ⅜-inch hole in the right side plate of the receiver.

iii. Place the smallest loop of a .50 caliber link between the trunnion block and the barrel extension to keep the barrel locking spring lug aligned with the ⅜-inch hole.

iv. Unscrew the barrel from the receiver. Be careful not to damage the threads or barrel locking notches.

v. Remove the .50 caliber link to allow the bolt to go forward slowly. Make sure the bolt group does not slam forward with the barrel removed.

c. Remove the backplate assembly.

i. Ensure the bolt is forward and the bolt latch release is unlocked (in the single shot mode).

ii. Pull the backplate latch lock straight back while lifting up on the backplate latch.

iii. Remove the backplate assembly by lifting straight up.

d. Remove the driving spring rod assembly.

i. Push the rear of the driving rod assembly forward and to the left to free it from the side of the receiver.

WARNING

Never try to charge the machine gun while the backplate is off and the driving spring rod assembly is in place. If the backplate is off and the driving spring assembly is compressed, the retaining pin on the driving spring can slip from its seat in the side plate, which could cause serious injury to anyone behind the machine gun.

ii. Pull the driving spring rod assembly to the rear and out of the receiver.

e. Remove the bolt assembly.

i. Retract the bolt assembly far enough to the rear to align the bolt stud with the bolt stud hole in the right side plate of the receiver.
ii. If you accidentally move the bolt all the way to the rear, the bolt latch will engage in the bolt latch notches in the top of the bolt. If this occurs, raise the bolt latch and push the bolt forward to align the bolt stud with the clearance hole.

iii. Remove the bolt stud.

iv. Remove the bolt assembly by pulling it from the rear of the receiver.

v. Disassemble the bolt.

1. Rotate the cartridge extractor upward and remove it from the left side of the bolt.

2. Remove the bolt switch by lifting it straight up.

3. Place the cocking lever in its rearmost position. Press down on the sear with a swab holder and release the firing pin spring.

4. Insert a swab holder section in the hole at the rear of the bolt and push out the cocking lever pin and the cocking lever.

5. Use the thin end of the cocking lever to rotate the accelerator stop lock to the center of the bolt, then pry up the accelerator stop lock and remove it.

6. Using the thin end of the cocking lever, press the accelerator stop from the bolt, turn the bolt over, and pry the accelerator stop from bottom of bolt.

7. Depress the sear and remove the sear slide, sear, and sear spring.
8. Tip the front end of the bolt upward and remove the firing pin extension assembly.
9. Remove the firing pin from the firing pin extension assembly.

f. Remove the barrel buffer and barrel extension.
i. Insert a pointed instrument (you can use the pointed end of the M4 cleaning rod) in the hole at the lower rear corner of the right side plate. Depress the buffer body lock and, at the same time, place one hand inside the receiver and push the barrel extension and buffer assemblies to the rear until the buffer accelerator is near the rear of the receiver body.
WARNING

Maintain thumb pressure on the buffer accelerator while removing the barrel buffer and barrel extension assemblies.
ii. Maintain pressure on the buffer accelerator with your thumb and remove the barrel buffer and barrel extension assemblies from the receiver. Separate them by pushing forward on the accelerator tips.
iii. Disassemble the barrel buffer assembly.

1. Remove the buffer assembly by pushing it out the rear of the body of the barrel buffer.
2. Using a swab holder, drive the accelerator pin assembly from the barrel buffer body group.

3. Remove the buffer accelerator.

iv. Disassemble barrel extension assembly.

1. Using the pointed end of the M4 cleaning rod, remove breech lock pin assembly.
2. Remove breech lock.

g. Disassemble the receiver assembly.

i. Remove the front cartridge stop and rear cartridge stop assembly.
ii. Press down on belt-holding pawl assembly to prevent loss of springs, and remove the belt-holding pawl pin. Remove belt-holding pawl assembly and springs.

iii. Raise the loop of the trigger lever pin and rotate it into a vertical position. Reach inside the receiver, grasp the trigger lever, and remove the trigger pin assembly and trigger lever.
2. Clean the .50 caliber machine gun and components.

a. Barrel assembly.

i. Clean the bore. Screw the bore brush into the cleaning rod, dip the bore brush in RBC, and push the cleaning rod through the chamber end of the barrel. Unscrew the bore brush from the cleaning rod. Repeat the process until clean.

ii. Clean the chamber. Screw the chamber brush into the cleaning rod, dip the chamber brush in RBC, and clean the chamber using a clockwise twisting motion.

iii. Insert a cleaning swab in the cleaning rod and swab out the bore from the chamber end and back. Repeat until a swab comes out clean.

iv. Wipe the outside surfaces of the barrel with carbon removing compound.

v. Remove all traces of RBC before lubricating.

NOTE: Do not submerge the backplate assembly into any fluid.

b. Backplate assembly. Use only clean wiping rags to remove foreign matter from the backplate.

c. Bolt assembly. Clean all parts of the bolt assembly with a cleaning swab saturated with carbon removing compound. Clean the face of the bolt with a cleaning swab soaked in RBC.

d. Clean the barrel buffer assembly, barrel extension assembly, and receiver assembly with a cleaning swab saturated with carbon removing compound. Wipe all parts dry with clean wiping rags.

e. Clean the components.

i. T&E mechanism. Remove foreign matter with a clean dry wiping rag. Use a small arms cleaning brush to clean numbers on the scale.

ii. Clean the M3 tripod, MK64 gun cradle mount, and pintle with a cleaning swab saturated with carbon removing compound. Wipe all parts dry with the clean wiping rags.
f. Ammunition. Remove foreign matter with a clean, dry wiping rag.

3. Inspect for serviceability.

a. Barrel assembly.

i. Check the barrel locking notches for wear.

ii. Check the bore for bulges, missing bands, and large pits.

b. Backplate assembly.

i. Check the guides for burrs and bends.

ii. Check the backplate latch and backplate lock for proper functioning.

iii. Make sure the locking pins are in place.

iv. Check the trigger and bolt latch release for proper functioning.

v. Make sure the handle grips do not move freely and are not cracked.

c. Driving rod assembly.

i. Check for flat spots on the springs.

ii. Make sure the springs operate freely and rod and pin are not bent.

d. Bolt assembly.

i. Check the movement of the cartridge extractor in the bolt: it should raise and lower without binding. Check the movement of the cartridge ejector.

ii. Check the bolt switch, cocking lever pin, cocking lever, accelerator stop lock, accelerator stop, and sear slide for cracks, bends, and burrs.

iii. Inspect the sear for cracks and burrs. Inspect the sear notch for wear, chips, and burrs. Inspect the sear spring for breaks and lack of tension.

iv. Inspect the firing pin for cracks and chipped or sharp tip. The tip should be smooth and well rounded.

v. Check the firing pin extension for cracks, burrs, and free movement in bolt.

vi. Make sure the bolt is free of burrs and cracks and firing pin hole is not visually out of round.

e. Barrel buffer assembly.

i. Inspect the buffer body lock for tension, staking, and retention in barrel buffer body.

ii. Inspect the buffer accelerator for broken claws or chipped tips.

iii. Inspect the accelerator pin assembly for broken or missing spring.

iv. Inspect the buffer spring for cracks or breaks.

v. Inspect the breech lock depressors. They must have slight vertical (up and down) movement but should have no lateral (side to side) movement.

f. Barrel extension assembly.

i. Make sure the barrel extension assembly is not bent and that the bolt guideways are smooth and free of burrs.
ii. Inspect the threads of the barrel extension assembly for damage.

iii. Make sure the barrel locking spring is staked and fully seated in its groove. Also, make sure the locking end of the spring has good tension and the lug is not damaged.

iv. Check the breech block for smooth movement in guideways of barrel extension assembly.

g. Receiver and cover assembly.

i. Inspect the belt-holding pawl brackets for looseness, bends, and cracks.

ii. Inspect the side plates for bends that would affect movement of any internal parts.

iii. Check for cracks and burrs at the backplate grooves.

iv. Check the operation of the rear sight. Make sure the windage and elevation screws function properly, leaf assembly has good spring tension, and sight assembly is secured tightly to receiver.

v. Make sure the bolt stop is present and in good condition.

vi. Make sure the trigger lever moves freely.

vii. Make sure the trigger lever pin locks in place.

viii. Make sure the cotter pin is in place on the extractor switch.

ix. Check the retracting slide assembly for visible damage. Check the retracting slide handles for smooth movement. Make sure the cotter pins are present and in good condition, and the safety wire is in place and properly laced.

h. Inspect components.

i. T&E mechanism.

1. Inspect the handwheels and threads for burrs and rust. Check handwheels for smooth operation.

2. Make sure the traversing slide lock lever has spring action. Make sure the elevating mechanism sleeve fits on the traversing bar and clamps firmly.

3. Check the traversing and elevating scales for legibility.

4. Inspect the quick-release pin and chain for burrs and rust. Check the quick-release pin for presence of spring-loaded balls.

ii. M3 tripod.

1. Check for completeness of the tripod. Make sure all nuts and bolts are tightly secured.

2. Check for visible cracks on legs and tripod head.

3. Check for missing, broken, or inoperative sleeve lock latch.

4. Check the pintle lock assembly. Check surfaces of the pintle, bolt, and nut for burrs and rust. Make sure the cotter pin is present and in good condition.

5. Check the locking action of the front leg clamping assembly.
6. Check that the rear legs lock in the open position. Make sure the sleeve latch notch and right leg slide notch engage completely. Make sure the latch spring has good tension.

7. Check the telescoping, indexing, and locking action of the rear legs and the front leg clamping assembly.

iii. MK64 gun cradle mount.

1. Check for missing or damaged parts.

2. Check for rust, cracks, and burrs.

3. Check the pintle lock assembly. Check surfaces of the pintle, bolt, and nut for burrs and rust. Make sure the cotter pin is present and in good condition.

i. Inspect ammunition. Check for damage or corroded rounds.

4. Lubricate the .50 caliber machine gun.

a. Remove all traces of RBC or carbon removing compound.
CAUTION

Do not mix lubricants on the same weapon. The weapon must be thoroughly cleaned with dry cleaning solvent during change from one lubricant to another.

b. Lubricate the exterior of the backplate with a light coat of oil. Do not lubricate interior of the backplate.

c. Lubricate all other parts with a light coat of LSA or CLP (at temperatures above 0 degrees Fahrenheit) or LAW (at temperatures below 0 degrees Fahrenheit).

5. Assemble the .50 caliber machine gun.

a. Assemble the trigger lever.
i. Place the trigger lever bar in the receiver directly under the timing nut so that the hole in the trigger lever bar is aligned with the mounting hole in the receiver.

ii. Insert the trigger lever pin assembly (loop end vertical) in the assembly hole on the left side of the receiver. Match the key on the trigger lever pin with the keyway in the side plate of the receiver and install the pin completely.

iii. Rotate the trigger pin lever assembly 90 degrees and lock in place. Fold the loop end down.

b. Assemble the receiver group.

i. Determine the direction of feed. (left-hand feed) Place the right-hand rear cartridge stop assembly and front cartridge stop on the belt-holding pawl bracket.

ii. Install belt-holding pawl pin with the hooked end to the rear.

iii. Seat the belt-holding pawl springs in place on the belt-holding pawl bracket.

iv. Place the belt-holding pawl assembly on the springs. Compress the springs and insert the belt-holding pawl pin.

c. Assemble the barrel extension.

i. Install the breech block lock with the beveled edge up and to the front of the barrel extension assembly.

ii. Install the breech lock pin assembly in the barrel extension. Make sure both ends of the breech lock pin assembly are flush with the sides of the barrel extension assembly.

d. Assemble the barrel buffer assembly.

i. Place the buffer accelerator (tips up) into the barrel buffer body, align the mounting holes, and install the buffer pin assembly. Ensure that both ends of the barrel buffer pin assembly are flush with the sides of the barrel buffer body.

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

iii. Hold the barrel buffer assembly with the buffer accelerator up and engage the notch on the shank of the barrel extension assembly with the cross groove in the piston rod of the barrel assembly.

iv. Align the breech lock depressors in the grooves of the barrel extension assembly and push the barrel buffer assembly forward.

v. Install the barrel buffer assembly and the barrel extension assembly in the receiver.

e. Assemble the bolt assembly.

i. Attach the firing pin to the firing pin extension assembly.

ii. Insert the firing pin extension assembly into the bolt with the notch of the firing pin extension assembly down.

iii. Slide the firing pin extension assembly forward so that the tip of the firing pin protrudes from the face of the bolt.

iv. Place the sear spring in the recess on the bolt. Slide the sear down into the vertical grooves at the rear of the bolt with the wedge-shaped lug pointed outward and upward.

v. Compress the sear spring by pressing down on the sear. Install the sear slide from the left side of the bolt in the grooves of the bolt with the "V" notch down.

NOTE: Make sure the pin end of the accelerator is installed behind the firing pin spring, not through a coil.

vi. Insert the pin end of the accelerator stop through the bottom of the bolt.

NOTE: The base end of the accelerator stop should be installed with the long end forward so the beveled edges match.

vii. Turn over the bolt. Place the forked end of the accelerator stop lock on the notched end of the accelerator stop.

viii. Using the wedge-shaped end of the cocking lever, press down on the flat end of the accelerator stop lock, and move the cocking lever into the groove on the left side of the bolt.

ix. Insert the cocking lever, with rounded nose on the lower end of the lever to the rear, into the slot in the top of the bolt.

x. Align the hole in the cocking lever with the holes in the bolt. Insert the cocking lever pin from the left side.

xi. Push the cocking lever forward to charge the firing pin. Return the cocking lever to the rearward position.
WARNING

Do not try to release the firing pin with the cocking lever forward. The cocking lever could spring back forcibly and cause serious injury.
xii. Test the firing pin release. Trip the firing pin by depressing the top of the sear with a section of a swab-holder. If doing so makes a sharp metallic sound, then the firing pin spring is in good condition.

xiii. Place the cocking lever in the forward position. Determine the direction of feed before installing the bolt switch(left-hand feed).

xiv. Place the bolt switch in position so that the feed groove is continuous for the feed direction indicated.

xv. Hold the cartridge extractor in the vertical position and insert the shank end of the cartridge extractor into the left side of the bolt. Make sure the cartridge extractor fits into the bolt as far as possible.

xvi. Rotate the cartridge extractor downward to the full horizontal position. Check that the flange on the bottom of the cartridge extractor has engaged the shoulder on the bolt.

xvii. Ensure that the cocking lever is forward.

xviii. Push the bolt assembly forward into the receiver until the bolt latch engages the notches in the top of the bolt assembly.

xix. If you cannot install the bolt this way, remove the barrel extension and buffer assembly from the receiver. Install the bolt assembly into the barrel extension and buffer assembly and then install them in the receiver.

xx. Raise the bolt latch and push the bolt assembly into the receiver.

xxi. Align the holes in the bolt assembly with the stud assembly hole in the receiver and install the bolt stud in the hole in the bolt assembly. Place the bolt in the forward position.

f. Assemble the driving spring rod assembly.

i. Install the driving spring rod assembly in the upper right corner of the bolt.

ii. Push forward and to the right until the driving spring rod assembly engages in the hole in the side plate of the receiver—not in the groove for the backplate.

g. Install the backplate assembly.

i. Align the backplate assembly with the receiver grooves. Pull the backplate latch lock while lifting up on the backplate latch. Lower the backplate assembly down until engaged in the receiver.

ii. Test for proper locking by pulling up on the backplate assembly.

h. Assemble the barrel assembly.

i. Retract the bolt far enough for the barrel locking spring lug to center in the barrel locking spring hole on the right side of the receiver.

ii. Place the smallest loop of a .50 caliber link between the trunnion block and the barrel extension to keep the barrel locking spring lug aligned with the ⅜-inch hole.

iii. Install and screw the barrel assembly completely into the receiver. Unscrew the barrel assembly two clicks and check the headspace.
FUNCTION CHECK

WARNING

Before performing a task on any weapon, always check to ensure that the weapon is clear.

Perform a function check to make sure the weapon is assembled correctly.

1. Place the weapon in the single-shot mode.

a. Open the cover and pull the retracting slide handle to the rear. The bolt should lock to the rear in the single-shot mode.

b. Hold the retracting slide handle to the rear; depress the bolt latch release and ease the bolt forward.

c. Press the trigger; the weapon should fire.

2. Place the weapon in the automatic-fire mode.

a. Pull the retracting slide handle to the rear and hold. The bolt should not lock to the rear in the automatic-fire mode.

b. Release the pressure on the retracting slide handle and ease the bolt forward.

c. Press the trigger; the weapon should fire.

BASIC MACHINE GUN TARGET
The basic machine gun target (FSN 6920-078-5128) is used for these exercises (figure below). The following explanation of the target, including the size of the aiming pasters and scoring spaces, will aid in zeroing a machine gun and facilitate control during firing exercises.
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The target consists of four sections lettered A, B, C, and D. Each section has four point targets numbered 1, 2, 3, and 4 and two sets of area targets numbered 5 through 6 and 7 through 8. Each space is 4 centimeters wide and 5 centimeters high. The black aiming pasters within some numbered scoring spaces are 1-centimeter squares. Firing at targets 1 through 4 allows the gunner to use the traverse fire technique while targets 5 through 6 and 7 through 8 provide practice in traverse and search techniques.

ZERO PROCEDURES
The concept of zero is simple; it is no more than the method to adjust the sights of the weapon so the point of aim of the sights and the point of impact of the rounds are the same at a given range. A properly zeroed M2 gives the gunner the highest probability of hit for most combat targets with the least adjustment to the point of aim. There are three methods of zeroing/targeting used with the .50 caliber machine gun. a. Setting the zero for the 10-meter range allows the gunner to learn basic traverse and search techniques with the M2 machine gun while using the standard machine gun target. Just like other weapons, the sight on the M2 must also be set at an initial start point.

1. Rear Sight. The rear sight is set at 1,000.

a. Set Elevation. Raise the rear sight by lifting straight up until it snaps into the upright position. Adjust the range scale to 1,000 yards by rotating the elevation screw knob in the necessary direction. (Clockwise moves the scale up; counterclockwise moves the scale down.)

b. Set Windage. Rotate the windage knob until the zero index mark on the base rear sight is aligned with the index mark on the top of the receiver. (Clockwise moves the windage scale to the left; counterclockwise moves it to the right.)

c. Obtain Proper Sight Picture. Obtain the proper sight picture by looking through the zero aperture and centering the front sight blade in it. Once the sight alignment is obtained, place this combination on the center base of the selected target.
2. Three-Round Group. The gunner fires three single rounds loaded individually at the center base of the aiming points on the basic machine gun marksmanship target. He fires the three rounds without making any adjustments to the sights. The shot group must be in a 4-centimeter circle or smaller to establish the center of the group in relation to the center base of the aiming paster.

3. Grid Square Overlay. For a more accurate adjustment, the gunner moves downrange and places the grid square overlay over pasters 1 and 2. He ensures that he aligns the overlay with the pasters and squares.

a. The gunner counts the number of squares it will take to move the shot group to the aiming paster.

b. Upon completion, he returns to the firing line to make corrections to the weapon. The figure below illustrates a zero group size on which adjustments can be made and a group that is too loose for adjustments. If a group is too loose, the gunner checks his position and group.
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NOTE: Large shot groups are usually caused by incorrect position and grip. Incorrect sight alignment, sight picture, or zero usually causes small shot groups outside of the scoring space.

c. If the center of the group is to the left or right of the black aiming paster, the gunner must correct for windage.

d. If the center of the shot group is above or below of the black aiming paster, the gunner must correct for elevation.

4. Confirmation. The gunner fires another three-shot group (loaded singly) after making his corrections for windage and elevation. If the center of the group is still off the aiming point, he adjusts further until the group is centered on the point of aim.

5. Recording of Zero. There is no reason to record the 10-meter zero, because it applies only to firing at the 10-meter basic machine gun target.

10-METER PRACTICE FIRING

The purpose of 10-meter firing is to develop skills in the delivery of accurate initial bursts on target and the proper manipulation of the T&E mechanism. When conducted properly, it trains gunners in the basic skills of zeroing, controlling the burst, traversing, and traversing and searching techniques. This paragraph discusses firing the 10-meter exercise on the multipurpose transition range; however, it is conducted the same on a basic 10-meter range except that the groups will be broken down to fit the firing lanes. The course is designed to fire the tripod-mounted M2. The basic machine gun target is used for all 10-meter firing and it allows four gunners to use it for practice. The 10-meter exercise is intended to be for practice only and does not have any qualification tasks. The table below provides an outline of the four tasks in the 10-meter practice.
	10-METER PRACTICE FIRE
Prone or Fighting Position

	TASK
	TIME
	ROUNDS
	TARGET
	TYPE FIRE

	
	
	QTY
	TYPE
	
	

	1
	No limit
	12
	Ball
	Pasters A1 and A2
	12 single rounds (zero)

	2
	No limit
	14
	Ball
	Pasters A3 and A4
	Controlled bursts, 5 to 7 round bursts

	3
	No limit
	35
	Ball
	Pasters A5 through A6
	Search and traverse, 5 to 7 round bursts

	4
	No limit
	56
	Ball
	Pasters A7 through A8
	Traverse and search, 5 to 7 round bursts

	NOTE: The gunner fires pasters in section A and the assistant gunner fires pasters in section B.


1. Tasks. There are four tasks in the 10-meter practice fire.

a. Task 1—Zero. The gunner fires single shots to determine his weapon’s zero for 10 meters. This task reinforces the dry-fire experience and allows the gunner to practice loading, while providing an accurate and tight shot group.

b. Task 2—Point Targets, Controlled-Burst Fire. Using point targets, the gunner fires bursts of five to seven rounds. This task exposes the gunner to automatic fire and the action of the weapon and at the same time introduces trigger control.

c. Task 3— Search and Traverse Fire. This task requires the gunner to make body position changes or manipulate the T&E mechanism to engage area targets in depth, to use controlled-burst firing, and to use a series of aiming points to disburse fire across the target.

d. Task 4—Traverse and Search Fire. This task requires the gunner to make position changes or manipulate the T&E mechanism to engage linear targets with depth, to use controlled-burst firing, and to use a series of aiming points to disburse fire across the target.

2. Assistant Gunner Practice. After the gunner has completed firing, the gunner and the assistant gunner exchange positions and the assistant gunner fires the 10-meter practice and qualification. He fires the same tasks as the gunner but at the pasters on section B.

FIELD ZEROING PROCEDURES

Field zeroing is another method of obtaining a zero. When preparing to field zero, make sure the M2 is mounted securely on the M3 tripod, make sure the T&E mechanism is working properly, and finally, know the distance to your zero target. The only difference in initial sight setting for field zero is range setting on the scale. The gunner must also remember that the range scale on the M2 is indicated in yards. Therefore, in order to get as close to the target as possible, you may have to convert the meters to the target into yards so you can set the range on the rear sight. Conversion of meters to yards is accomplished by multiplying the number of meters by 1.094. For example, 600 meters x 1.094 = 656.4 yards; the gunner would set his range scale at 650 yards.

To bring accurate fire onto the target at night or during limited visibility, night optics must be zeroed to the weapon, which requires the optic to be properly mounted and boresighted. The zero can then be confirmed by firing at a target at engagement ranges. Boresighting allows the gunner to more quickly zero his gun by getting the first rounds to hit the targets.

TRANSITION FIRE

FIRING TABLE I, DAY PRACTICE (MOUNTED OR DISMOUNTED, PRONE OR FIGHTING POSITION)

Day firing of the M2 machine gun teaches the gunner techniques of fire that he will use in combat situations. Within this training, the gunner is required to apply all the fundamentals of gunnery learned in preparatory gunnery training and 10-meter firing. Day practice consists of eight engagements: engagement one is the field zero of the machine gun, and the other engagements are a series of timed target exposures. The gunner can fire up to two five- to seven-round bursts at each target. Instructors should encourage gunners to perform immediate action if a stoppage occurs during fire. This procedure may be modified if local policies require the gunners to notify the range personnel first.

Objectives. The objectives of day fire are to—

• Field zero the M2 machine gun.

• Engage targets with the tripod- or vehicle-mounted machine gun.

• Use range estimation to determine the distance to targets.

• Apply the method of adjusted point of aim.

• Familiarize the gunner with engagements in an NBC environment.
	FIRING TABLE I, DAY PRACTICE

Mounted or Dismounted, Prone or Fighting Position

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	14
	4:1 mix
	Single E
	500 meters
	Fixed, 5 to 7 round bursts (field zero)

	2
	1.5 minutes
	14
	4:1 mix
	Double E
	1,100 meters
	Fixed, 5 to 7 round bursts

	3
	1.5 minutes
	14
	4:1 mix
	Double E
	1,500 meters
	Fixed, 5 to 7 round bursts

	4
	1.5 minutes
	14
	4:1 mix
	Double E
	600 meters
	Fixed, 5 to 7 round bursts

	5
	1.5 minutes
	14
	4:1 mix
	Double E
	800 meters
	Fixed, NBC, 5 to 7 round bursts

	6
	1.5 minutes
	14
	4:1 mix
	Single E
	400 meters
	Fixed, NBC, 5 to 7 round bursts

	7
	2.5 minutes
	28
	4:1 mix
	Double E
Double E
	1,100 meters
600 meters
	Fixed, 5 to 7 round bursts

	8
	2.5 minutes
	28
	4:1 mix
	Double E
Double E
	800 meters
1,500 meters
	Fixed, 5 to 7 round bursts


Scoring. Even though Firing Table I is practice, it is scored to provide feedback to the gunner. Use DA Form 7448-R to record the scores. This form is available at the Army’s electronic forms web site (http://www.army.mil/usapa/eforms/).

NOTE: After both gunners have fired for practice, they will then be assigned new lanes and issued more ammunition for record firing. If possible, the gunner should keep the same weapon he used for practice fire. If the gunner is unable to meet standard, he is removed from the firing line, given remedial training, and re-fired.
FIRING TABLE II, DAY QUALIFICATION (MOUNTED OR DISMOUNTED, PRONE OR FIGHTING POSITION)

Day qualification is conducted and fired the same as the day practice.
	FIRING TABLE II, DAYQUALIFICATION 

Mounted or Dismounted, Prone or Fighting Position

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	14
	4:1 mix
	Single E
	500 meters
	Fixed, 5 to 7 round bursts (field zero)

	2
	1 minutes
	14
	4:1 mix
	Double E
	1,100 meters
	Fixed, 5 to 7 round bursts

	3
	1 minutes
	14
	4:1 mix
	Double E
	1,500 meters
	Fixed, 5 to 7 round bursts

	4
	1 minutes
	14
	4:1 mix
	Double E
	600 meters
	Fixed, 5 to 7 round bursts

	5
	1 minutes
	14
	4:1 mix
	Double E
	800 meters
	Fixed, NBC, 5 to 7 round bursts

	6
	1 minutes
	14
	4:1 mix
	Single E
	400 meters
	Fixed, NBC, 5 to 7 round bursts

	7
	2 minutes
	28
	4:1 mix
	Double E

Double E
	1,100 meters

600 meters
	Fixed, 5 to 7 round bursts

	8
	2 minutes
	28
	4:1 mix
	Double E

Double E
	800 meters

1,500 meters
	Fixed, 5 to 7 round bursts


Scoring. The maximum possible score is nine target hits (GOs) and the minimum qualifying score is six target hits (GOs). The gunner must qualify in both the day and the night qualification tables to receive an overall qualification. Use DA Form 7449-R (M2 Caliber .50 Heavy Barrel Machine Gun Firing Table II, Day Qualification Scorecard (Mounted or Dismounted, Prone or Fighting Position)) to record the scores. A blank copy of the form can be found at the back of this manual; this form is available at the Army’s electronic forms web site (http://www.army.mil/usapa/eforms/).
FIRING TABLE III, NIGHT PRACTICE (MOUNTED OR DISMOUNTED, PRONE OR FIGHTING POSITION)

Night or limited visibility firing requires the Soldier to apply the fundamentals of gunner marksmanship while using nightsights. This training instills confidence in the machine gunner. Each Soldier learns how to engage targets using a nightsight, and how to fire in NBC conditions. He learns to mount the sight and boresight the weapon at 10 meters (IAW Appendix G). Finally, he learns to detect and engage a series of targets at various ranges with the vision device. Night firing exercises can be conducted during daylight with the AN/TVS-5 when the daylight cover is used. Firing Table III provides an outline of the eight engagements.
	FIRING TABLE III, NIGHT PRACTICE

Mounted or Dismounted, Prone or Fighting Position

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	14
	4:1 mix
	Single E
	500 meters
	Fixed, 5 to 7 round bursts (field zero)

	2
	1.5 minutes
	14
	4:1 mix
	Double E
	1,100 meters
	Fixed, 5 to 7 round bursts

	3
	1.5 minutes
	14
	4:1 mix
	Double E
	1,500 meters
	Fixed, 5 to 7 round bursts

	4
	1.5 minutes
	14
	4:1 mix
	Double E
	800 meters
	Fixed, 5 to 7 round bursts

	5
	1.5 minutes
	14
	4:1 mix
	Double E
	600 meters
	Fixed, NBC, 5 to 7 round bursts

	6
	1.5 minutes
	14
	4:1 mix
	Single E
	400 meters
	Fixed, NBC, 5 to 7 round bursts

	7
	2.5 minutes
	28
	4:1 mix
	Double E

Double E
	1,100 meters

600 meters
	Fixed, 5 to 7 round bursts

	8
	2.5 minutes
	28
	4:1 mix
	Double E

Double E
	800 meters

1,500 meters
	Fixed, 5 to 7 round bursts


Scoring. Even though Firing Table III is practice, it is scored to provide feedback to the gunner. Use DA Form 7450-R, (M2 Caliber .50 Heavy Barrel Machine Gun Firing Table III(A), Night Practice Scorecards (Mounted or Dismounted, Prone or Fighting Position)) to record the scores. A blank copy of the form can be found at the back of this manual; This form is available at the Army’s electronic forms web site (http://www.army.mil/usapa/eforms/).

NOTE: After both gunners have fired for practice, they will be assigned new lanes and issued more ammunition for record firing. The gunner should keep the same weapon he used for practice fire. If the gunner is unable to meet standard, he is removed from the firing line, given remedial training, and re-fired.
FIRING TABLE IV, NIGHT QUALIFICATION (MOUNTED OR DISMOUNTED, PRONE OR FIGHTING POSITION)

Night qualification is conducted and fired the same as the night practice.

	FIRING TABLE IV, NIGHT QUALIFICATION

Mounted or Dismounted, Prone or Fighting Position

	TASK
	TIME
	ROUNDS
	TARGET
	RANGE
	TYPE FIRE

	
	
	QTY
	TYPE
	
	
	

	1
	No limit
	14
	4:1 mix
	Single E
	500 meters
	Fixed, 5 to 7 round bursts (field zero)

	2
	1 minutes
	14
	4:1 mix
	Double E
	1,100 meters
	Fixed, 5 to 7 round bursts

	3
	1 minutes
	14
	4:1 mix
	Double E
	1,500 meters
	Fixed, 5 to 7 round bursts

	4
	1 minutes
	14
	4:1 mix
	Double E
	800 meters
	Fixed, 5 to 7 round bursts

	5
	1 minutes
	14
	4:1 mix
	Double E
	600 meters
	Fixed, NBC, 5 to 7 round bursts

	6
	1 minutes
	14
	4:1 mix
	Single E
	400 meters
	Fixed, NBC, 5 to 7 round bursts

	7
	2 minutes
	28
	4:1 mix
	Double E

Double E
	1,100 meters

600 meters
	Fixed, 5 to 7 round bursts

	8
	2 minutes
	28
	4:1 mix
	Double E

Double E
	800 meters

1,500 meters
	Fixed, 5 to 7 round bursts


Scoring. The maximum possible score is nine target hits (GOs) and the minimum qualifying score is six target hits (GOs). The gunner must qualify in both the day and the night qualification to receive an overall qualification. Use DA Form 7451-R, (M2 Caliber .50 Heavy Barrel Machine Gun Firing Table IV(A), Night Qualification Scorecards (Mounted or Dismounted, Prone or Fighting Position)) to record the scores. A blank copy of the form can be found at the back of this manual; this form is available at the Army’s electronic forms web site (http://www.army.mil/usapa/eforms/).
QUALIFICATION STANDARD

The day and night qualification tables (Firing Tables II and IV) are scored separately. Overall M2 qualification is determined by two criteria: the gunner must qualify on both the day and the night firing tables; and the rating is based on the cumulative score. The maximum possible points to qualify are 18 and the minimum is 12. A gunner is unqualified if he fails to receive six or more GOs, or target hits, on either the day or night qualification. The overall ratings are scored as follows:
RATINGS:
Expert 

17 to 18

Sharpshooter 
16 to 15

Marksman 
12 to 14

Unqualified 
11 or fewer

NOTE: Use the back of DA Form 7451-R to record the overall score for Firing Tables II and IV.
CLASSES OF FIRE
Machine gun fire is classified with respect to the ground, the target, and the gun.

RESPECT TO THE GROUND. The classes of fire with respect to the ground are plunging fire and grazing fire.

Plunging Fire.

With plunging fire, the angle of fall of the rounds (with reference to the slope of the ground) is such that the danger space is confined to the beaten zone, and the length of the beaten zone is materially shortened. Plunging fire is obtained when firing from high ground to low ground, when firing from low ground to high ground, and when firing at long ranges.

Grazing Fire.

With grazing fire, the center of the cone of fire does not rise more than 1 meter above the ground. When firing over level or uniformly sloping terrain, the maximum extent of grazing fire obtainable is about 700 meters.

[image: image27.emf]
RESPECT TO THE TARGET. Classes of fire with respect to the target include frontal, flanking, oblique, and enfilade.

Frontal.

In frontal fire, the long axis of the beaten zone is at a right angle to the long axis of the target.

Flanking.

Flanking fire is delivered against the flank of a target.

Oblique.

In oblique fire, the long axis of the beaten zone is at an angle (but not a right angle) to the long axis of the target.

Enfilade.

With enfilade fire, the long axis of the beaten zone coincides or nearly coincides with the long axis of the target. This class of fire is either frontal or flanking. It is the most desirable class of fire with respect to the target because it makes maximum use of the beaten zone.

NOTE: The beaten zone is the elliptical pattern formed on the ground or target by the striking rounds. The length of the beaten zone changes when the range to the target changes or when the machine gun is fired on different types of terrain. Shorter ranges and downward slopes produce lengthen beaten zones, and vice versa.
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RESPECT TO THE GUN. Classes of fire with respect to the gun include fixed, traversing, searching, traversing and searching, swinging, and free gun.

Fixed Fire.

Fixed fire is delivered on a point target with little or no manipulation needed. After the initial burst, the gunners will follow any change or movement of the target without command.

Traversing Fire.

Traversing fire is distributed against a wide target requiring successive changes in the direction of the gun. When engaging a wide target requiring traversing fire, the gunner should select successive aiming points throughout the target area. These aiming points should be close enough together to ensure adequate target coverage; however, they need not be so close as to be wasteful of ammunition by concentrating a heavy volume of fire in a small area. Two clicks on the traversing handwheel after each burst ensure coverage (2 clicks = 2 mils = constant width of beaten zone).

Searching Fire.

Searching fire is delivered against a deep target or a target that has depth, requiring changes in elevation of the gun. The amount of elevation change depends upon the range and the slope of the ground.

Traversing and Searching Fire.
Traversing and searching fire is delivered both in width and depth by changes in direction and elevation. It is employed against a target whose long axis is oblique to the direction of the fire.

Swinging Traverse.

Swinging traverse fire is employed against targets that require major changes in direction but little or no change in elevation. Targets may be dense, wide, in close formations moving slowly toward or away from the gun, or vehicles or mounted troops moving across the front. The traversing slide lock lever is loosened enough to permit the gunner to swing the gun laterally.

Free Gun.

Free gun fire is delivered against moving targets that must be rapidly engaged with fast changes in both direction and elevation. Examples are aerial targets, vehicles, mounted troops, or infantry in relatively close formations moving rapidly toward or away from the gun position. To fire free gun on the M3 tripod mount, remove the T&E mechanism from the receiver and traversing bar and put it down. When firing swinging traverse and free gun, the weapon is normally fired at the cyclic rate of fire, which is in excess of 450 rounds per minute. Free gun fire consumes a lot of ammunition, and does not have a beaten zone because each round seeks its own area of impact.
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VEHICLE ENGAGEMENT TECHNIQUES
ENGAGEMENT TECHNIQUES. Engagement techniques include point- and area-target engagement techniques.

Point target engagement technique.

Targets such as jeeps, trucks, RPG teams, troops, and ATGMs may be engaged from either a moving or stationary vehicle. For personnel consolidated in a small area (1 to 10 meters), the point-target engagement technique is used.

1. To engage a point target, the gunner indexes the range, conducts a precise lay on the target, and fires an initial burst of 10 to 15 rounds (see figure below). An initial burst should hit as much of the target as possible. The gunner fires additional bursts until the target is destroyed and the vehicle commander commands “CEASE FIRE.”

2. If the initial burst is short or over the target, the gunner adjusts the tracers onto the target. Once on target, the gunner continues to fire bursts until he is commanded to “CEASE FIRE.”
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Area target engagement technique.

The area-target engagement technique is used against personnel dispersed over a large area (over 10 meters) (see figure below). Area targets can be engaged from a moving or stationary vehicle.

1. To engage an area target, the gunner should cover the length and width of the target area, achieving approximately 75-percent coverage of the area. The Z-pattern, an effective method for area target engagement, should be executed when the gunner lays the reticle on center mass of the target area and commences firing with an initial burst. Once the range to the target has been confirmed, a second burst is fired horizontally across the front of the target area. The third burst is fired diagonally across the target area. The fourth burst is fired horizontally across the rear of the target area. Upon suppression, the commander will command “CEASE FIRE.”

NOTE: During the entire firing sequence, the gunner should be firing 10- to 15-round bursts.
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2. Movement of the turret and vehicle carries the burst through the target when a narrow frontal area target is presented. Round dispersion also helps cover the target width. From a stationary vehicle, the gunner must traverse the turret to form the suppression pattern.
Other methods that can be used are the searching, traversing, and suppressing techniques.

The method of engagement chosen (searching, traversing, or suppressing) depends on the terrain, target presentation, type of target, and tactical situation. To be effective, fire must be distributed over an entire target. Improper distribution results in gaps between beaten zones and allows some of the enemy to escape or use guns without effective opposition.

1. Searching Method. The searching method of engagement is used to engage targets arrayed in depth. The gunner moves the beaten area through the target area by increasing and decreasing the range. The searching method is used to engage area targets moving toward or away from the firer.

2. Traversing Method. The traversing method of engagement is used to engage area targets along their front or length. The gunner moves the beaten area across the length of the target. The traversing method is also used to engage area targets moving across the sector of fire.

3. Suppressing Method. The suppressing method of engagement is preferred for dismounted troops. Use both the searching and traversing engagement techniques to cover large or dispersed area targets. This method should cover the length and width of the target area, achieving approximately 75-percent coverage of the area.

SPECIAL USES OF MACHINE GUN FIRE. The machine gun can also be used for other purposes: reconnaissance by fire, firing through concealment, and incendiary fire.

1. Reconnaissance by fire. Reconnaissance by fire is used to cause a hidden enemy to react. The gunner fires a single burst while constantly observing for possible enemy movement or return fire.

2. Firing through concealment. The machine gun can be used to penetrate most concealment used by infantry rifle personnel (such as, trees, hasty barricades, or lightly constructed buildings). Treat such concealment as a point target.

3. Incendiary fire. Machine gun tracer ammunition, particularly armor-piercing incendiary tracer, can set fire to any readily combustible material, such as dry grass, grain, dried brush, or wood. Fire denies a particular area to the enemy, and smoke from a burning field can be used to screen movements.

FIRE COMMANDS

Fire commands are the language of gunnery. When any language is incorrectly used, confusion and misunderstanding result. All direct-fire engagements begin with a fire command. Fire commands alert the crew to initiate actions. Subsequent fire commands direct the fires of the selected weapon and sustain and control the engagement until the target is destroyed or termination is directed. All variations are derived from the basic seven fire command elements. Fire commands will vary in form, but must include those elements necessary to alert the crew; select the weapon/ammunition; determine the target description, direction, and range; execute; and terminate.

Note. During the preliminary and intermediate CFV tables, no fire commands will be initiated until target

presentation.

Fire Command Elements

Standard terminology and logical sequence are used to achieve effectiveness and speed of engagement. The following discusses each element of a fire command and gives examples of the elements as they are used in a fire command.

7 ELEMENTS OF A FIRE COMMAND

Alert
Weapon/Ammunition

Description

Direction

Range

Execution

Termination

ALERT

The first element of the fire command alerts the crew of an immediate engagement and who will conduct the engagement. The term “GUNNER” is used for vehicle-mounted weapons and “SQUAD” is used for dismounted elements.

WEAPON/AMMUNITION

The second element informs the crew of the weapon and ammunition that will be used. This portion of the fire command is omitted when only one weapon system is available. Use the following terms to select the various weapons and ammunition:

WEAPON/AMMUNITION 



ANNOUNCED AS

25-mm HEI-T and TP-T




“HE”

25-mm APDS-T, APFSDS-T, and TPDS-T

“SABOT” (pronounced SAY-BO)

M240C Coax





“COAX”

TOW






“MISSILE”

M240B






“MACHINE GUN”

DESCRIPTION

The third element describes the target to the crew. If there are multiple targets, the commander tells the crew which target to engage first. Use the following terms to designate most targets.

TYPE OF TARGET 




ANNOUNCED AS

Tank or tank-like target




“TANK”

Infantry fighting vehicle or armored personnel carrier 
“PC∗”

Unarmored vehicle 




“TRUCK”

Helicopter





“CHOPPER”

Fixed-wing aircraft 




“PLANE,” “JET,” “UAV” (ADA)

Personnel





“TROOPS”

Machine gun





“MACHINE GUN”

Antitank gun or missile




“ANTITANK”

Any other target 




(Use briefest term possible)

*The term “PC” may be used for most light-armor targets, such as self-propelled artillery, self-propelled antiaircraft systems, command and control vehicles, and self-propelled ATGMs.

Note. Combining terms can identify combination targets; for example, a truck-mounted ATGM system is identified as “ANTITANK TRUCK.” The commander may announce “MOVING” as part of the description element.

DIRECTION

The fourth element is given to guide the gunner when the commander cannot lay the weapon for direction or elevation. Use the direction terms to guide the gunner’s aim into the target area: traverse, shift, reference point and deflection, clock, sector, and range card data.

Traverse. The traverse method is used on a CFV when targets are outside the gunner’s field of view and the commander cannot, or chooses not to, lay the gun for direction. The commander announces “TRAVERSE RIGHT” (or LEFT). The gunner traverses rapidly in the direction indicated. As the gunner nears the target, the commander commands “STEADY,” and the gunner slows his traverse. When the gunner is laid on the target, the commander announces “ON.” The gunner stops traversing because the target should be in his field of view. If the target is not in the field of view, the gunner searches the target area until he can identify the target or the commander issues a subsequent direction correction.

Shift. The term “SHIFT” is used when two or more targets are being engaged consecutively. The vehicle commander commands “SHIFT LEFT (or RIGHT), PC.” The gunner immediately shifts to the next target in the subsequent command and engages.

Reference Point and Deflection. The gunner must easily recognize the reference point. The vehicle commander uses his binoculars to measure the deflection from the reference point to the target and announces the necessary shift. For example, the command might be “REFERENCE POINT, BRIDGE, RIGHT, THREE ZERO.” The gunner lays the reticle of the sight, or the weapon itself, on the reference point, estimates 30 mils, traverses right 30 mils, and tries to identify the target.

Clock Method. The clock method is based on which way the vehicle is facing, the front of the vehicle being twelve o’clock (example: “ONE O’CLOCK.”).

Sector Method. The sector method is best used to indicate a direction from the direction of movement or vehicle orientation using the terms CENTER, LEFT, RIGHT, and REAR. Center sector is always the direct front (example: “RIGHT FRONT.”).

Range Card Data. During limited visibility conditions when the commander cannot see the target, he uses range card data to give the gunner the deflection, elevation, and range. The commander uses the deflection from the range card and announces “DEFLECTION.” The gunner lays the turret for direction using the turret azimuth ring and repeats the deflection reading to the commander. The commander then uses the elevation from the range card and announces “ELEVATION.” Using the gun elevation indicator and pointer, the gunner lays the weapon for elevation and repeats the elevation reading to the commander. Then, the commander uses the range setting from the range card and announces “RANGE.” The gunner indexes the range and repeats it to the commander.

RANGE

The fifth element of the fire command tells the crew and gunner what range to set on the weapon site. Machine gun crews should use this element if the gunner cannot accurately determine the range to the target. This element is not used with the TOW. On the CFV, range is announced in 200-meter increments, corresponding to the settings on the range select knob. If the range is an odd number, it is rounded off to the lower 100-meter range. Rounds that fall short of a target are easier to identify. Examples of announced range include:

RANGE





ANNOUNCED AS

800 meters





“EIGHT HUNDRED” or “EIGHT”

1,200 meters





“TWELVE,” or “TWELVE HUNDRED”

3,040 meters 





“THREE THOUSAND” or “THIRTY”

Notes. As long as the crew understands the terminology, any of these examples can be used. On M3A2 ODS and M3A3 vehicles, if the gunner determines the range using ELRF, it is not necessary for the commander to announce the range unless the ELRF reports an error.

EXECUTION

Once the crew responds to the first five elements, the commander reconfirms the target as hostile and gives the execution element. There are three terms used to execute the fire command:

• FIRE. The command “FIRE” tells the gunner to fire the weapon when he has completed his crew duties and has the correct sight picture.

• AT MY COMMAND. If the vehicle commander wishes to delay firing, he announces “AT MY COMMAND.” This term is used when a target must be killed at a specific location, or more than one vehicle must shoot at the same time. Examples are: when a commander’s METT-TC determines that a BMP killed on a bridge will halt an enemy column, or the platoon leader wants to surprise the enemy with cross, depth, or frontal fire. The vehicle commander announces “FIRE” when he wants the engagement to begin.

• FROM MY POSITION (used only on the CFV). The gunner normally engages all main gun targets. If the gunner is unable to identify or engage the desired target, the commander will engage the target. He announces “FROM MY POSITION,” makes the final gun lay, announces “ON THE WAY,” and fires. When the gunner is able to resume his duties, the commander should return control to him. Once the handoff is complete, the commander gives the gunner the command “FIRE.”

• ON THE WAY. When the gunner initiates the fire command and is preparing to fire, he makes the final gun lay, announces “ON THE WAY,” and fires.

TERMINATION

Every engagement must be terminated; the seventh element informs the gunner when to stop firing or shift to another target in a multiple engagement. The vehicle commander announces “CEASE FIRE” to terminate an engagement or “CEASE TRACKING” to terminate a missile engagement.

Fire Command Terms

In addition to the primary seven elements discussed above, other elements of a fire command may include terms used to respond to, add to, repeat, or correct a fire command. The following discusses these other elements.

RESPONSE TERMS

Additional response terms that must be used in fire commands are:

• IDENTIFIED. The gunner uses this term to inform the vehicle commander that he has located the target(s) stated in the fire command. “IDENTIFIED” stated by itself indicates to the vehicle commander that the gunner has confirmed the target is as stated in the description. If not, the gunner will announce “IDENTIFIED,” followed by “FRIENDLY,” “NEUTRAL,” or “UNKNOWN.”

• CANNOT IDENTIFY. This term informs the vehicle commander that the gunner cannot find the target. The vehicle commander must redirect the gunner onto the target, or re-lay the weapon if on the CFV, or engage the target.

• CANNOT ENGAGE. This term informs the vehicle commander that the gunner can identify the target but is unable to conduct the engagement. On the CFV, this term is used to let the commander know that he should attempt to engage.

• ON THE WAY. This term informs all crew members that a weapon is being fired, alerting them to observe the round. The gunner, or whoever is firing, must announce this prior to firing

• DESIGNATE (M3A3 only). This term informs the gunner that the commander will hand a target off to him. This term can be used before or during a fire command.

• TARGET DESTROYED. This term informs the commander that the target has been destroyed. The commander will confirm that all targets have been destroyed before giving the command “CEASE FIRE.” This term is used when the commander is using the designate capability on the CIV.

OTHER COMMON TERMS

The following common terms are used to provide instruction to crew members not directly involved with the engagement or to lessen confusion during the engagement:

• BACKBLAST AREA CLEAR. To ensure that the backblast area is clear prior to giving the execution command, any crew member announces “BACKBLAST AREA CLEAR.”

• MISCELLANEOUS ENGAGEMENT TECHNIQUES. If the vehicle commander wants the gunner to use a specific method of engagement, he announces “TRAVERSE,” “SEARCH,” “Z,” or “Z-PATTERN” prior to the execution command.

• MISCELLANEOUS COMMANDS TO THE DRIVER. Other commands to the driver, used to facilitate vehicle movement before, during, and after an engagement, include:

− “DRIVER MOVE UP.”

− “DRIVER BACK.”

− “DRIVER STOP.”

− “DRIVER SEEK HULL DOWN.”

− “DRIVER MOVE OUT.”

REPEAT TERMS

When a crew member fails to hear or understand a part of the fire command, he announces the element in question (for example, if the gunner says “AMMO,” the vehicle commander repeats only the element in question).

CORRECTION TERMS

To correct an error in a fire command, the commander commands “CORRECTION” and corrects only the element in error (for example, “GUNNER, HE, TRUCK, ONE SIX HUNDRED, CORRECTION, ONE EIGHT HUNDRED, FIRE.”).

Crew Duties in Response to a Fire Command

The vehicle commander, gunner, and driver have specific crew duties to perform in response to each element of a fire command. Once the vehicle commander has given the fire command, his primary focus must be on retaining control while giving subsequent commands to shift targets, organizing other targets, and planning the vehicle’s next activity. The gunner should take over the engagement and destroy or suppress, as necessary, and observe the sector. If the engagement is fired while on the move, the driver must maintain a steady platform and move as quickly as possible to a covered and concealed position.
CHAPTER VII
MK19 MACHINE GUN
DESCRIPTION AND CHARACTERISTICS
The MK 19 (MOD 3) is an air-cooled, blowback-operated machine gun with five major assemblies. Because it fires from an open bolt, your MK19 MOD 3 will not ‘cook off.’ A disintegrating metallic link belt feeds ammunition through the left side of the weapon. The table below provides MK 19 technical and operational data.

GENERAL DATA
	MK 19 (MOD 3) TECHNICAL DATA

	Weight without feed throat
	77.6 pounds

	Weight with feed throat
	78.0 pounds

	Length
	43.1 inches

	Width
	14.0 inches

	Height
	8.8 inches

	Right-hand twist
	1 turn in 48 inches

	Barrel length
	16.25 inches

	MK 64 (MOD 7) gun cradle:

	Weight
	21.0 pounds

	Length
	17.5 inches

	Height
	9.5 inches

	Tripod (M3) weight:
	44.0 pounds

	Gun and cradle:
	99.0 pounds

	Gun, cradle and tripod:
	143.0 pounds

	OPERATIONAL DATA

	Maximum range
	2,212 meters

	Maximum effective range:

	Point target
	1,500 meters 

	Area targets
	2,212 meters

	Rates of Fire:
	

	Sustained
	40 rounds per minute

	Rapid
	60 rounds per minute

	Cyclic
	325 to 375 rounds per minute


ADDITIONAL DESCRIPTIONS
BARREL

The 40mm grenade barrel screws into the receiver. The chromed bore is rifled to spin the fired round.

WARNING

Do not tighten flash suppressor, it must have minimal movement. Failure to observe this warning can cause a bore obstruction.
FLASH SUPPRESSOR

The threaded end of the flash suppressor screws onto the end of the barrel and is pinned with a spring pin.

TOP COVER

Hinged to the receiver at the forward end by two pins. Locks by a latch assembly attached to the left side of the cover. Located on top of the top cover is the front sight blade.

CHARGER ASSEMBLIES (LH AND RH)

Each assembly consists of a charger housing to which is attached the charger arm with the handle assembly and handle lock. The charger housings are installed on the sides of the receiver.

LEAF-TYPE REAR SIGHT ASSEMBLY (with adjustable range plate).

Is marked in 100-meter intervals from 300 to 1,500 meters. The sight is mounted on a spring dovetail base to the receiver assembly. Before moving the weapon, the gunner folds the sight forward to a horizontal position. The rear sight can be adjusted for range and windage.

a. Range. Different adjustments can be made to the range. Use the rear sight slide release to make major adjustments to the range. Use the elevation wheel to make fine adjustments to the range.

b. Windage. Use the rear sight to adjust for windage. One click equals a 1-mil change. To move the sight to the right, turn the windage screw clockwise. To move the sight to the left, turn the windage screw counterclockwise.

CONTROL GRIP ASSEMBLY

Attached to the backplate weldment on the rear bolt and backplate assembly. Consists of two hand grips and a butterfly trigger located between the two grips.

SAFE/FIRE SWITCH

Activates the safety slide inside the sear assembly. The safety slide blocks the sear from being depressed (as long as the safety is on ‘S’ (SAFE)).

FEED SLIDE ASSEMBLY

Consists of an outer slide, feed pawls, housing, and the internal components of the housing. The shuttle spring is compressed inside the housing and is held in place by three socket head screws to the outer feed slide. Two feed slide pawls protrude from the underside of the feed tray. These move by the action of a flat, leaf-type spring and pin.

FEED THROAT

Allows smooth feed of 40mm ammunition into the MK19.

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS.
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Receiver Assembly. Holds the barrel and other parts of the gun. Ammunition is fed into the left side of the receiver through the feed throat assembly. The MK 19’s barrel will not overheat, even after prolonged firing.

Feed Slide Assembly and Tray. Holds the rounds in the feeder and indexes the ammunition into position for delinking.

Top Cover Assembly. Holds the feed slide assembly and tray. It is opened by a latch (left side) for loading or to clean and inspect feeder area. A blade-type front sight is attached to the top cover assembly.

Sear Assembly. Holds the receiver sear. Trigger action releases the sear and allows the bolt to go forward. The safety is attached to the sear assembly.

Bolt and Backplate Assembly. The bolt fires the round when the sear is depressed by trigger action. The recoil springs drive the bolt forward on the receiver rails. The guide rods hold the springs in position. Trigger and handgrips are located on the backplate assembly.

CYCLE OF OPERATION
The MK 19’s cycle of operation includes six steps: charging, extracting (delinking), cocking, firing, blowback, and automatic feeding. More than one step may be done at the same time.

1. Charging. The charger handles are used to pull the bolt to the rear, aligning the round with the bolt extractors. The rearward movement of the bolt causes the primary drive lever to move to the left, which moves the secondary drive lever to the right. The forked end of the secondary drive lever, which rests on the feed slide pin, moves the feed slide to the right. The feed pawls on the feed slide move the linked rounds over one place in the ammunition-feed area of the receiver. The leading round lines up with the bolt extractor.
2. Extracting (Delinking). When a round is stripped from the belt, it is extracted or “delinked.” This happens, after the MK 19 has been charged once, when the trigger is pressed. The bolt slams forward and the bolt’s extractors snap over the rim of the cartridge case. When the MK 19 is charged again, the extractor pulls the leading round to the rear and separates the male and female links. The curved edge of the vertical cam forces the lead round out of the extractors and into the bolt fingers. With the bolt completely to the rear, the round lines up with the chamber, and is ready to fire. As the original leading round chambers, the next round aligns with the bolt extractors.

3. Cocking. The rearward movement of the bolt causes the cocking lever to retract the firing pin. When the cocking lever hits the rear end of the left receiver rail slot, the cocking lever is forced forward. When the cocking lever retracts the firing pin, the firing pin sear holds the firing pin to the rear.

4. Firing Cycle. The safety switch is on F (FIRE). Pressing the trigger depresses the tip of the receiver sear. The receiver sear disengages the bolt sear, which releases the bolt forward under spring pressure with a round in the bolt fingers. The cocking lever hits the forward end of the left receiver rail slot, forcing the lever to the rear. The bolt sear hits a plate in the bottom of the receiver, which pushes the firing pin sear up to release the firing pin. A combination of the bolt’s inertia and pressure from the firing pin spring drive the firing pin forward. The tip of the firing pin detonates the primer. The round is not completely inside the chamber at the moment the weapon is fired. The cartridge case, held by the bolt fingers, protrudes from the chamber. The explosion forces the projectile down the bore.

5. Blowback and Automatic Feeding Cycle. The gases from the burning powder force the bolt, with a new round in its extractors, to the rear. During this blowback, several things happen at once. First, the curved rail of the vertical cam delinks and forces down the new round on top of the spent case, which forces the spent case out of the bolt fingers and ejects it out the bottom of the gun. Next, the feed slide assembly pulls the rounds to the right in the receiver ammunition feed area, where a new round is ready to pick up (automatic feed). During the bolt’s travel to the rear, the cocking lever is pushed forward, which cocks the firing pin. When the bolt reaches the limit of its rearward travel, the recoil springs are completely compressed. The bolt buffers absorb over-travel, reducing trunnion load (recoil force) at the gun-mount attaching points. The bolt sear will not engage the receiver sear if the trigger is still depressed, and another firing cycle occurs. Release of the trigger causes the bolt sear to engage the receiver sear, which prevents the bolt from going forward, and firing stops.

CLEARING PROCEDURES

The MK 19 is cleared differently in a firing situation than in a nonfiring situation.

1. Firing Situation. In a firing situation, use the following procedures to clear the MK 19:

a. Move the safety switch to S (SAFE).
b. Open the top cover assembly. If all the ammunition has NOT been fired, the bolt is to the rear and a round is on the bolt face. If the bolt is forward, lock it to the rear.
c. Take the ammunition from the feed tray by reaching beneath the feed tray and pressing the primary and secondary positioning pawls. While pressing the position pawls, slide the linked rounds out of the MK 19 through the feed throat.

d. Insert a section of the cleaning rod or bayonet through either side of the receiver rail. Place it on top of the live round or cartridge case, as close to the bolt face as possible, and push down. This action forces the round out of the MK 19.

e. Lower and pull both charger handles to the rear.
f. Inspect the chamber and bolt face to ensure that no live rounds are in the weapon.

g. Place the safety switch on F (FIRE).

h. Maintain rearward pressure on the charging handle, press the trigger and ease the bolt forward.

i. Place the safety switch on S (SAFE).

2. Non-firing Situation. In a non-firing situation, use the following procedures to clear the MK 19:

a. Place the safety switch on S (SAFE).

b. Open the top cover assembly.

c. Lower one or both charger handles.

d. Pull the charger handle slightly to the rear.

e. Allow sufficient space between the face of the bolt and the chamber to see both.

f. Check for live ammunition.
g. Ride the bolt forward.

h. Return the charger handle to its original upright position.
LOADING PROCEDURES

Before loading, the gunner should ensure the MK 19 is on S (SAFE) and the bolt is in the forward position.

1. Before loading, use the following procedures:

a. Attach the feed throat by squeezing the spring-loaded pins on the feed throat.

b. Insert the feed throat on both sides of the feeder.

c. Ensure that the feed throat points down.

2. When loading, use the following procedures:

a. Insert the first round into the feeder (female link first).

b. Push the round across the secondary feed pawl. To move the feed slide to the left, push the secondary drive lever to the right.

c. Close the cover.

d. Grasp the charger handles with the palms down.

e. Press the charger handle locks in.

f. Rotate the handles down and pull them sharply to the rear.

g. Return the charger handles forward to their original upright position, after locking the bolt to the rear.

h. Place the safety switch on F (FIRE) and press the trigger. The bolt slams forward and grasps the first round in the bolt extractors.

i. Grasp, unlock, and turn charger handles down, and lock the bolt to the rear again.

j. Ensure the safety switch is on S (SAFE).

k. Return the charger handles to their original upright position. The MK 19 is now ready to fire.

Unloading Procedures
Unload the MK19 machine gun, remove ammunition and empty casings. Clear the weapon; make sure the chamber is empty and the safety switch is in the safe (S) position.
1. Point the weapon in a safe direction & Place the safety switch on the safe (S) position.

2. Charge the weapon.
3. Return the charger handles to the forward position and rotate only one charger handle up.

4. Remove the live round or spent case from bolt. 

a. Insert the tip of a cleaning rod through the right hand rail as close to the bolt face as possible. 

b. Lift up on the cleaning rod to force the live round or case off the bolt face and out the bottom of the gun.  Catch the live round or the spent case as it falls out

5. Remove linked rounds from the feeder.

a. Open the top cover.  Check for rounds in the feeder.  If you find any rounds in the feeder, perform the following actions.

i. With one hand, reach beneath the feeder.  Press the primary and secondary positioning pawls at the same time.

ii. At the same time, slide the linked rounds out of the feeder and feed throat.

b. Place linked rounds in the ammunition can.
6. Place the safety switch in the fire (F) position.

7. Ride the bolt forward.

a. Hold one charger handle to the rear.

b. Press the trigger to release the bolt; ride the bolt forward.

c. Make sure both charging handles are forward and in the up position.

8. Place the safety switch in the safe (S) position.

9. Index the feed slide assembly to the left.

10. Close and latch the top cover.
PERFORMANCE PROBLEMS
A stoppage is any interruption in the cycle of operation caused by faulty action of the weapon or ammunition. A malfunction is a failure of the weapon to function properly. Neither defective ammunition nor improper operation of the gun by a crewmember is considered a malfunction of the MK 19. This section lists the actions to correct common stoppages and malfunctions. 
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A stoppage is cleared through immediate or remedial action. Immediate action is the action taken to reduce the stoppage without investigating the cause. The gunner takes remedial action if immediate action does not end the stoppage. Remedial action has three parts: the gunner first unloads and clears the MK 19, identifies the problem, and then applies corrective action to fix the problem. If the MK 19 still does not fire, or cannot be repaired at the user level, contact the unit armorer.

1. IMMEDIATE ACTION TO CLEAR STOPPAGES
Immediate action is different during peacetime and combat.

a. Immediate Action During Peacetime and Training. The gunner does the following immediate action to reduce a stoppage during peacetime.

i. The gunner ensures the safety of other personnel and clears the weapon of ammunition by performing the following steps in sequence:

1) Clear the area of personnel.

2) Pull bolt to the rear. If the bolt does not go to the rear, go to BOLT JAMMED.

3) Catch the live round as it is ejected.

4) Push the charging handles forward and up.

5) Put the gun on S (SAFE) and check for any bore obstructions.

6) If bore is clear, move safety switch from the S (SAFE) to the F (FIRE) position, and attempt to fire.

7) If nothing happens, put gun on S (SAFE) and wait 10 seconds.

8) Pull the bolt to the rear.

9) Catch the live round as it is ejected.

10) Open the top cover and clear the ammunition.

11) Check bore for any obstructions.

CAUTION

Both charger handles must be forward and up for firing. If either handle is down, the gun will not fire.

ii. Charge the MK 19 in the normal manner and check to see the primary pawls have clicked up behind the cartridge in front of the bolt face and that the secondary pawls have clicked up behind the next round before firing. The feed pawls should click up within the last 1-inch of charging handle travel.

iii. If the primary and secondary pawls do not click up within the last 1-inch of charging travel, follow these procedures:

• Turn the MK 19 into unit level maintenance.

• Record ammo lot number, type of ammo, number of rounds fired, serial number of the MK 19 and indicate whether ammo is linked with one-piece or two-piece links.

b. Immediate Action During Combat. To correct a misfire during combat, perform the following immediate actions:

i. Press charger handle locks and rotate charger handles down.

ii. Pull charger handles to the rear until the bolt sears.

iii. Push charger handles forward and rotate charger handles up and lock.

iv. Relay and fire.

v. Turn in live rounds that cycled through the weapon as instructed by current directives.

2. REMEDIAL ACTIONS TO CLEAR STOPPAGES

If the weapon still does not fire, the gunner clears the weapon, identifies the problem and

then takes corrective action to fix or report the problem.

a. Bad Ammunition. Bad ammunition can cause a stoppage and is checked first.

i. Primer on the Ejected Round is Indented. Clear the weapon and check to see if the primer is indented. If the primer is indented, it is a bad round and dispose of it as authorized. Reload the weapon and continue with the exercise.

ii. The Primer is Not Indented. Clear the weapon and check to see if the primer is indented. If the primer is not indented, then the firing pin can be bad. Turn the MK19 into unit level maintenance.

iii. Round on Bolt Face. Clear the weapon. If the round remains on the bolt face, remove the round and place the weapon on S (SAFE) with the bolt to the rear. Check the primer and see if it is indented. See the aforementioned steps for the corrective action.

b. Ammunition Jammed in Feeder. A misfire might occur due to ammunition jammed in feeder. Clear the weapon and put gun on S (SAFE).

WARNING

1. Do not use combat misfire procedures during peacetime or training. Serious injury can result if precautions are not observed.

2. Do not relink or fire ammunition that has been cycled through the weapon.

i. Feed Throat Improperly Attached. Check for proper attachment of the feed throat. If the feed throat is attached incorrectly, then re-attach it and reload. Try to recharge and fire the weapon. If charging is not possible, go to BOLT JAMMED.

ii. Rounds Crooked or Not Seated Firmly. Clear the weapon. If the rounds are crooked or not seated firmly, remove the linked ammunition from feeder. Ensure the link band is even and adjacent to copper band all around ammo. Reload and continue with the exercise.

iii. Broken Link. A broken link can cause the weapon to stop firing. Clear the weapon. If the link is inside the weapon, remove the link. If it is still on the round, then remove the round and dispose it as authorized. Reload and continue with the exercise.

iv. Link Off Rotating Band. Clear the weapon. Remove round from belt, dispose of round as authorized. Reload and continue with the exercise.
v. Female Link Not First. A round loaded with the female link not first will cause a stoppage. Clear the weapon. Reload the weapon and ensure that the female link is first.

c. Bad Firing Pin. A stoppage might occur due to a bad firing pin or firing pin spring. A possible bad firing pin can be determined while checking for a bad round.

i. Primer on Ejected Round Not Indented. Clear the weapon. If the primer on the ejected round is not indented, then the firing pin may be bad. Report the defect to the unit armorer.

ii. Firing Pin Tip Fails to Spring Forward. Clear the weapon. If the firing pin tip fails to spring forward then the firing pin spring can be bad. Report the defect to the unit armorer.

d. Defective Feeder or Feed Slide Assembly. A misfire might occur due to a defective feeder or feed slide assembly.

i. Broken or Worn Feed Pawls. Clear the weapon and check to see if the primary and secondary pawls are broken, worn, without spring action, or the pin is missing or dislodged. If they are, turn the MK 19 into unit level maintenance.

ii. Badly Worn or Gouged Link Guides. Clear the weapon and check to see if the guides are worn or gouged. If they are, turn the MK 19 into unit level maintenance.

iii. Binding Feed Slide Assembly. Clear the weapon. Remove the feed slide assembly and tray. Clean, inspect and lubricate feed assembly and tray. If the feed slide assembly continues to bind, report the defects to armorer or support maintenance.

e. Bolt Won't Pick Up the Round. A misfire might occur because a bolt won’t pick up the round.

i. Charging Handles are Down. Clear the weapon. Raise the charging handles before firing. If the weapon still does not fire, report defects to the armorer or support maintenance.

ii. Dirt-Clogged, Weak, or Damaged Extractors. Clear the weapon and remove obstruction. Clean, lubricate, and reload weapon. Continue with the exercise.

CAUTION

Clear feeder of ammunition. Make sure gun is on S (SAFE).

iii. Feed Slide Out of Adjustment. Clear the weapon. The feed slide is out of adjustment if:

• Round fails to feed.

• Round drops.

• Extractors won’t pick up round.

• Round stubs on face of chamber.

Report defects to armorer or support maintenance.

f. Bolt Drops a Round Before Firing. A stoppage may occur because a bolt drops a round before firing.

i. Weak or Damaged Extractors or Bolt Fingers. Clear the weapon and check for weak or damaged extractors or bolt fingers. Report any defects to the armorer or support maintenance.

ii. Binding Receiver Rails. A misfire might occur because of binding receiver rails. Clear the weapon and pull the bolt to the rear without stopping or pausing. Ease it forward (holding onto one charging handle while you press the trigger) and check for binding. Place weapon on S (SAFE) and remove backplate pin. Lift up slightly on the backplate assembly and pull the bolt and backplate assembly to the rear. Remove the chargers. Check the charger rails and receiver rails for burrs. Report defects to armorer or support maintenance.

WARNING

Be sure bolt is forward before removing backplate pin assembly. If not, serious injury could result.

CAUTION

When installing bolt and backplate, ensure cocking lever is in the forward position. Damage to equipment could result if cocking lever is to the rear.

g. Bad Cocking Lever. Clear the weapon and remove the bolt and backplate assembly. Examine the cocking lever on the left side of the bolt for wear or damage. Report defects to armorer or support maintenance.

h. Unknown Cause. If the MK 19 stops firing and the procedures above do not identify and correct the problem, then turn it into the armorer or support maintenance.

MALFUNCTION
A malfunction is a failure of the weapon to function properly. Neither defective ammunition nor improper operation of the gun by a crewmember is considered a malfunction of the MK 19. The two most common MK 19 malfunctions are sluggish action and runaway gun.
CAUTION

Do not try to break the ammunition belt, injury could result. Lower one charging handle to stop the gun.

WARNING

1. Before performing any non-firing procedure, ensure the weapon is clear of any ammunition.

2. Ensure all ammunition and non-essential personnel are at least 65 meters to the rear of the weapon.

3. If the bolt jams during firing, do not let the bolt slam forward as the top cover is being opened because a round could fire.

4. Be sure to put bolt in forward position before removing the backplate pin assembly. Serious injury can result if the pin assembly is removed with the bolt to the rear.

5. Be prepared to catch dropped/ejected live round from weapon.
1. SLUGGISH OR ERRATIC FIRING

Excessive friction from dirt, carbon buildup, lack of lubrication, or burred parts usually causes sluggish or erratic action. Once the gunner realizes that the gun is operating sluggishly or erratically, he should cease-fire and clear the weapon. The two primary corrective actions are cleaning or turning the weapon into the armorer. There are several reasons why a weapon may exhibit sluggish or erratic firing.

a. Dirty Bore or Chamber. A dirty bore or firing chamber can cause sluggish or erratic firing. Clear the weapon and clean its bore and chamber. Reload and continue with the exercise.

b. Recoil Springs or Guide Rods. Clear the weapon and remove the bolt and backplate assembly from gun. Push against springs to test for weakness. Note bent rods. Report defect to armorer or support maintenance.

c. Bolt Sear Timing Adjustment. Clear the weapon and turn it into direct support maintenance.

2. RUNAWAY GUN

A runaway weapon continues to fire after the trigger has been released. Worn parts or short recoil of the bolt assembly may cause a runaway gun. Consider the amount of ammunition left and the type of MK 19 mount used when determining the best way to stop the weapon.

a. Emergency Action. This paragraph addresses emergency actions that must be taken to stabilize uncontrolled automatic fire. The following procedures should be taken to control a runaway gun:

i. If ammunition is not low and the MK 19 is used in the free gun mode, keep rounds on target until the all the rounds on the belt have been fired.
ii. If the MK 19 is mounted on either the M3 tripod or on a vehicle with the T&E mechanism attached, hold the grip with one hand. At the same time, press the charger handle lock and lower one charger handle. This action interrupts the cycle of operation, causing the MK 19 to cease firing. The gunner therefore:

1) Keeps gun pointed downrange and slightly elevated.

2) Presses charger handle locks.

3) Lowers the charging handle(s) so the gun will stop firing.

4) Places the gun on S (SAFE).
WARNING

Never try to break the ammo belt with your hands. Injury could result. Lower one charger handle to stop gun from firing.

b. Once the gun has stopped firing, clear the weapon and report the condition to the armorer or support maintenance.

3. BORE OBSTRUCTION

A bore obstruction is indicated by a muffled sound of round firing, excess smoke out of the chamber, and/or excess debris/gases below the gun.

a. Emergency Action. The emergency actions for an obstructed bore are the following:

i. Place weapon on S (SAFE).

ii. Notify range safety officer (during training).

iii. Depress feed pawls, release ammunition belt, and clear feed.

iv. Move the ammunition belt and can to a safe area.

v. Remove the empty case catch bag.

vi. Charge gun and hold bolt to rear.

WARNING

Do not relink or fire any ammunition that has been cycled through the weapon.

vii. (7) Holding the bolt to the rear, insert a cleaning rod through the receiver rail to the top of the shell casing and as close to the face of the bolt as possible.

viii. (8) Place left hand underneath as close to the round as possible. Raise cleaning rod upward forcing the round off the bolt face into the hand. Remove round to designated area for explosive ordinance disposal (EOD).

b. Correcting an Obstructed Bore. To correct an obstructed bore follow these procedures:

i. Place selector lever on F (FIRE) and ease the bolt forward.

ii. Remove the backplate pin bolt, backplate assembly, vertical cam assembly, and primary drive lever.

iii. Check for any type of obstruction.

iv. Check and remove any case or round from bolt face.

v. Insert bore obstruction detector into bore to check for a live round.

vi. Remove obstruction per round removal procedures 
4. GUN FIRES TOO SOON

If the weapon fires too soon, or when the trigger is not engaged, the gunner applies emergency action and the weapon is taken to support maintenance. The gunner must not continue to fire the weapon.

a. The following emergency actions must be taken if a weapon fires too soon:

WARNING

Do not attempt to clear the weapon if the weapon fires too soon. Do not attempt to clear or fire the weapon until it is fixed.
i. Cease fire.

ii. Place weapon on S (SAFE).

iii. Clear area of personnel and ammunition.

iv. Notify the range safety officer.

v. Check barrel for lodged round using the bore obstruction detector (BOD).

vi. After proper personnel have cleared weapon, evacuate weapon to support maintenance.

5. BOLT JAMMED

The following actions are taken if the gunner cannot pull the bolt to the rear.
WARNING

The following procedures must be performed in sequence to open the top cover. The bolt could spring forward suddenly and fire a round causing severe injury. Be prepared to catch ejected round.

a. Emergency Action and the Bolt Can be Pulled to the Rear. The following emergency actions must be taken if the weapon initially jams but the bolt can then be pulled to the rear.

i. Put gun on S (SAFE).

ii. Press charger handle locks and rotate charger handles down.
iii. Pull charger handles to the rear as far as possible without stopping or pausing, until bolt locks. Ensure bolt will stay to the rear before releasing charger handles.

iv. Maintain rearward pressure on charging handles while assistant lifts top cover.

v. Insert cleaning rod section through slot in side of receiver. Prepare to the catch ejected, live round.

vi. Raise cleaning rod to force live round down. Catch live round as it is ejected.

vii. Remove ammo belt from feeder.

viii. Reposition ammo belt in feeder.

ix. Put gun on F (FIRE).

x. Ride the bolt forward by grasping one charging handle and depressing the trigger.

xi. Ensure feed slide assembly is to the left.

xii. Ensure secondary drive lever is engaged with the feed slide pin. If not, engage forked end with feed slide pin.

xiii. Close top cover gently.

xiv. Charge weapon and attempt to fire.

xv. If bolt still jams, repeat first seven steps. Put weapon on S (SAFE), and evacuate to support maintenance.

b. Gunner's Actions. The gunner performs the following action once emergency actions are completed:

i. Clear the jam and make sure there is no bore obstruction.

ii. Charge the MK 19 in the normal manner, and check to see if the primary pawls have clicked up behind the cartridge in front of bolt face and the secondary pawls have clicked up behind the next round before firing. The feed pawls should click up within 1-inch of the charging handle travel.

iii. Check the ammo link to ensure it is even and touches the copper band all around the ammo. If the primary and secondary pawls do not click up within the last 1-inch of the charging handle travel, then:

• Turn MK 19 into unit level maintenance.

• Record ammo lot number, type of ammo, number of rounds fired, serial number of the MK 19 and indicate whether ammo is linked with one-piece or two-piece links.

iv. If the MK 19 does not require feed slide adjustment and there appears to be no other deficiencies that would prevent the weapon from firing, it should be turned into the armorer or support maintenance.
6. SHORT RECOIL

A short recoil occurs when the bolt does not fully return to the rear
WARNING

When firing HE or TP ammunition, the gunner should observe downrange and attempt to determine if the round left the barrel and also be alert to these three danger signals:

1. A muffled report from the gun.

2. Smoke and debris from the bottom of the receiver.

3. Failure of the projectile to leave the muzzle.

Any of these three symptoms mean a bore obstruction. Do not attempt to clear a bore obstruction.

a. Emergency Actions after a Short Recoil. The gunner does the following actions after a short recoil:

i. Place weapon on S (SAFE).

ii. Clear area of personnel and ammunition.

iii. Notify range safety officer.

iv. Pull the charger handles to the rear, without stopping or pausing, until the bolt locks. Ensure that the bolt stays to the rear before releasing the charger handles.

v. Insert cleaning rod section through slot in side of receiver. Prepare to catch the ejected live round.

vi. Raise cleaning rod to force live round down. Catch the live round as it is ejected.

vii. Raise top cover.

viii. Remove ammo belt from feeder.

ix. Check for bore obstruction using bore obstruction detector.

x. If bore is obstructed, refer to the section above on round removal procedures.

xi. If there is no obstruction, reposition belt in feeder.

xii. Ensure feed slide assembly is to the left.

xiii. Charge weapon and attempt to fire.

b. If a short recoil occurs again, repeat the first eight steps. Put weapon on S (SAFE) and turn it into support maintenance.

7. TOP COVER WILL NOT CLOSE

The gunner checks the following so that the top cover can be closed.

a. Improper Position of the Feed Slide Assembly. Move feed slide assembly all the way left. The spring should touch the cover.

b. Bolt is Locked to the Rear. Ride the bolt forward.

c. Misaligned Ammunition. Ensure rounds are straight and firmly seated in the feeder. Ensure links are evenly aligned in the link guide and on rounds. Clean dirt from the feeder.
8. ROUND REMOVAL TOOL PROCEDURES

WARNING

Do not transport weapon with projectile lodged in bore.

Only trained and qualified personnel should engage in the removal and recovery of the round.

Do not transport recovered round by vehicle. Handle with care.

CAUTION

Do not use round removal tool to remove a spent case lodged in bore. Damage to barrel and tool will occur.

a. FIRED CASE LODGED IN BORE.

Remove barrel and have obstruction removed. Install barrel. No further corrective action is required.

b. PROJECTILE IN RECEIVER, SEPARATED FROM CASE.

Ammunition defect. Remove separated projectile. Carefully hand carry to nearby designated area for EOD disposal in accordance with local directives.

c. PROJECTILE LODGED IN BORE OR CHAMBER.

i. Place round removal tool collar over end of flash suppressor and screw five cap screws into slots of the suppressor. Attach either end of handle to the end of the threaded rod. Position cup of threaded rod over ogive.

ii. Screw threaded rod into barrel. Push out bore obstruction.

iii. Catch projectile with both hands as it is forced from the barrel.

iv. Carefully hand carry round to nearby designated area for EOD disposal.

MAINTENANCE
1. Disassemble the MK19.

a. Clear the MK19 machine gun.

b. Remove the feed throat assembly. Squeeze the two sets of grip pins together and pull them straight out.

c. Remove the bolt and backplate assembly.
WARNING

Make sure the bolt is in the forward position before you remove the backplate pin assembly. Failure to observe this warning will result in injury.

i. Place the safe/fire switch on fire (F).

ii. Open the top cover.

iii. Using the rim of a spent cartridge, pull the backplate pin straight out.

iv. Lift up slightly on the backplate assembly. Slowly pull the bolt and backplate assembly out of the receiver.

v. Support the bolt with one hand and maintain a controlled grip with the other hand. Lift the bolt up slightly and remove it.

d. Remove the primary drive lever and vertical cam assembly.
CAUTION

Do not rest the vertical cam assembly on its chromed surface.

i. Reach under the top of the receiver to locate the drive lever lock on the vertical cam assembly and slide the lock rearward about ¼ inch.

ii. Press down on the primary drive lever's pivot post. This releases the primary drive lever and vertical cam assembly.

iii. Pull out the cam (to the rear) and the lever from the receiver.

e. Remove the secondary drive lever.

i. Push down on the pivot post from the outside top cover. This releases the secondary drive lever.

ii. Lift out the secondary drive lever from the top cover

f. Remove the feed slide assembly.

i. Pivot the tray that holds the feed slide assembly out of the top cover.

ii. Move the feed slide assembly to line up the tabs with the slots in the tray.

iii. Lift upward on the feed slide assembly.

g. Remove the top cover assembly and feed tray (figure 071-030-0001-9).
CAUTION

Using your fingers only, not pliers, remove the top cover pins. Forcing the pin could break the small cross pin on the rod.

Note: The feed tray must be down for you to remove the top cover pins.

i. Hold the top cover straight up to align the end of the cross pin.

ii. Pull straight out on the pins.

iii. Lift off the top cover.

iv. Lift out the tray from the feeder.

h. Remove the alignment guide assembly.

i. Depress the flat leaf spring by using a cartridge link toggle (male end) or a small tool.

ii. Slide the alignment guide toward the feeder mouth.

iii. Pull rearward on the alignment guide and lift it out.

i. Remove the ogive plunger by pulling it out.

j. Remove the round positioning block.

i. Grasp the two control grips with both hands and lift up slightly to disengage the backplate from the locking lugs in the receiver.

ii. Pull the round positioning block toward the muzzle end of gun.

k. Remove the charger assemblies (both sides).

i. Rotate the charger handle up.

ii. Using either your fingers or a spent case, pry out the lip of the lock plunger.

iii. Lift up on the lock plunger to retract it; slide the charger assembly all the way to the rear.

iv. Pull the charger assembly away from the receiver.

l. Remove the receiver sear assembly.

i. Turn the receiver on its top. Put the safe/fire switch in the fire (F) position.

ii. Lift up slightly on the lock pin with your fingers, using a cartridge link.

iii. Squeeze the receiver sear (underneath the safety) and simultaneously rotate the sear housing assembly approximately 15 degrees in either direction.

iv. Press down on the sear housing assembly and rotate the assembly until it stops (90 degrees from its original position).

v. Press the receiver sear and safety together while you put safe/fire switch on safe (S). This locks the sear in the down position and keeps you from accidentally losing the sear spring.

vi. Lift out the sear housing assembly.

2. Clean the parts of the MK19.

Note: Do not reverse the direction of the bore brush while it is in the bore.

a. Clean the receiver assembly.

i. Apply solvent to a rag or brush. Wipe or brush dirt away from all parts, especially the interior of the receiver housing, receiver rails, and feeder.

ii. Swab out the bore and chamber using a bore brush and RBC.

iii. Wipe all parts dry.

b. Clean the receiver sear assembly.

i. Use only cleaning solvent on a rag or brush.

ii. Wipe or brush away dirt.

iii. Wipe dry.
WARNING

Never immerse the sear housing assembly in solvent. Solvent may dilute the lubricant inside the sear housing.

c. Clean the alignment guide assembly, ogive plunger, round positioning block, and secondary drive lever: wipe or brush off dirt and wipe dry.
WARNING

Never immerse the ogive plunger assembly in solvent.

d. Clean the charger assemblies.

i. Apply cleaning solvent to a rag or brush, and wipe or brush off any dirt.

ii. Wipe dry.

e. Clean the vertical cam assembly, primary drive lever, feed slide assembly, and feed tray.

i. Soak in cleaning solvent.

ii. Wipe or brush off dirt.

iii. Wipe dry.

f. Clean the top cover assembly.

i. Apply cleaning solvent to a rag or brush and wipe or brush off dirt from all parts.

ii. Wipe all surfaces dry.

g. Clean the bolt and backplate assembly.

i. Apply cleaning solvent to a rag or brush and wipe or brush off dirt from all parts.

ii. Wipe all surfaces dry.

3. Clean the components.

a. Clean the T&E mechanism.

i. Remove foreign matter with a clean, dry wiping rag.

ii. Use a small arms cleaning brush to clean the numbers on the scale.

b. Clean the M3 tripod, MK64 gun cradle mount, and pintle.

i. Use a cleaning swab saturated with carbon removing compound to remove the dirt.

ii. Wipe all parts dry with clean wiping rags.

4. Clean ammunition: Remove foreign matter with a clean, dry wiping rag.

5. Inspect all MK19 parts for serviceability.

a. Receiver assembly.

i. Check the receiver housing for cracks and rust.

ii. Check the receiver rails for burrs and cracked welds.

iii. Check the feeder pawls for burrs and lack of spring action. Check the pins for retention.

iv. Check the barrel for carbon buildup and pitting in the bore and chamber.

v. Check the flash suppressor for dents, cracks, and erosion. Maintain minimal movement.

vi. Check the rear sight for rust, binding, and broken or bent parts.

b. Receiver sear assembly.

i. Check for burrs on all parts.

ii. Closely inspect the rear shoulder for burrs.

c. Alignment guide assembly.

i. Check the alignment guide spring for deformity, cracks, and looseness.

ii. Check the pin for breaks and cracks.

d. Ogive plunger assembly and round positioning block.

i. Check the ogive plunger head for burrs and broken parts.

ii. Check the round positioning block for weak spring action and loose or broken parts.

e. Charger assembly (left and right).

i. Check the grooved edges for burrs and bends.

ii. Check the latches for spring action on detects.

iii. Check the entire charger assembly for cracks, burrs, bends, and chips.

f. Vertical cam assembly and primary drive lever.

i. Check the vertical cam assembly for bends, burrs, pits, scratches, and aluminum buildup on chromed surface (mirror-like surface).

ii. Check the drive lever lock for looseness or binding.

iii. Check the primary drive lever for burrs, especially around the pivot posts.

g. Secondary drive lever.

i. Check for missing retaining ring from the pivot post.

ii. Check the pivot post and forked end for burrs.

h. Feed slide assembly and feed tray.

i. Check the feed pawls and feed tray for burrs and binding.

ii. Check the guide rails for burrs.

i. Top cover assembly.

i. Check the top cover housing for cracks and rust.

ii. Check the latch for binding, looseness, and breaks.

j. Bolt and backplate assembly.

i. Check the cocking lever for chips, burrs, and breaks.

ii. Check the guide rods for binding and bends.

iii. Check the recoil spring for weak action: Position the bolt end against a hard, flat surface and push up and down on the backplate assembly.

iv. Check the backplate pin for a missing retaining spring.

v. Check for a missing, loose, or broken safety wire.

k. Report any deficiencies to your supervisor.

6. Inspect all components for serviceability.

a. T&E mechanism.

i. Inspect the handwheels for smooth operation and rust. Check the threads for burrs and rust.

ii. Check the traversing slide lock for spring action. Make sure the elevating mechanism sleeve fits on the traversing bar and clamps firmly.

iii. Check the traversing and elevating scales for legibility.

iv. Inspect the quick-release pin and chain for burrs and rust; check for missing spring-loaded balls.

b. M3 Tripod.

i. Check for completeness of the tripod; make sure all nuts and bolts are tightly secured.

ii. Check for cracks on the legs and tripod head.

iii. Check for a missing, broken, or inoperative lock latch.

iv. Check the pintle lock release cam for correct operation.

v. Check the locking action of the front leg clamping assembly.

vi. Make sure the rear legs lock in the open position, the sleeve latch notch and the right leg slide notch engage completely, and the latch spring has good tension.

vii. Check the telescoping, indexing, and locking actions of rear legs and front leg locking assembly.

c. MK64 gun cradle mount.

i. Check for missing or damaged parts.

ii. Check for rust, cracks, and burrs.

iii. Inspect the pintle lock assembly for the nut, bolt, and cotter pin. Check the pintle surface for burrs and rust.

d. Report any deficiencies to your supervisor.

7. Inspect ammunition for damage and corrosion. Turn in any unserviceable ammunition

8. Lubricate the MK19 and components. Do not use CLP, and do not mix lubricants.

a. Lubricate lightly to moderately with LSAT, LSA, or GMD (never CLP). In cold weather (-25 to 0 degrees Fahrenheit), use LSAT, LSA, GMD, or LAW. In extra cold weather (below -25 degrees Fahrenheit), use LAW.

b. Apply lubricant to all weapon parts and surfaces except charger handles. Work in the lubricant by moving the parts.

c. Lubricate all components and wipe them with a clean, dry rag to remove excess oil.

9. Assemble the MK19 machine gun.

a. Attach the charger assemblies (both sides).

i. Turn the receiver upright.

ii. Rotate the charger handles to the straight-up position.

iii. Line up the lugs on the charger with the slots in the receiver rail. Insert the charger lugs into the slots.

iv. Hold the charger tightly against the rail. Slide the charger forward until it locks into place.

b. Attach the round positioning block.

i. Insert the blocks into the slots with the tang end forward.

ii. Push against the block and slide it toward the rear until the block locks into place.

c. Insert the ogive plunger assembly into the opening.

d. Insert the alignment guide assembly.

i. Position the alignment guide assembly so that the pin is lined up with the slot in the feeder wall.

ii. Hold the alignment guide against the front wall and slide the alignment guide into the receiver until it clicks.

e. Attach the feed tray and feed slide assembly.

i. Place the tray in the top of the feeder, recessed side up.

ii. Ensure that the pinholes on the tray line up with the lugs on the receiver.

iii. Position the feed slide assembly by lining up the tabs with the slots on the tray.

iv. Insert the tabs into the slots. Drop the feed slide assembly into the tray and move it slightly to ensure engagement.

f. Attach the top cover assembly.

i. Ensure that the feed tray is in the proper place in the receiver.

ii. Place the top cover on the receiver. Line up the pinholes on the cover with the receiver's lug end and the pinholes on the feed tray.

iii. Hold the top cover straight up. Insert the top cover pins on both sides. Fully insert the cross pin. Rotate the top cover so that it is fully open.
WARNING

To avoid breaking the cross pin, insert it fully into the receiver before closing the top cover.

g. Engage the secondary drive lever.

i. Rotate the feed slide assembly and tray upward.

ii. Engage the forked end of the secondary drive lever with the feed slide pin.

iii. Press the raised pivot post through the hole in the stop cover.

iv. Press the secondary drive lever against the top cover until it locks into place.
CAUTION

Engage the secondary drive lever with the feed slide pin, or the gun will not fire.

h. Engage the vertical cam assembly.

i. Slide the vertical cam assembly through the rear of the receiver. The raised portion should slide over the top of the receiver. The drive lever lock should be underneath.

ii. Engage the forked end in the notch.

i. Engage the primary lever.

i. Hold the vertical cam assembly in place and slide the primary drive lever into the receiver.

ii. Slide the primary drive lever lock to the rear and engage the pivot post lever through the holes in the receiver and vertical cam.

iii. Slide the primary drive lever lock forward. (The primary drive lever lock is located on the vertical cam just beneath the top of the receiver).

j. Insert the bolt and backplate assembly.

i. Place the safe/fire switch in the fire (F) position.

ii. Press the receiver sear using your thumbs or the rim of a cartridge case.

iii. Make sure the cocking lever is cocked and forward.

iv. Slide the bolt and backplate assembly all the way forward.

v. Insert the backplate pin to lock the assembly in place.

vi. Close the cover.
WARNING

Before inserting the bolt and backplate assembly, put the cocking lever in the forward position.
CAUTION

Before closing the top cover, always make sure the secondary drive lever engages the feed slide pin, the feed slide assembly is to the left, and the bolt is forward. Never try to force the top cover closed. Doing so could damage the weapon.

k. Attach the receiver sear assembly.

i. Turn the receiver over on its top.

ii. Place the sear housing on the receiver and line up the sear housing assembly at a right angle to the barrel center line.

iii. Put the safe/fire switch on fire (F) position.

iv. Press down and rotate the housing assembly until it stops.

v. Press up on the sear and rotate it until it locks in position.

l. Attach the feed throat assembly.

i. Squeeze the grip pins and align them with the holes in the receiver.

ii. Release the grip pins to attach the feed throat.

FUNCTION CHECK

WARNING

Before performing a task on any weapon, always check to ensure that the weapon is clear.

Perform a function check to make sure you have assembled the weapon correctly.

1. Check the functioning of the safety switch.

a. With the cover closed, place the safety switch on the safe (S) position.

b. Pull the bolt to the rear, push the charger handles to the forward position, and rotate the handles up.

c. Press the trigger. The bolt should not go forward.

d. Place the safety switch on the fire (F) position.

e. Press the trigger. The bolt should spring forward.

f. Place the safety switch on the safe (S) position and leave the bolt in the forward position.

2. Open the top cover assembly and inspect the feed tray assembly and the chamber to ensure that the gun is clear.

a. Open the top cover.

b. Touch the firing pin. If it is not protruding, recharge and release the bolt spring under pressure.

c. Inspect the bolt face to make sure it is not worn, dirty, pitted, corroded, or in need of lubrication.
WARNING

Do not allow the top cover to slam shut from the raised position. Doing so could injure your hand or damage the equipment.

3. Check the feed slide assembly and feeder.

a. Move the secondary drive lever back and forth. The feed slide assembly should move freely.

b. Press the feed pawls to check for spring pressure.

c. Inspect the link guide for roughness and galling.

Note: Before closing the top cover, always make sure of the following:

· The secondary drive lever is engaged with the feed slide pin.

· The feed slide assembly is to the left.

· The bolt is forward.

Note: Never try to force the top cover closed. Doing so could damage the equipment.

d. Close and latch the top cover.

4. If you find any deficiencies that you cannot correct, the MK19 is unserviceable. Report the deficiencies to your supervisor.

ZEROING PROCEDURES
Zeroing procedures are crucial for hitting targets at ranges of 600 meters or more. It is strongly recommended that a target at 400 meters be used to zero. The following is the correct way to zero the MK 19 to the gunner.
1. Loosen the range plate screw. Move the range plate to the midpoint between the two studs. Tighten the range plate screw. Move the rear sight slide to the meter mark that represents the distance to the target. For example, move to the 400-meter mark to zero on a target known to be 400 meters away. Set the windage knob at the zero index line.

2. Align the sights on the base of the target using the T&E mechanism.

3. Fire a single round and spot the impact of the round. If it is on the target, fire another short burst to confirm the zero. If the round is not on target, go on to the next step.

4. To adjust for a round that is not on target, do the following:

a. If the impact of the round is short or over, adjust the elevation knob. Estimate how short or over the round is. If the round is short, use this estimate to adjust the elevation knob clockwise, which moves the sights up onto the knob counterclockwise to bring the sights down to the target. For example, if the rounds impact 10 mils short, adjust the elevation knob 10 mils up by turning it clockwise. Realign the sights and adjust the gun back on target using the T&E mechanism before the next round is fired.

NOTE:

1. If the adjustment was correct, the second round should be on target. If so, fire the rest of the rounds to confirm the zero. If not, repeat the previous step.

2. If the impacts are not observed, bold adjustments may be necessary.

b. If the round is to the right or left, adjust the windage knob. Estimate how far to the right or left the sight needs to move to bring the rounds on target. Turn the windage knob clockwise to adjust to the right; turn the windage knob counterclockwise to adjust to the left. For example, if the rounds impact 10 mils to the right, adjust the sight 10 mils to the left by turning the windage knob counterclockwise. Realign and adjust the sights back on target using the T&E mechanism before firing the next round.

c. Once the zero is completed, align the range plate scale at the exact range of the target used to zero, and tighten it.

5. Point out errors and explain their effect.
6. When the gunner maintains the same sight picture, the type of firing position does not alter the zero.
QUALIFICATION STANDARD
Day and Night Practice and Qualification. Specific scorecards have been developed for different targets and NVDs. Gunners will only fire one day practice-qualification and one night practice-qualification. Units should select the practice and qualification based on the light conditions, type of targets available, and type of NVDs used. The following table shows which scorecards would be used:

	CONDITIONS
	TARGET
	NIGHT VISION DEVICES
	SCORECARD

	Day
	Hull
	N/A
	Scorecard Table I

DA FORM 7518-R

	Day
	Pop-up
	N/A
	Scorecard Table III

DA FORM 7520-R

	Limited/Night
	Hull
	AN/PEQ-2A mounted on the TWS mounting bracket.

AN/PAS-13 mounted on the TWS mounting bracket.

AN/TVS-5 upgraded with the 3rd generation tube mounted on the TWS mounting bracket.
	Scorecard Table II
DA FORM 7519-R

	Limited/Night
	Pop-up or E-Type
	All night vision devices
	Scorecard Table IV

DA FORM 7521-R

	Limited/Night
	Any type
	No night vision device
	Scorecard Table IV
DA FORM 7521-R


Every target listed in each task is a point target; however one or two targets between the range of 600 and 900 meters should be changed to an area target. The number of rounds and engagement times should be the same for both point and area targets. The commander’s guidance and the local range configuration should determine the location of the area targets.

NOTE:

1. Both the MPMG range and the multipurpose gunnery range (MK 19) can be used for practice and qualification.

2. The MPMG range, modified with stationary armor targets at the required ranges, can be used as pop-up targets if a non dud-producing practice round is used. Scorecards III and IV are used on the MPMG range.

3. The multipurpose gunnery range (MK 19) can be used with any round authorized for the range. Scorecards I and II are used on the multipurpose gunnery range (MK 19).

1. Day Practice and Qualification. Due to the types of targets available for practice and qualification, there are two scorecards for day practice and qualification. One (Table I) is used when engaging hull-type targets and the other (Table III) is used when engaging pop-up silhouette targets.

a. Hull-Type Targets. Hull-type targets provide height, width, and depth, and give the MK 19 gunner a realistic target. The engagement ranges for practice and qualifications can therefore be set for the full range of the gun and are set at ranges up to 1,500 meters.

b. Pop-Up Silhouette Targets. Pop-up silhouettes provide a target with width and height but very little depth. Due to the high angle of fall of 40-mm rounds at ranges greater than 800 meters, it is difficult to hit this type of target beyond that range. Therefore, the engagement ranges for practice and qualifications are set at 800 meters or less.

c. Engagement Times. There is a 30 second difference for the completion of each task between the practice and qualification tables. Practice tables allow thirty additional seconds for each engagement.

2. Night Practice and Qualification. The MK 19 night practice and qualification tables are shown in Scorecards II and IV. Units with AN/PEQ-2A, AN/PAS-13, and AN/TVS-5 night aiming devices and engaging hull-type targets use Scorecard II. Units without a MK 19/sight combination or engaging pop-up silhouettes use Scorecard IV. Gunners do not fire both. Infantry gun crews are required to qualify at night. Other types of units may determine that day qualification is adequate due to their wartime missions.

3. Scoring. Scoring is done on a GO/NO GO basis for each task within the practice or qualification table.

a. Zeroing the gun, the first task in each table, is scored as a GO/NO GO. Giving a score for the zero emphasizes the importance of a proper zero to effectively engage targets at 600 meters and beyond. However, if the gunner fails to zero within four rounds, he is removed from the line and given additional training before attempting the table again. This step reduces the waste of ammunition.

b. On point target engagements (lightly armored vehicle targets such as BRDMs, threat scout cars, etc.), the gunner receives a GO if he meets or exceeds the engagement standard of one or two rounds hitting the target.

c. If area targets are included (infantry squads, RPG teams, etc.), the gunner receives a GO when at least the number of rounds stated in the engagement standard for that task impact within ten meters of the area target and thus suppresses it.
4. Firing Tables.
	TABLE I (DAY) AND TABLE II (NIGHT) QUALIFICATION (HULL TARGETS)

	Task
	Range (meters)
	Ammo
	Time
	Engagement standard
	GO
	NO GO

	Zero
	400
	4
	NA
	2 rounds hit
	
	

	2
	1,100 (+/- 200)
	8
	2 min
	2 rounds hit
	
	

	3
	1,500 (+/- 200)
	10
	3 min
	2 rounds hit
	
	

	4
	600 (+/- 100)
	6
	1.5 min
	2 rounds hit
	
	

	5
	800 (+/- 100)
	6
	1.5 min
	2 rounds hit
	
	

	6
	400
	4
	1 min
	2 rounds hit
	
	

	7
	1,100 (+/- 200)
	10
	3.5 min
	1 round hit
	
	

	8
	600 (+/- 100)
	
	
	1 round hit
	
	

	9
	800 (+/- 100)
	14
	4 min
	1 round hit
	
	

	10
	1,500 (+/- 200)
	
	
	1 round hit
	
	


	TABLE III (DAY) AND TABLE IV (NIGHT) QUALIFICATION

(POP-UP TARGETS)

	Task
	Range (meters)
	Ammo
	Time
	Engagement standard
	GO
	NO GO

	Zero
	400
	4
	NA
	2 rounds hit
	
	

	2
	600 (+/- 100)
	6
	1.5 min
	1 round hit
	
	

	3
	800 (+/- 100)
	8
	2 min
	1 round hit
	
	

	4
	400
	4
	1 min
	1 round hit
	
	

	5
	800 (+(/- 100)
	12
	3.5 min
	1 round hit
	
	

	6
	400
	
	
	1 round hit
	
	

	7
	400
	10
	2.5
	1 round hit
	
	

	8
	600 (+/- 100)
	
	
	1 round hit
	
	


a. Gunner fires each table for practice before proceeding to qualification.

b. At the end of each table, the scorer adds up the number of GOs and NO GOs, places that number in the “Totals block, and checks the box to the left of the appropriate qualification (expert, sharpshooter, marksman, or unqualified).
c. Gunners will only fire two tables. Table I and Table II for MK19 with sights (AN/PEQ-2A, AN/PAS-13, AN/TVS-5, etc) mounted and hull targets are presented. Table I and Table IV for MK19 with no additional sights mounted and hull targets are presented. Table III and Table IV for MK19 with or without additional sights and pop-up targets are presented.

d. 10 targets are presented for Table I and Table II. Seven or more targets must be successfully engaged in order to qualify.
	RATING SCALE FOR TABLE I AND TABLE II

	RATINGS:
	TARGETS SUCCESSFULLY ENGAGED

	EXPERT
	10

	SHARPSHOOTER
	9

	MARKSMAN
	7-8

	UNQUALIFIED
	6 and below


e. 8 targets are presented for Table III and Table IV. Six or more targets must be successfully engaged in order to qualify.
	RATING SCALE FOR TABLE III AND TABLE IV

	RATINGS:
	TARGETS SUCCESSFULLY ENGAGED

	EXPERT
	8

	SHARPSHOOTER
	7

	MARKSMAN
	6

	UNQUALIFIED
	5 and below


CLASSES OF FIRE
Fire is classified with respect to the ground, target, and the MK 19.

RESPECT TO THE GROUND. Normally, this means either plunging or grazing fire. However, since grazing fire is not practical for use with the MK 19, only plunging fire will be considered. Plunging fire strikes the target from a high angle and confines the danger space to the beaten zone. For example, when fired from the top of a hill, projectiles follow an arcing trajectory and land in the valley.
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PLUNGING FIRE

RESPECT TO THE TARGET. This class of fire is divided into four types of fire:

Frontal.
The long axis of the beaten zone is at a right angle to the long axis of the target.

Flanking.
This type of fire is delivered against the flank of the target.

Oblique.
This type of fire is directed at a target moving at any angle other than directly toward or perpendicular to the gun.

Enfilade.
This type of fire occurs when the long axis of the beaten zone coincides with the long axis of the target. Enfilade fire may be frontal or flanking, depending on which way the target is facing. For example, frontal enfilade occurs if the MK 19 is in the middle of a road and the target is approaching on the same road. Flanking enfilade occurs if the target is moving either way, left or right, yet is still in a long axis configuration away from the MK 19.
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FRONTAL, FLANKING AND OBLIQUE FIRE
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FLANKING ENFILADE AND FRONTAL ENFILADE FIRE
RESPECT TO THE MK 19. Fire from the MK 19 may be conducted in six ways.

Fixed.

Fire is delivered against a target with one aim point, which concentrates the beaten zone.

Traverse.
Fire is moved from left to right or right to left, with no range change. It may be used against frontal or flanking targets.

Search.
Fire is directed against a deep target. Elevation changes are made, but direction changes are not. Searching fire is used against enfilade targets.

Traverse and Search.
This is a combination of traversing and searching fires used against a target with depth and width (most likely an oblique target).

Swinging Traverse.
This fire is slightly different from traversing and searching. Although it is delivered against a wide target, with major changes in direction, no elevation changes are made. To deliver fire using a swinging traverse, the gunner releases the traversing slide lock, allowing the gun to travel freely across the traversing bar.

Free Gun.
Fire is delivered with the T&E mechanism removed and is used when quick changes in direction and depth are needed to engage moving targets.
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FOR VEHICLE ENGAGEMENTS AND FIRE COMMANDS, SEE M2HB MACHINE GUN CHAPTER.
CHAPTER VIII
SHOTGUN

DESCRIPTION
The shotgun is manually operated, repeating, magazine fed, shoulder fired weapon.
GENERAL DATA

	MODEL
	Mossberg, Model 500
	Mossberg, Model 590

	Gauge of bore
	12 gauge
	12 gauge

	Choke
	Cylinder
	Cylinder

	Type of action
	Pump
	Pump

	Type of firing mechanism
	Internal hammer
	Internal hammer

	Magazine capacity
	5 rounds
	7 rounds

	Total capacity (with cartridge in chamber)
	6 rounds
	8 rounds

	Operation
	Manual
	Manual

	Cooling
	Air
	Air

	Barrel length 
	18.5 inches
	20 inches

	Total length of shotgun
	39.5 inches
	40.5 inches

	Weight of shotgun
	7 pounds (approx)
	8 pounds (approx)

	Ammunition
	12 gauge, 2-3/4in, #00 buckshot
	12 gauge, 2-3/4in, #00 buckshot


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
[image: image37.png]M590 BARREL

2MB0003




1. STOCK ASSEMBLY (1) - The stock is an extension of the receiver group and provides a support to the shoulder fired weapon.

2. SHOTGUN BARREL (2) - Barrel provides path for projectiles. The front sight serves as an aiming device.

3. TRIGGER HOUSING ASSEMBLY (3) - The trigger guard assembly houses the components required to provide locking, initial feeding, loading, firing, and safety functions of the weapon.

4. GUN FORE END (4) - The slide arm extension is used to open and close the breech bolt group, permitting loading and firing of the weapon and extraction and ejection of spent cartridges.

5. BOLT ASSEMBLY (5) - The bolt assembly feeds and locks the round in the chamber. The firing pin detonates the primer to fire the weapon. The fired round is removed from the chamber by the extractor.

6. RECEIVER ASSEMBLY (6) - Receiver and magazine group. The magazine tube serves as a retainer for the fore end assembly and provides a storage area for the cartridges. The receiver houses the cartridge ejector and serves as support for all major groups and assemblies of the weapon.

NOTE: The Mossberg Model 590 has a detachable heat shield.

ADDITIONAL DESCRIPTIONS

1. ACTION LOCK LEVER This lever (1) allows the action to be unlocked without engaging the trigger.
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WARNING

If red is shown to the rear of the safety switch, weapon can be fired. Safety “ON” (safety switch to the rear) indicates “SAFE”, safety “OFF” (safety switch forward) indicates “FIRE”.

2. SAFETY When in the rear (ON) position, the safety (2) prevents the firing of the weapon.
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NOTE: Controls/indicators function the same on both Mossberg Model 500 and Model 590.
THEORY OF OPERATION

Pulling the trigger, sliding the fore end to the rear to open the action, and sliding the fore end forward again to close the action complete the entire operation of the shotgun. The fore end is mounted on double action bars and fully controlled by the operator. With the magazine fully loaded and one shell in the barrel chamber locked up, the shotgun is ready to fire.

CLEARING PROCEDURES
1. Move safety switch fully rearward to “SAFE” position.

2. Assure fore end is fully forward.

3. Turn shotgun over, depress shell latch, and inspect magazine for cartridges.

4. Remove cartridge from shotgun if present. Repeat until magazine is empty.
5. Push in action lock and slide fore end to the rear, watch for ejection of cartridge
6. Visually inspect the carrier for cartridge(s).

7. If a cartridge is present on carrier, rotate shotgun to the right and catch cartridge from the ejection port.

8. Place weapon on fire, squeeze the trigger and place weapon back on safe.

LOADING PROCEDURES

1. Point the weapon in a safe direction and move safety switch fully rearward to “SAFE” position.
2. Insert cartridges into magazine until magazine is fully loaded.

3. Depress action lock and move fore end fully to the rear and forward again, chambering the first round.
UNLOADING PROCEDURES

1. Move safety switch fully rearward to “SAFE” position.

2. Assure fore end is fully forward.

3. Turn shotgun over, depress shell latch, allowing cartridges to slide out of magazine tube.

4. Remove cartridge from shotgun. Repeat until magazine is empty.
5. Push in action lock and slide fore end to the rear.

6. Catch ejected cartridge (s) from chamber.
7. Visually inspect the carrier for cartridge(s).

8. If a cartridge is present on carrier, rotate shotgun to the right and catch cartridge from the ejection port.

9. Place weapon on fire, squeeze the trigger and place weapon back on safe.

PERFORMANCE PROBLEMS
STOPPAGE

If stoppage occurs when firing:

1. Put the weapon on safe and cycle the weapon.

2. Observe if cartridge has been ejected; check to see if cartridge is stuck in the weapon. If cartridge is stuck in the weapon perform stuck cartridge procedures.

3. Check to see if weapon is out of ammunition, reload and continue firing.

STUCK CARTRIDGE

If stuck cartridge occurs during firing:

1. Put the weapon on safe.

2. Unload the weapon keeping the weapon pointed in a safe direction.

3. Insert a cleaning rod down the muzzle end of barrel and push the stuck cartridge out of the chamber. Be ready to catch the round.

4. Check the primer of the ejected cartridge:

a. If the primer has been dented by the firing pin (light strike) dispose of the cartridge in accordance with local procedures.

b. If there is no indication of round misfire, reload and try to fire round.

5. If the problem continues notify the unit armor for further assistance.

IMMEDIATE ACTION
Immediate Action is the action performed immediately by the firer any time there is an unscheduled or unanticipated interruption of the shotgun operation. Immediate action should be practiced to the point that it occurs as a reflex action.

WARNING

During immediate action make certain the shotgun is pointed in a safe direction at all times.

To perform immediate action:

1. Pull the fore end rearward.

2. Check the ejection port, if a cartridge is ejected push the fore-end forward and attempt to fire again.

3. If the weapon still fails to fire, perform remedial action.

REMEDIAL ACTION
Remedial Action is the action performed to remedy a problem and place the shotgun back into operation after immediate action has been performed and proves ineffective.

WARNING

During remedial action make certain the shotgun is pointed in a safe direction at all times.

To perform remedial action:

1. Clear the shotgun.

2. Check the chamber and remove any type of obstruction caused by an empty or ruptured case, live round or forging matter.

3. Reload magazine tube.

4. Chamber a cartridge.

5. Attempt to fire.

6. Notify unit armorer if remedial action fails to correct problem.

MAINTENANCE
WARNING

Before starting an inspection, be sure to clear the weapon. Do not actuate the trigger until the weapon has been cleared. Inspect the chamber to be sure that it is empty, and check to see that there are no obstructions in the barrel.

DISASSEMBLY

1. Move the safety to “SAFE” (fully to the rear).

2. Depress the action lock lever and open the action by sliding the forearm fully rearward.

3. Move the forearm slowly forward from the rearward position until the front of the bolt is in the middle of the ejection port.

4. Unlock barrel assembly by turning the takedown screw assembly counterclockwise until screw threads are completely disengaged from the end of the magazine tube (Model 500 only).

5. Unlock barrel assembly by turning magazine cap counterclockwise until screw threads are completely disengaged from the end of the magazine tube (Model 590 only).

6. Remove the barrel from the receiver with a gentle back and forth rotational movement while pulling the barrel from the receiver assembly.

CAUTION

Do not allow the hammer to fall when removing the trigger group from the receiver. To do so may result in personal injury or damage to equipment.

7. Position the shotgun on a clean surface with the trigger guard upward.

8. Push out trigger housing retainer pin from the receiver. Rotate the rear of the trigger mechanism upward and remove the trigger mechanism from the receiver.

9. Remove cartridge interrupter from the ejection port side of the receiver.

10. Remove the cartridge stop from the opposite side of the receiver.

NOTE: Note the position of the bolt; bolt slide and action bar assembly, as these parts must be in the same relationship during assembly.

11. Move the forearm/action slide assembly rearward until the bolt assembly and bolt slide are three quarters of the way rearward.

12. When the bottom of the bolt slide is aligned with the clearance cuts in the side of the receiver, lift the bolt slide upward and out of the receiver.

13. Remove fore end assembly from magazine tube.

14. Push bolt out the front of the receiver assembly.

15. Compress and remove elevator from receiver.

16. Further disassembly of components is not authorized.

CLEANING

Cleaning should be performed:

1. After each firing.

2. After any exposure to extreme environmental conditions.

3. Minimum of every 30 days.

BOLT ASSEMBLY:
1. Use bore cleaning brush with bore cleaning solution. Clean all carbon and powder residue from the extractor and bolt face.

2. Carefully clean under the hooks of the extractors.

3. Wipe with clean, dry wiping rag.

BARREL:
1. Use bore cleaning brush with bore cleaning solution.

2. Wipe the barrel chamber and bore using a clean, dry patch.

3. Using a cleaning rod with clean dry patch for each pass through the barrel. Continue process until the patch comes out clean.

METAL SURFACES:
1. Using a fiber or nylon brush and cleaning solvent clean all metal surfaces.

2. Wipe with clean, dry wiping rag.

RUBBER OR COMPOSITE SURFACES: Clean with soap and water. Wipe dry with clean, dry wiping rag.
LUBRICATION: Lubricate all metal surfaces in accordance with.
ASSEMBLY

1. Ensure the safety is in “SAFE” (fully to the rear).

2. Insert compressed elevator into receiver.

3. Depress ejector and insert bolt into receiver.

4. Push sides of elevator down beside the bolt and slide the bolt back.

5. Install fore end assembly over magazine tube. Insert action bars into slots in the front of the receiver on either side of the magazine tube.

NOTE: Moving the fore end assembly approximately three quarters of the way forward will ease installation of the bolt slide.

6. Insert bolt slide, lower the front end and insert rear end first so lug fits in slot in bolt lock and is retained by the action bar.

7. Push down bolt slide and move action slide to rear until engaged.

8. Move the bolt, bolt slide, and action forward.

9. Insert interrupter and cartridge stop.

NOTE: Hammer must be in the fully cocked position to allow the trigger housing to be inserted in the receiver.

10. Hold the cartridge stop and cartridge interrupter in place firmly against the receiver walls with one hand and grasp the trigger mechanism assembly with the other.

11. Insert the lugs on each side of the front cover of the trigger mechanism into the slots on each side of the receiver.

12. Ease the rear of the trigger mechanism down and into position. DO NOT FORCE!

NOTE: If the trigger mechanism does not fit into place easily, check that all internal pins in the trigger mechanism are flush with the side of the housing and that the cartridge stop and cartridge interrupter are positioned correctly.

13. Align the trigger mechanism pin hole in the trigger mechanism with those in the receiver and insert the trigger housing retainer pin until fully flush on both sides.

WARNING

Visually inspect the inside of the barrel to ensure it is free of obstructions, excessive oil or grease. Failure to do so may result in personal injury or damage to the weapon when the weapon is fired.

14. Depress the action lock lever and move the forearm rearward until the front of the bolt is in the middle of the ejection port.

NOTE: Be sure the barrel is firmly seated to the receiver by looking through the ejection port. The barrel extension must rest firmly against the corresponding cut in the top of the receiver.

15. Slide the barrel into the receiver and tighten the takedown screw fully clockwise finger tight only (Model 500 only).

16. Slide the barrel into the receiver and tighten the magazine cap fully clockwise finger tight only (Model 590 only).

17. Perform safety/function check.

FUNCTION CHECK

A safety/function check should be performed anytime the shotgun is reassembled. This check will indicate whether the shotgun has been properly assembled. A properly executed safety/function check can also reveal many obvious malfunctions that can occur.

WARNING

Before starting an inspection, be sure to clear the weapon. Do not actuate the trigger until the weapon has been cleared. Inspect the chamber to be sure that it is empty, and check to see that there are no obstructions in the barrel.

1. Clear the shotgun.

2. Move the safety rearward to the “SAFE” position.

3. Close the action fully. The action lock should be fully down.

4. Pull the trigger; the hammer should NOT fall.

5. Move the safety forward to the “FIRE” position.

6. Pull the trigger and hold the trigger to the rear; hammer should fall and the lock lever should be fully up.

7. Holding the trigger to the rear; recock the weapon by moving the forearm fully to the rear and then forward.

8. Release the trigger; hammer should NOT fall and trigger should return to its forward position.

9. Pull trigger; hammer should fall and the lock lever should be fully up

10. Release trigger and recock the weapon by moving the forearm fully to the rear and then forward. The hammer should NOT fall.

11. Move the safety rearward to the “SAFE” position.

NOTE: Perform the following steps only if DUMMY rounds are available.
12. Load two DUMMY shot-shells into the magazine tube.

13. Depress the action lever and open the action fully. Dummy shot-shell should feed onto the elevator.

14. Release action lever and close action fully. Dummy shot-shell should feed into the chamber.

15. Depress the action lever and open the action fully. The first dummy shot-shell should be extracted and ejected and the second dummy shot-shell should feed onto the elevator.

16. Release action lock lever and close the action fully. Second dummy shot-shell should feed into the chamber.

17. Depress the action lever and open the action fully. The second dummy shot-shell should be extracted and ejected.

BALLISTIC BREACHING
Ballistic breaching decreases time on target, it requires less time to breach an interior door with a shotgun than with explosive charges. Use of the shotgun is also less likely to disrupt the flow of the "stack position" than with explosive charges. The shotgun can also be used for self-defense if the enemy opens the door or if an unexpected threat appears. The shotgun can penetrate interior walls if the target area is missed. 

BREACHING AMMUNITION is a shotgun shell specially made for the purposes of door breaching. It is typically fired at a range of 6 inches (15 cm) or less, aimed at the hinges or the area between the doorknob and lock and door jamb, and is designed to destroy the object it hits and then disperse into a relatively harmless powder.
1. HATTON ROUNDS
Designed to destroy door deadbolts, locks and hinges without risking lives by ricocheting or by flying on at lethal speed through the door, as traditional buckshot can. These frangible rounds made of a dense sintered material, often metal powder in a binder such as wax, which can destroy a lock then immediately disperse. They are used by military and SWAT teams to quickly force entry into a locked room. Amongst police, these rounds are nicknamed 'master keys', and their use is known as 'Avon calling'. The U.S. Army combines their breaching round with a special Mossberg 590 variant that mounts underneath an M4 or M16; this system is commonly referred to as the "master key system". Examples of breaching rounds are:

· The US Military M1030 breaching round, a 12 gauge 2¾ inch (70 mm) shell which uses a 1.4 ounce (40 g) projectile made of powdered steel, bound with wax. 

· The Clucas MoE Hatton Round, a 12 gauge 3 inch (76mm) magnum shell which uses a 50 gram (1.8 ounce) frangible projectile, consisting of a high density material in a plastic binder.

Though designed not to endanger people behind or around a door, a breaching round is easily lethal if fired directly at a human target.

2. “OO” BUCKSHOT ROUND 

Typically used in close- to medium-range work, up to 30 meters. Buckshot also retains its energy longer; therefore it is lethal at a longer range. A disadvantage of buckshot is that it has a problem with over penetration. It also has very heavy recoil. This problem becomes apparent when numerous shots have been taken.

EMPLOYMENT
1. STANDOFF The recommended standoff when employing the shotgun for breaching is 0-2 inches. 
2. ROUND PLACEMENT Round placement is critical. When choosing an attack point, choose the side with the least amount of attachment points. Plan on two shots per target. Most locking mechanisms will be defeated on the first shot if aimed and fired properly. 
3. DOOR LOCKS For door locks and deadbolts, aim between the locking mechanism and the door jam. Ensure the weapon is at a 45-degree angle to the target and approximately 0-2 inches from the locking mechanism.
4. DOOR HINGES For door hinges aim at a 45-degree angle from the door toward the jam with the weapon level with the hinge and approximately 0-2 inches from the target. 

5. TECHNIQUES Get level with the target. An angled weapon tends to fire over or under the locking mechanism. Angle the muzzle slightly toward the jam on wood frame doors. This allows the round to remove the locking mechanism and a portion of the jam. Use your muzzle to aim the weapon. 
BALLISTIC BREACHING SAFETY.

When combined with special ammunition the shotgun is an outstanding breaching tool. Shotgun breaching is used primarily against unanticipated barriers or as an alternate breaching method. Extreme safety should always be observed when handling weapons. The following general safety precautions should be taken when handling shotguns.

· Always wear appropriate clothing, IBA, eye protection, ear protection, helmet, gloves, etc.

· Treat every weapon as if it were loaded.

· Never point a weapon at anything you do not intend to shoot.
· Keep your finger straight and off the trigger until you are ready to fire.

· Keep your weapon on safe until you intend to fire.

· Never use the shotgun to beat a door open.
FAMILIARIZATION.
The intent of this familiarization fire is to provide each Soldier with an understanding of what it will possibly take to conduct breaching operations with a shotgun. The targets used are doors, door frames and knobs/hinges that are commercially bought or locally produced for training purposes. Soldier must demonstrate proper muzzle placement and weapon function. Dry fire will be conducted prior to live fire. Soldier must demonstrate the skills of loading, firing, clearing, reduce stoppage and unloading during the dry fire run in order to proceed to live fire. The table below is the suggested outline for training:

	Target
	Rounds
	Time Standard

	Door knob
	2 max
	4 sec

	Door hinges (three)
	6 max
	12 sec (for all three hinges)


CHAPTER IX
M14 RIFLE
The U.S. rifle, 7.62mm, M14 is a lightweight, air-cooled, gas-operated, magazine-fed, shoulder weapon. It is designed primarily for semiautomatic fire.

GENERAL DATA
	Ammunition
	7.62mm, 308 Win., M118 Special Ball

	Weight of rifle w/ full magazine and bipod
	10 pounds (approx.)

	Weight of full magazine
	1.5 pounds

	Length of rifle w/ flash suppressor
	44.3 inches

	Sights:

	Front
	Fixed

	Rear
	Adjustable, one click of elevation or windage moves the strike of the bullet .7cm at 25 meters (1.1 inch at 100 meters)

	Trigger pull:

	Minimum
	4.5 pounds

	Maximum
	7.5 pounds

	Muzzle velocity
	2,800 feet per second

	Rate of fire:

	Cyclic
	700 – 750 rounds per minute

	Sustained (Semiautomatic)
	40  rounds per minute

	Maximum range
	3,725 meters

	Maximum effective ranges:

	Without Bipod
	460 meters

	With Bipod
	700 meters


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS AND ASSEMBLIES
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1. Magazine. Hold 20 cartridges of 7.62mm. Holds cartridge in place for stripping and chambering when inserted into rifle.
2. Firing mechanism. Releases hammer when trigger is pulled, which in turn strikes the tang of the firing pin. Has a safety that, when pulled to the rear and placed in the “SAFE” position, does not allow the trigger to be pulled.
3. Stock assembly. Houses the barrel and receiver group, trigger assembly and bipod. Has a hinged shoulder rest at the butt. Front and rear attachments for a sling.
4. Hand guard assembly. Houses the gas system. Prevents contact with barrel, which in turn does not allow disturbance of barrel harmonics and prevents firer from getting burned.
5. Operating rod and connector group. Utilizing the gas system it functions the rifle for semiautomatic fire. Provides a manual means of moving the bolt to the rear.
6. Bolt assembly. Houses the firing pin. Bolt face secures the cartridge when fully seated forward and locked. Extracts and ejects cartridges.
7. Barrel and receiver group. The barrel provides a path and produces a trajectory for the bullet. Channels gases through the gas system to cycle the rifle.  Houses the operating rod and connector group, bolt and hand guard assemblies.
CYCLE OF FUNCTIONING

The cycle of operation is broken down into eight steps. These steps are listed below, together with a brief description of what occurs inside the rifle during each step.

1. Firing. Firing occurs when the firing pin strikes the primer. As the trigger is pulled, the trigger lugs are disengaged from the hammer hooks and the hammer is released. The hammer moves forward under pressure of the hammer spring and strikes the tang of the firing pin, driving the firing pin against the primer, and firing the round.

2. Unlocking. Unlocking occurs after the firing of the round. As the bullet is forced through the barrel by the expanding gases, a small amount of gas enters the hollow gas piston, the gas cylinder, and the gas cylinder plug through the gas port. The expanding gases force the gas cylinder piston to the rear. It in turn drives the operating rod and bolt rearward. The operating rod cams the bolt roller upward, disengaging the locking lugs on the bolt from the locking recesses in the receiver. At this time the bolt is unlocked.

3. Extracting. Extracting is pulling the empty cartridge from the chamber. Slow initial extraction takes place as the bolt unlocks. The bolt in its rearward motion pulls the empty cartridge with it.

4. Ejecting. Ejecting is removing the empty cartridge from the receiver. As soon as the bolt has withdrawn the empty cartridge case clear of the chamber, the force of the ejector spring and plunger pushes the bottom edge of the cartridge base away from the bolt face, throwing it out and away from the receiver.
5. Cocking. Cocking is positioning the hammer so that it is ready to fire the next round. The bolt, as it moves to the rear, forces the hammer down and rides over it. The hammer is caught by the sear if the trigger is held to the rear and by the trigger lugs if the trigger has been released. In either case, the hammer is held in the cocked position.
6. Feeding. Feeding takes place when a round is forced into the path of the bolt. The top round is forced into the path of the bolt by the magazine follower which in under pressure of the magazine spring. When the last round has been fired, the bolt is held in the rearward position by the bolt lock.
7. Chambering. Chambering occurs when a round is moved into the chamber. This takes place as the bolt goes forward under pressure of the expanding operating rod spring, stripping the top round from the magazine and driving it forward into the chamber Chambering is complete when the extractor snaps into the extracting groove on the cartridge and the ejector is compressed into the face of the bolt.

8. Locking. Locking begins as the bolt roller engages the rear camming surface in the hump of the operating rod. It is completed when the locking lugs of the bolt are fully seated in the locking recesses of the receiver.

CLEARING PROCEDURES
1. The first step in handling any weapon is to clear it. To clear the rifle:

2. Attempt to engage the safety. (If unable to place the safety in the safe position, continue with the second step of removing the magazine.) 

3. Remove the magazine by placing the right thumb on the magazine latch and curling the remaining fingers around the front of the magazine. Press in on the magazine latch, rotate the base of the magazine toward the muzzle end of the rifle, and remove it from the magazine well.
4. With the knife edge of the right hand, pull the operating rod handle all the way to the rear; reach across the receiver with the right thumb, and press in on the bolt lock.

5. Verify the safety (position it in the SAFE position if it is not), tilt the rifle, and look inside the chamber and receiver to insure that they contain no rounds.
LOADING PROCEDURES
Single Round (Magazine Removed).

1. Point the weapon in a safe direction & Move SAFETY to safe position.

2. Pull operating rod fully to rear and press in the bolt lock while holding the muzzle end of the weapon pointing slightly down.

3. Place a cartridge into the chamber and seat it with the thumb.

4. Pull back on operating rod handle and release it to permit bolt to SLAM forward.

Single Round (Magazine Installed). 

1. Point the weapon in a safe direction & Move SAFETY to safe position.

2. Insert a loaded magazine into the magazine well until the operating rod spring guide engages the magazine.

3. Pull backward and upward until the magazine latch snaps into position. A click will be heard to indicate that the magazine is fully seated.

4. Pull back and release the operating rod handle to allow the bolt to strip the top cartridge from the magazine for chambering.

UNLOADING PROCEDURES

1. Point the weapon in a safe direction & Place SAFETY in safe position.

2. Remove the magazine by pressing magazine latch.

3. Pull the operating rod fully rearward to extract and eject a cartridge from the chamber.

4. With the operating rod locked to the rear, visually inspect the chamber.

5. Allow the operating rod to go forward and place the weapon on fire.

6. Squeeze the trigger and place the weapon on safe.

PERFORMANCE PROBLEMS
STOPPAGES
A stoppage is any unintentional interruption in the cycle of operation. The stoppage may be caused by improper functioning of the rifle or faulty ammunition.

1. Types of Stoppages

a. Misfire. A misfire is a failure to fire. A misfire itself is not dangerous, but since it cannot be immediately distinguished from a delay in the functioning of the firing mechanism, it should be considered as a possible delay in firing until this possibility has been eliminated. A delay in the functioning of the firing mechanism could result from the presence of foreign matter such as sand, grit, oil and grease. These might create a partial mechanical restraint which, after some delay, is overcome by continued force applied by the spring, and the firing pin then striking the primer. No round should be left in a hot weapon any longer than necessary because of the possibility of a cookoff.

b. Cookoff. A cookoff is the functioning of a chambered round due to the heat of the weapon. If the primer or propelling charge should cookoff, the projectile will be propelled from the weapon with normal velocity even though no attempt was made to fire the primer by actuating the firing mechanism.
NOTE: One hundred and fifty rounds fired in a 2-minute interval will heat the barrel enough to produce a cookoff.
2. Common Stoppages. The rifle will function efficiently if it is properly maintained. The firer must watch for defects and correct them before they cause a stoppage. Some of the more common stoppages, their usual causes and remedies are shown in the table below.
	STOPPAGES
	CAUSE
	REMEDY

	Failure to feed
	Defective or worn parts
	Replace parts

	
	Dirty or dented magazine
	Clean or replace magazine

	
	Loose gas cylinder plug
	Tighten plug

	Failure to chamber
	Lack of lubrication of operating parts
	Clean and lubricate parts

	
	Defective ammunition
	Replace ammunition

	
	Dirty chamber
	Clean chamber

	Failure to lock
	Lack of lubrication of operating parts
	Clean and lubricate parts

	
	Dirty locking recess
	Clean recess

	
	Weak operating rod spring
	Replace spring

	
	Spindle valve closed
	Open valve

	Failure to fire
	Defective ammunition
	Replace ammunition

	
	Broken firing pin
	Replace firing pin

	
	Defective or broken parts in firing mechanism
	Replace parts or entire mechanism

	
	Bolt not fully locked
	See Failure to lock

	Failure to unlock
	Dirty chamber
	Clean chamber

	
	Lack of lubrication of operating parts
	Clean and lubricate parts

	
	Insufficient gas
	Tighten gas cylinder plug and check spindle valve

	
	Spindle valve closed
	Open valve

	Failure to extract
	Dirty chamber
	Clean chamber

	
	Dirty ammunition
	Clean or replace ammunition

	
	Broken extractor
	Replace extractor

	Failure to eject
	Broken ejector or weak ejector spring
	Replace ejector or ejector spring

	Failure to cock
	Defective or broken parts in firing mechanism
	Replace parts or entire firing mechanism


IMMEDIATE ACTION
Immediate action is the unhesitating application of a probable remedy to reduce a stoppage without investigating the cause. Immediate action is taught in two phases.

1. The first phase is taught as a drill so that the rifleman learns to perform it quickly and instinctively without thought as to the cause of the stoppage. To apply the first phase: with the right hand, palm up, pull the operating rod handle all the way to the rear. Release it, aim and attempt to fire. The palm is up to avoid injury to the hand in event of a cookoff.
2. If the first phase of immediate action fails to reduce a stoppage, the second phase of immediate action is applied. The five key words used to help remember the steps in the second phase are: TAKE, PULL, LOOK, LOCATE, and REDUCE.

a. TAKE the rifle from the shoulder.

b. PULL the operating rod handle slowly to the rear.

c. LOOK in the receiver.

d. LOCATE the stoppage by observing, as the operating rod handle is pulled to the rear, what is in the chamber, and what has been ejected.

e. REDUCE the stoppage and continue to fire.

3. Misfires will occur rarely. Normally, the firer will instinctively apply immediate action which in most instances reduces the stoppage even when caused by a misfire. The normal cause of a misfire is faulty ammunition. Therefore further use of ammunition from that lot should be suspended and reported to ordnance for disposition.
MAINTENANCE

· The individual soldier is authorized to disassemble his rifle to the extent called field stripping. The amount of disassembly he is permitted to perform without supervision is described in this section and is adequate for normal maintenance. If further disassembly is required the Soldier should see the unit armorer.
· The frequency of disassembly and assembly should be kept to a minimum consistent with maintenance and instructional requirements. Constant disassembly causes excessive wear of the parts and leads to their early unserviceability and to inaccuracy of the weapon.

· The rifle has been designed to be taken apart and put together easily. No force is needed if it is disassembled and assembled correctly. The parts of one rifle, except the bolt, may be interchanged with those of another when necessary. For safety reasons, bolts should never be interchanged,

· As the rifle is disassembled, the parts should be laid out from left to right, on a clean surface and in the order of removal. This makes assembly easier because the parts are assembled in the reverse order of disassembly. The names of the parts (nomenclature) should be taught along with disassembly and assembly to make further instruction on the rifle easier to understand.

CLEARING THE RIFLE
The first step in handling any weapon is to clear it. To clear the rifle, first attempt to engage the safety. (If unable to place the safety in the safe position, continue with the second step of removing the magazine.) Remove the magazine by placing the right thumb on the magazine latch and curl the remaining fingers around the front of the magazine. Press in on the magazine latch, rotate the base of the magazine toward the muzzle end of the rifle, and remove it from the magazine well. With the knife edge of the right hand, pull the operating rod handle all the way to the rear, reach across the receiver with the right thumb and press in on the bolt lock. Verify the safety, tilt the rifle, and look inside the chamber and receiver to insure that they contain no rounds.
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DISASSEMBLY INTO THREE MAIN GROUPS
1. The three main groups are the firing mechanism, the barrel and receiver, and the stock.
2. After the rifle is cleared, the operating parts should be returned forward for disassembly. To do this, pull back on the operating rod handle and allow the bolt to go forward.
3. To remove the firing mechanism, grasp the rear of the trigger guard with the thumb and forefinger of your right hand and pull downward and outward until the mechanism is released. Lift out the firing mechanism.
CAUTION

In withdrawing the firing mechanism from the stock, DO NOT rotate the trigger guard more than 90 degrees. Partial withdrawal of the firing mechanism, when combined with rotating the trigger guard more than 90 degrees, causes damage to the rib or keyways on the side of the firing mechanism housing.

4. To separate the barrel and receiver from the stock, lay the weapon on a flat surface with the sights up and muzzle to the left. Grasp the receiver with the left hand over the rear sight and raise the rifle a few inches. With the right hand, strike down on and grasp the small of the stock, separating the barrel and receiver from the stock. The three main groups are shown in figure above.

DISASSEMBLY OF THE BARREL AND RECEIVER GROUP
1. Removing the connector assembly. Place the barrel and receiver group on its left side with the operating rod handle and the muzzle away from you. With the bolt closed, place the right thumb on the rear of the connector assembly, the first finger on the sear release bracket and the second finger inside the rear of the receiver. Push forward with the thumb until the forward end of the assembly can be lifted off the connector lock with the thumb and the forefinger of the left hand. Turn the connector assembly clockwise until the elongated hole in the connector assembly is aligned with the elongated stud on the sear release. Lower the front end of the connector assembly and lift the rear end off the elongated stud of the sear release.
2. Removing the operating rod spring and operating rod spring guide. Place the barrel and receiver group on a flat surface, sights down, muzzle to the left. With the left hand, pull toward the muzzle on the operating rod spring to relieve pressure on the connector lock. With the right forefinger, pull the connector lock toward you and allowing the operating rod spring to expand slowly disconnect and remove the operating rod spring and operating rod spring guide. Separate these two parts.

3. Removing the operating rod. Turn the barrel and receiver group so the sights are up and the muzzle is pointing away from you. Pull back the operating rod handle until the guide lug on its inside surface is aligned with the disassembly notch on the right side of the receiver. Rotate the operating rod outward, and then pull it to the rear, disengaging it from the operating rod guide.

4. Remove the bolt. Grasp the bolt by the roller and, while sliding it forward, lift it upward and outward to the right front with a slight rotating motion.
NOTE: The bolt, rear sight and the firing mechanism will not be disassembled by the Soldier under any circumstance.
5. The rifle is now field stripped.

ASSEMBLY OF THE BARREL AND RECEIVER GROUP

1. Replacing the bolt. Place the barrel and receiver on the table, sights up, muzzle pointing away from you. Hold the bolt by the roller and locking lug and place the rear on the bridge of the receiver, firing pin tang pointed down. Turn the bolt slightly counterclockwise until the tang of the firing pin clears the bridge. Guide the left locking lug of the bolt into its groove on the left side of the receiver. Lower the right locking lug on its bearing surface and slide the bolt halfway to the rear.
2. Replacing the operating rod spring and operating rod spring guide. Turn the barrel and receiver over so the sights are down and the muzzle is to the left. Place the operating rod spring guide into the operating rod spring, hump up, and feed the loose end of the spring into the operating rod. Grasp the spring and guide with the left hand and compress the spring until the hole in the guide can be aligned with the connector lock. Lower the guide and push the connector lock in with the right thumb.

3. Replacing the connector assembly. Place the barrel and receiver on its side with the operating rod handle up, muzzle away from you. Place the elongated hole on the rear of the connector assembly on the elongated stud on the sear release. Place the thumb of the right hand on the rear of the connector assembly, the first finger on the sear release bracket, and the second finger inside the rear of the receiver. Pushing toward the muzzle with the right thumb and with the thumb and first finger of the left hand turn the front of the connector counterclockwise until it can be snapped onto the connector lock.
ASSEMBLY OF THE THREE MAIN GROUPS
1. Place the barrel and receiver group on a flat surface, sights down. Pick up the stock group and engage the stock ferrule in the front band, than lower the stock group onto the barrel and receiver group.
2. Open the trigger guard and place the firing mechanism straight down into the receiver, making sure that the guide rib on the firing mechanism enters the recess in the receiver. Place the butt of the weapon on the left thigh, sights to the left, insuring the trigger guard has cleared the trigger. With the palm of the right hand, strike the trigger guard fully engaging it to the receiver.
FUNCTIONS CHECK

1. Attempt to place safety in the safe position, if unable to place the safety in the safe position, continue with the next step.
2. Charge the rifle by pulling on the operating rod handle and hold it to the rear.

3. While holding the operating rod handle to the rear, engage the bolt lock and slowly ease the rearward pressure on the operating rod handle until you let it go. The assembly should stay to the rear.

4. Place the safety in the safe position if not done so already.
5. Pull back on the operating rod handle, the bolt lock should disengage on its own, ride the bolt forward.
6. Squeeze the trigger, the hammer should not fall.

7. Place the safety in the fire position. Squeeze and hold the trigger to the rear, the hammer should fall.

8. While holding the trigger to the rear, charge the weapon by pulling back on the operating rod handle and release it, allowing the bolt to slam forward.
9. Release the trigger with a slow and smooth motion until the trigger is fully forward, you should hear a click and the hammer should not fall.

10. Place the safety in the safe position.

ZEROING PROCEDURES

Following fundamentals training, the Soldier must zero his weapon. In order to accomplish this, the Soldier must first learn the operation of the rear sight, the use of the elevation and windage rule, and how to compute sight changes.

SIGHTS

1. The rear sight of the M14 has an elevation knob and windage knob which are used to move the rear sight aperture up or down and left and right respectively. Changing the position of the rear sight aperture causes a corresponding change in the location of the strike of the round. The elevation knob affects the vertical location of the strike of the round, while the windage knob affects the horizontal location. Both knobs make an audible click when they are turned. Each click changes the strike of the round a specific distance, depending on the range to the target. The elevation knob is adjustable from 0 to 72 clicks. The windage knob can be adjusted 0 to 16 clicks to the left and right of the center index line.
2. During initial training in marksmanship fundamentals, the Soldier should conduct all firing exercises with the rear sight of his service rifle set at 12 clicks of elevation and zero windage. This setting should not be changed until the Soldier is able to fire satisfactory shot groups. Any sight changes made before the Soldier obtains his battlesight zero should be supervised. The reason for this is two-fold: first, untrained firers will tend to focus their attention on manipulating the sight rather than learning to properly apply marksmanship fundamentals. Second, during fundamentals training, the precise location of shot groups on the target is unimportant since it is the size of the shot groups and not the location that governs the proficiency of the firer.
BATTLESIGHT ZERO TARGET
The standard M14 25 meter target is used for the battlesight zero exercise. In order to use the elevation and windage rule effectively, the firer must know the dimensions of the target. The vertical and horizontal lines printed on the target form 1.4cm squares. One click of elevation or windage will move the strike of the bullet .7cm at a range of 25 meters. Thus, two clicks of elevation or windage will move the strike of the bullet one square on the 25 meter target.
DETERMINING THE BATTLESIGHT ZERO

1. The 250 meter battlesight zero is determined by firing a series of five round shot groups at the 25 meter target described above. The firer aims at the distinctive aiming point at the bottom center of the black rectangle and adjusts his rear sight until the center of his shot group in located 4.6cm directly above the point of aim. This point is designated be an “X” printed on the target. With this sight setting, an aiming point at a range of 250 meters will coincide with the bullet’s point of impact. The average Soldier will need to fire three to four shot groups in order to accurately determine the battlesight zero of his weapon.

2. Once the zero has been established, there should be no further adjustment of the rear sight. In later field firing exercises, the Soldier will learn to hit targets located at ranges other than 250 meters by adjusting his point of aim.

3. Either of the two most stable firing positions, the foxhole or prone supported, may be used for obtaining the battlesight zero. However, the position selected must be located on the prescribed 25 meter range
CALIBRATION OF THE REAR SIGHT

1. After the Soldier has obtained the battlesight zero for his rifle, he must calibrate the rear sight. This procedure is necessary since, throughout the marksmanship course, the Soldier must continuously check the rear sight and, if necessary, reestablish the correct setting if the adjusting knobs have been moved.

2. Calibration procedure is as follows:

a. Turn the elevation knob forward until the rear sight aperture is at its lowest possible setting. The firer should count the number of clicks as he lowers the rear sight aperture and should compare the number to that which is recorded on his firing data card.
b. Loosen the screw in the center of the elevation knob until the knob can again be turned forward.
c. Turn the elevation knob forward until the 250 meter index line (the long line between the numbers 2 and 4 on the elevation knob) is opposite the index line on the receiver.

d. From this point, turn the elevation knob forward the number of clicks of the 250 meter battlesight zero setting.

e. Hold the elevation knob in position and tighten the center screw. Next, turn the elevation knob to the rear until it is at its highest possible setting and again tighten the center screw.

f. To check the adjustment, set the 250 meter index line on the elevation opposite the index line on the receiver. Then turn it forward, counting the clicks. The number of clicks will be equal to the battlesight setting fi the sight has been calibrated correctly.
ZERO TELESCOPIC SIGHT AND FIELD FIRE
See M24 Chapter, Zero Telescopic Sight and Field Fire Sections
CHAPTER X
M24 SNIPER RIFLE
The current Sniper Weapon System is the M24 sniper rifle with the Leopold & Stevens (L&S) ultra 10x M3A rifle scope. The M24 is based on the Remington Model 700 long action with an adjustable trigger. The barrel is a heavy, 5 groove, 11.2-inch twist, stainless steel target barrel. The stock is made of fiberglass, graphite, and Kevlar with an adjustable butt plate. The weapon is constructed to be accurate within 1/2 minute of angle (MOA) or 1/2-inch groups at 100 yards. The M24 is currently chambered for the 7.62-millimeter (mm) North Atlantic Treaty Organization (NATO) cartridge. The parts of the M24 rifle include the bolt assembly, trigger assembly, adjustable stock, barreled action (H 700), and telescopic and iron sights. Because this weapon is the sniper’s best friend, he must be proficient in inspecting and loading it. However, during the inspection, the extent of the sniper’s repairs is limited.
GENERAL DATA
	Ammunition
	7.62mm, 308 Win., M118 Special Ball

	Barrel rifling
	5 groove twist, 1 turn in 11.2 inches

	Muzzle velocity
	Approx. 2,600 feet per second

	Maximum effective range
	800 meters

	Overall length (butt to muzzle)
	43 inches

	Magazine capacity
	5 rounds in 7.62mm

	Combat weight (rifle with sling, day optic sight and full magazine)
	14.25 pounds

	Day optic sight magnification
	10 power with adjustable focus

	Day optic sight weight with rings
	1.75 pounds

	Combat weight (rifle with sling, day optic sight and full magazine)
	14.25 pounds

	Bipod weight
	.7 pounds


Operating flexibilities This is a bolt action 6-shot repeating rifle. The day optic sight can be removed and replaced easily, and with less than 1/2 minute of Angle (MOA) change in zero. However it is recommended that the day optic sight be left on the rifle. Metallic (iron) sights are provided for a back-up sighting system and can be quickly installed. The stock has an adjustable butt plate to accommodate length of pull.
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
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THE SAFETY

The safety is located on the right rear side of the receiver and provides protection against accidental or unintentional discharge under normal usage when properly engaged.
· To engage the safety, put the safety in the “S” position.

· Always put the safety in the “S” Position before handling, loading, or unloading the rifle.
WARNING
The rifle will fire when the trigger is pulled and the safety is in the “F” position.

· When you are ready to fire the rifle and the sights are on target, put the safety in the “F” position.

THE BOLT ASSEMBLY

The bolt assembly locks the cartridge into the chamber.
THE TRIGGER ASSEMBLY

Pulling the trigger fires the rifle when the safety is in the “F” position.

· The trigger is adjusted at the factory for a 2.5 pound nominal trigger pull force.
· The operator may increase the trigger pull force up to a maximum force of 8 pounds with the 1/16" Key, Socket Head Screw provided in the deployment kit. To increase the trigger pull, turn the adjusting screw clockwise. Turning the adjusting screw counterclockwise will decrease the trigger pull to a minimum of 2 pounds.

WARNING

Never remove the trigger mechanism, or make adjustments to the trigger assembly, except the trigger pull force adjustment described above.

THE BARREL

Provides a path and trajectory for the bullet.
STOCK ADJUSTMENT

Thick wheel is for adjusting shoulder stock. Thin wheel is for locking shoulder stock.

· Turn thick wheel clockwise to lengthen stock.

· Turn thick wheel counterclockwise to shorten stock.

· To lock position of shoulder stock, turn thin wheel clockwise against thick wheel.

· To unlock position of shoulder stock, turn thin wheel counterclockwise away from thick wheel.
CLEARING PROCEDURES
1. Point the weapon in a safe direction & Place weapon on safe (“S”) 

WARNING

If weapon does not go on safe (“S”) perform the following steps with extra caution.

2. Lift bolt handle fully and pull to the rear; (Place weapon on safe if unable to in Step 1.)

3. Inspect chamber for round.

4. Inspect magazine for a round. (lf a round is in the magazine, then press floorplate latch and drop round out of magazine).

5. Close floorplate, weapon is clear

6. Place weapon on fire, squeeze the trigger then place weapon back on safe.

LOADING PROCEDURES
1. Point the weapon in a safe direction.

2. Ensure the safety is in the “S” position.

3. Raise the bolt handle. Then pull the bolt handle all the way back.

4. Push five cartridges of 7.62-mm special ball ammunition one at a time through the ejection port into the magazine. Ensure the bullet end of the cartridges are aligned toward the chamber.

5. To ensure proper functioning, cartridges should be set fully rearward in the magazine.

6. Use a finger to push the cartridges into the magazine and all the way down. Slowly slide the bolt forward so that the bolt slides over the top of the cartridges in the magazine.

7. Push the bolt handle down. The magazine is now loaded.

8. To chamber a cartridge, raise the bolt and pull it back until it stops.

9. Push the bolt forward. The bolt removes a cartridge from the magazine and pushes it into the chamber.

10. Push the bolt handle down.

11. To fire, place the safety in the “F” position and squeeze the trigger.

UNLOADING PROCEDURES

1. Point the muzzle in a safe direction.

2. Ensure the safety is in the “S” position.

3. Raise the bolt handle.

4. Put one hand over the top ejection port. Slowly pull the bolt handle back with the other hand to remove the cartridge from the chamber.

5. Remove the cartridge from the rifle.

6. Put a hand under the floor plate.

7. Push the floor plate latch to release the floor plate. The magazine spring and follower will be released from the magazine.

8. Remove the released cartridges.

PERFORMANCE PROBLEMS
TROUBLESHOOTING THE SNIPER WEAPON SYSTEM

The table below lists some possible SWS malfunctions, causes, and corrective actions. If a malfunction is not correctable, the complete system must be sent to the proper maintenance/supply channel for return to the contractor. (TM 9-1005-306-10 provides further shipment information.)
	MALFUNCTIONS
	CAUSES
	CORRECTIONS

	Fail to Fire
	Safety in “S” position.
	Move safety to “F” position.

	
	Defective ammunition.
	Eject round.

	
	Firing ping damaged.
	Change firing pin assembly.

	
	Firing pin binds.
	Change firing pin assembly.

	
	Firing pin protrudes.
	Change firing pin assembly.

	
	Firing control out of adjustment.
	Turn complete system in to the maintenance/supply channel for return to contractor.

	
	Trigger out of adjustment.
	Turn in as stated above.

	
	Trigger binds on trigger guard.
	Turn in as stated above.

	
	Trigger does not retract.
	Turn in as stated above.

	
	Firing pin does not remain in cocked position with bolt closed.
	Turn in as stated above.

	Bolt Binds
	Action screw protrudes into bolt track.
	Turn in as stated above.

	
	Scope base screw protrudes into bolt track.
	Turn in as stated above.

	Fail to Feed
	Bolt override of cartridge.
	Ensure bolt is pulled fully toward the rear.

	
	Cartridge stems chamber.
	Pull bolt fully rearward; remove stemmed cartridge from ejection port area; reposition cartridge fully in the magazine.

	
	Magazine follower in backward.
	Remove magazine spring and reinstall with long-leg follower.

	
	Weak or broken magazine spring.
	Replace spring.

	CONTINUED

	Fail to Eject
	Broken ejector.
	Turn in as stated above.

	
	Fouled ejector plunger.
	Inspect and clean bolt face; if malfunction continues, turn in as stated above.

	Fail to Extract
	Broken extractor.
	Turn in as stated above.

	Bolt Release Fails
	Bolt release mechanism fouled.
	Disassemble rifle. Remove and clean bolt release mechanism. Lubricate with graphite lube.


IMMEDIATE ACTION

Immediate action is the prompt action taken by the user to correct a stoppage. The procedure for applying immediate action should become instinctive to the user, without the user attempting to discover the cause. It is important that the user apply immediate action instinctively to correct a stoppage
WARNING

During the following procedures always keep the rifle pointed in a safe direction.

When the bolt is fully forward and the handle is down and the rifle fails to fire, apply immediate action as follows:

1. Squeeze the trigger again.

2. If the rifle does not fire, retract the bolt to eject the cartridge Slide bolt forward to chamber another round.

3. Squeeze the trigger.

4. If the rifle still does not fire, clear the rifle and replace the ammunition.

5. Continue to apply immediate action. If the rifle still does not fire, clear/unload rifle.

6. If the rifle does not fire after the application of immediate action, a detailed inspection should be made to determine the cause of the stoppage.
MAINTENANCE
DISASSEMBLY (FIELD STRIPPING).

CAUTION

Dry firing of the rifle is only to be done in conjunction with PMCS and safety/function checks and/or during training.

1. Clear the weapon.
WARNING

Check the chamber and magazine to make sure there are no cartridges in the rifle.

2. Point the rifle in a safe direction.

3. Put the safety in the "S" position.

4. Remove the bolt assembly.
a. To remove bolt assembly.
i. Push the bolt stop release up.
ii. As you push the bolt stop release, slide the bolt assembly from the rifle.
b. Firing pin assembly removal.
NOTE: Be sure bolt is in the cocked position.

i. Place bolt in vertical position with bolt handle to the top.
ii. Place sear notch, on firing pin head, against a hard surface and pull downward on bolt handle, compressing the spring.

iii. Firing pin head will be pushed above bolt plug. While raised, a slot in the firing pin head can be observed.

iv. Place an object into slot (identification tag, dime, etc.).

v. Screw firing pin assembly out of bolt assembly by turning counterclockwise.

vi. To remove object from slot, place firing pin into 3/16" hole drilled through a block of wood (fabricated item).

WARNING

Bolt plug will be under spring tension. Release slowly to prevent possible injury to personnel.

vii. Grasp bolt plug and press downward, compressing spring. Object will fall from slot.

CLEANING AND INSPECTION
NOTE: If faults are found during inspection that cannot be corrected, turn the complete weapon in to the proper maintenance/supply channel for return to the contractor.
CAUTION

Under no circumstances should carbon cleaning compounds be used on any component of the system

THE BORE
1. Use the cleaning kit provided (for field cleaning).

NOTE: It is recommended to use a one (1) piece coated or maximum three (3) piece brass 30 cal. cleaning rod

2. Remove the bolt assembly.
3. Push the floorplate latch to release the floorplate.

4. Attach the bore brush to the cleaning rod.

5. Appiy gun cleaning solvent to the bore brush.

NOTE: Barrel should lay horizontally with muzzle slightly downward with the ejection port facing down during cleaning. Always clean the barrel from the chamber end to the muzzle.
6. Push and withdraw the bore brush completely through the barrel several times.

7. Remove brush from rod, attach tip with swab, and push completely through the bore.

8. Repeat several times, using a new cleaning swab each time, until the swab is not dirty .

9. Wipe the inside of magazine and receiver with a cloth dampened with gun cleaning solvent and wipe dry.

10. Dust and wipe external portions of rifle with a clean cloth (for dust and dirt).

11. Wipe and Iubricate adjustable butt plate straw shaft and both wheels with CLP/LSA.
12. Lubricate as per lubrication.
THE BOLT ASSEMBLY

1. Vigorously clean the bolt face with a small cleaning brush dampened with gun cleaning solvent.

2. Wipe bolt assembly clean and dry.

TRIGGER ASSEMBLY

1. Remove receiver and barrel assembly from the stock assembly.

CAUTION

Do not remove the trigger assembly from the receiver and barrel assembly.
2. Place the safety to the fire position.

3. Pull the trigger to the rear.

4. Purge dirt end moisture from the trigger assembly with CLP or alcohol.

NOTE: If alcohol is used the trigger assembly must be lubricated.
5. Lubricate trigger assembly as needed.

6. Place a drop or two of the appropriate Iubrication to each side of the sear with the trigger pulled to the rear. Dry fire to work lubrication into the trigger action.

7. Place a drop of lubrication under the bolt stop release.

8. Reassemble the receiver and barrel assembly to the stock assembly (see para 3-4).
ASSEMBLY (FIELD STRIPPING).

1. Firing pin assembly replacement.
a. Place firing pin assembly in vertical position with bolt plug to the top.

b. Insert firing pin into 3/16" hole drilled into a block of wood (fabricated item).

WARNING

Bolt plug is under spring tension. Release slowly to prevent possible injury to personnel.

c. Grasp bolt plug and press downward, compressing spring.

d. Firing pin head will be pushed above bolt plug. While raised, a slot In the firing pin head can be observed.

e. Place an object into slot in firing pin head (Identification tag, dimes, etc.).
f. Screw firing pin assembly into bolt assembly turning clockwise.

g. Remove object from slot by placing sear notch against a hard surface and pulling downward on the bolt handle,

NOTE: Bolt must be in the cocked position.
h. Turn bolt plug until firing pin head goes into small notch on rear rim of the bolt. The bolt is now cocked.

2. To install the bolt assembly.
a. Point the rifle in a safe direction.
b. Put the safety in the “S” position.

NOTE: Bolt must be cocked to be reinstalled.
c. Align the lugs on the bolt assembly with the receiver.
d. Slide the bolt assembly into the receiver and push all the way in.

e. To lock the bolt assembly into position, push the bolt handle down so that locking lugs on the bolt are locked into the receiver.

REMOVAL AND REPLACEMENT OF DAY OPTIC SIGHT WINDAGE, ELEVATION AND FOCUS DIALS
1. Removal
a. Mark or note Iocation of setting on focus, windage, and elevation dials before loosening set screws.

b. Loosen set screws and remove dial from adjusting post.

2. Clean the day optic sight.
a. Remove large particles from exposed lens surfaces by first blowing on the surface. Then brush with lens cleaning brush.

b. Apply lens cleaning fluid or isopropyl alcohol to non-silicone lens cleaning tissue. Wipe lens in a circular motion starting in the center of lens and working towards the outside.

NOTE: If fingerprints are observed, remove immediately using the above procedures.
3. Replacement
a. Place focus, windage, end elevation dial on proper adjusting post and align with noted or marked location.
CAUTION

Care must be taken not to over tighten set screws.

b. Tighten set screws.

NOTE: White dots on focus dial will be toward rear of day optic sight.
FUNCTIONS CHECK

WARNING

Before performing the safety/function check, make sure the rifle is clear/unloaded.

If the listed safety /function checks perform as indicated, rifle is mission ready. If the checks do not perform as indicated, turn the complete weapon system in to the proper maintenance/supply channel for return to the contractor.

1. With the bolt closed and the firing pin in the most forward position, safety will not go to safe position.

2. Pull upon the bolt handle to cock rifle. Pull bolt to the rear.

3. Close the bolt.

4. Put safety in safe position,

5. Pull trigger. Firing pinhead will not move forward.

6. Put safety in fire position.

7. Pull trigger. Firing pin head will move forward. A click should be heard.

ZEROING THE M24 WITH THE TELESCOPIC SIGHT

Sniper telescopic sights have turret assemblies for the adjustment of elevation and windage. The upper assembly is the elevation and the assembly on the right is for windage. These assemblies have knobs that are marked for corrections of a given value in the direction indicated by the arrow. The M3A and the ART series use a similar system for zeroing. The sniper moves the knobs in the direction that he wants the shot group to move on the target. The M3A is graduated to provide 1 MOA of adjustment for each click of its elevation knob and 1/2 MOA of adjustment for each click of its windage knob. This sight is designed to provide audible and tactile clicks. The elevation turret knob is marked in 100-meter increments from 100 to 500, and 50-meter increments from 500 to 1,000.

The most precise method of zeroing the sniper rifle for elevation using the scope sight is to fire and adjust the sight to hit a given point at 200 meters. For windage, the scope should be zeroed at 100 meters. This point rules out as much wind effect as possible. After zeroing at 100 meters, the sniper should confirm his zero out to 900 meters in 100-meter increments. The bull’s-eye-type target (200-yard targets, NSN SR1-6920-00-900-8204) can be used for zeroing. Another choice is a blank paper with black pastees forming a 1-MOA aim point.

1. The sniper should use the following zeroing procedures for a telescopic sight. He should—

a. Properly mount the scope to the rifle.

b. Select or prepare a distinct target (aiming cross) at 200 meters for elevation or 100 meters for windage. If 200 meters is used for windage, then impact must be compensated for a no-wind effect.

c. Assume the prone supported position.

d. Focus the reticle to his eye.

e. Set parallax for target range.

f. Boresight scope to ensure round on paper, considering that the M3A is a fixed 10x scope.

g. Fire a single shot and determine its location and distance from the aiming cross.

h. Using the elevation and windage rule, determine the number of clicks necessary to move the center of the group to the center of the aiming cross.

i. Remove the elevation and windage turret caps and make the necessary sight adjustments. Then replace the turret caps. In making sight adjustments, the sniper must turn the adjusting screws in the direction that he wants to move the strike of the bullet or group.

j. Fire 5-round groups as necessary to ensure that the center of the shot group coincides with the POA at 200 meters for elevation and compensated for wind.

k. Zero the elevation and windage scales and replace the turret caps.

2. The rifle is now zeroed for 200 meters with a no-wind zero.

3. To engage targets at other ranges, set the range on the elevation turret. To engage targets at undetermined ranges, use the mil dots in the scope, determine the range to the target, and then manually set the elevation turret.

NOTE: Elevation and windage turrets should not be forced past the natural stops as damage may occur.

ZEROING THE SNIPER RIFLE USING THE IRON SIGHTS

The most precise method of zeroing a sniper rifle with the iron sights is to fire the rifle and adjust the sights to hit a given point at a specific range. The rifle is zeroed in 100-meter increments from 100 to 900 meters. The targets are placed at each range, then the sniper fires one or more five-round shot groups at each aiming point. He must adjust the rear sight until the center of the shot group and the aiming point coincide at each range. The initial zeroing for each range should be accomplished from the prone supported position. The sniper can then zero from those positions and ranges that are most practical. There is no need to zero from the least steady positions at longer ranges.

1. The sniper should use the following zeroing procedure for M24 iron sights:

a. Elevation knob adjustments. Turning the elevation knob located on the top of the rear sight in the UP direction raises the POI; turning the knob downward lowers the POI. Each click of adjustment equals 0.25 MOA.

b. Windage knob adjustments. Turning the windage knob located on the right side of the rear sight in the R direction moves the impact of the round to the right; turning the knob in the opposite direction moves the POI to the left. Each click of adjustment equals 0.25 MOA. Windage should be zeroed at 100 meters to negate the effects of wind.

c. Calibrating rear sight. After zeroing the sights to the rifle, the sniper loosens the elevation and windage indicator plate screws with the wrench provided. He should align the “0” on the plate with the “0” on the sight body, then retightens the plate screws. Next, he loosens the setscrews in each knob and aligns the “0” of the knob with the reference line on the sight. He presses the sight and tightens the setscrews. The sniper then sharpens or softens the click to preference by loosening or tightening the spring screws equally on the knob. He must now count down the number of clicks to the bottom of the sight. He then records this number and uses it as a reference whenever he believes there has been a problem with his rear sight. He only needs to bottom out the sight and count up the number of clicks required to the desired zero. Windage and elevation corrections can now be made, and the sniper can return quickly to the zero standard. Elevation should be zeroed at 200 meters to increase the accuracy of the zero.

d. Graduations. There are 12 divisions or 3 MOA adjustments in each knob revolution. Total elevation adjustment is 60 MOAs and total windage adjustment is 36 MOAs. Adjustment scales are of the “vernier” type. Each graduation on the scale plate equals 3 MOAs. Each graduation on the sight base scale equals 1 MOA.

2. To use the scales, the sniper—

a. Notes the point at which graduations on both scales are aligned.

b. Counts the number of full 3 MOA graduations from “0” on the scale plate to “0” on the sight base scale.

c. Adds this figure to the number of MOAs from “0” on the bottom scale to the point where the two graduations are aligned.

FIELD FIRE
Practical firing exercises are designed to develop sniper proficiency in the accurate and rapid engagement of various combat-type targets, as well as to provide practical work in other field techniques. Snipers should be given positions on the firing line and areas of the field fire course to observe and make range cards of the area.
1. After the range cards have been completed, the snipers will be required to fire the course by having one member call the wind and adjust the other member's fire. The ability to call the wind is important as successful engagement of the targets. After one member fires the course, they switch positions and repeat the fire course. 

2. When firing the course, snipers should engage the targets in a sequence that starts with the 200-meter target, then engage each target out to 700 meters, then engage targets back to the 200-meter target. (Targets are engaged twice. Snipers will engage a target with no more than two rounds per target.) The course consists of engaging 20 targets (use the table below) with 30 rounds of ammunition within a 30-minute time limit. The sniper should be scored as follows: 

· Fire a first round hit to equal 10 points.
· Fire a second round hit if the first round misses the target.

· Receive 5 points if the second round hits the target.

· Receive a score of 0 if the second round misses the target.

· Complete firing within 30 minutes.

· Total all first round hits and multiply by 10; total all second round hits and multiply by 5.

· Add first-round and second-round hits for a total firing table score

· Meet the 70 percent standard (140 points)

	SNIPER FIELD FIRE TABLE

	Target
	Range
(meters)
	1st Round
	2nd Round
	Miss
	Target
	Range
(meters)
	1st Round
	2nd Round
	Miss

	1
	200
	
	
	
	11
	500
	
	
	

	2
	300
	
	
	
	12
	400
	
	
	

	3
	325
	
	
	
	13
	325
	
	
	

	4
	375
	
	
	
	14
	400
	
	
	

	5
	500
	
	
	
	15
	600
	
	
	

	6
	600
	
	
	
	16
	500
	
	
	

	7
	500
	
	
	
	17
	700
	
	
	

	8
	375
	
	
	
	18
	325
	
	
	

	9
	600
	
	
	
	19
	300
	
	
	

	10
	700
	
	
	
	20
	200
	
	
	

	
	
	
	Total Score

	
	Total 1st round hits X10
	Total 2nd round hits X5
	

	
	+
	=
	


3. To enhance training, snipers should also fire the field fire course during limited visibility with overhead illumination such as parachute flares. This puts stress on the sniper to determine the range and to engage a target in a short amount of time. 

4. To provide the most realistic training environment trainers do not use range commands to commence fire and cease fire in sniper exercises. The only exception to this is when an unsafe condition exists. The command CEASE FIRE should be given immediately. Snipers must be given a thorough orientation on each exercise (to include safety requirements) before they are permitted to move into position. After the sniper has assumed his firing position in the designated location, he should be allowed to fire without further commands. Therefore, the range must be cleared for firing before the exercise begins. An NCO (assistant trainer) must be with each sniper to keep score and to maintain safety during the exercise. When the sniper completes firing, the NCO ensures the rifle is clear and signals the range officer.
SPOTTER RESPONSIBILITIES

1. Properly positions himself so as not to disturb the sniper’s position.

2. Selects an appropriate target. The target closest to the team presents the greatest threat. If multiple targets are visible at various ranges, the engagement of closer targets allows the sniper to confirm his zero and ensure his equipment is functioning properly. The observer must consider existing weather conditions before trying a shot at a distant target (effects of weather increase with range).
3. Uses the mil reading from the sniper to compute the range to the target and confirms by eye or other means. The observer communicates the elevation adjustment required to the sniper.

4. Calculates the effect of existing weather conditions on ballistics. Weather conditions include detecting elements of weather (wind, light, temperature, and humidity) that will affect bullet impact and calculating the mil hold-off to ensure a first-round hit.

5. Reports elevation and parallax adjustment to the sniper and when the sniper is ready, gives the windage in a mil hold-off.

6. Uses the spotting telescope for shot observation. He aims and adjusts the telescope so that both the downrange indicators and the target are visible.

7. Critiques performance. He receives the sniper’s shot call and compares sight adjustment data with bullet impact if the target is hit. He gives the sniper an adjustment and selects a new target if changes are needed. If the target is missed, he follows the above procedure after receiving the sniper’s shot call so that an immediate mil hold and follow-up shot will ensure a target hit.

SNIPER AND OBSERVER POSITIONING

· The sniper should find a place on the ground that allows him to build a steady, comfortable position with the best cover, concealment, and visibility of the target area. Once established, the observer should position himself out of the sniper’s field of view on his firing side.

· The closer the observer gets his spotting telescope to the sniper’s gun target line, the easier it is to follow the trace (path) of the bullet and observe impact. A 4 to 5 o’clock position (7 to 8 o’clock for left-handed snipers) off the firing shoulder and close to (but not touching) the sniper is best.
RANGE ESTIMATION
Range estimation is the process of determining the distance between two points. The ability to accurately determine range is the key skill needed by the sniper to accomplish his mission.

FACTORS AFFECTING ESTIMATION

Range can be determined by measuring or by estimating. Below are three main factors that affect the appearance of objects when determining range by eye.

1. Nature of the Target. Objects of regular outline, such as a house, will appear closer than one of irregular outline, such as a clump of trees. A target that contrasts with its background will appear to be closer than it actually is. A partially exposed target will appear more distant than it actually is.
2. Nature of the Terrain. Observing over smooth terrain, such as sand, water, or snow, causes the observer to underestimate distance targets. Objects will appear nearer than they really are when the viewer is looking across a depression, most of which is hidden from view. They will also appear nearer when the viewer is looking downward from high ground or when the viewer is looking down on a straight, open road or along railroad tracks. As the observer’s eye follows the contour of the terrain, he tends to overestimate the distance to targets. Objects will appear more distant than they really are when the viewer is looking across a depression, all of which is visible. They also appear more distant than they really are when the viewer is looking from low ground toward high ground and when the field of vision is narrowly confined, such as in twisted streets or on forest trails.

3. Light Conditions. The more clearly a target can be seen, the closer it will appear. A target viewed in full sunlight appears to be closer than the same target viewed at dusk or dawn or through smoke, fog, or rain. The position of the sun in relation to the target also affects the apparent range. When the sun is behind the viewer, the target appears closer. When the sun appears behind the target, the target is more difficult to see and appears farther away.

MILING THE TARGET FOR RANGE

When ranging on a human target, the sniper may use two different methods. The first method is to range on the target using the vertical crosshairs and mil dots. The second method is to use the horizontal crosshairs and mil dots.

1. Vertical Method. The sniper most often uses this method of range finding when using the M3A. He must become very good at estimating the height of the target in either meters or feet and inches. The sniper has the option of using a 1-meter (head to crotch) target frame or using the entire target (head to toe) as the target frame. To use the vertical method, the sniper places the crosshairs at either the feet or crotch, and measures to the top of the head of the target. The mil value is then read for that target. The sniper must determine the height of the target if he is not using the 1-meter target frame. Since the telescope is graduated in meters, the height of the target must be converted into meters. The sniper then calculates the range using the mil-relation formula. The estimation of the height of the target may be the most important factor in this formula. An error of 3 inches on a 5-foot 9-inch target that is actually 5 feet 6 inches results in a 19-meter error at a reading of 4 mils.
Normal height of the human = 69 inches
To convert inches to meters, multiply by 25.4
69 inches X 25.4 / Size of target in mils (4) = Range to target in meters (438.5 or 440 meters)

NOTE: This example may prove to be of specific use when facing an enemy entrenched in bunkers or in dense vegetation.

2. Horizontal Method. The horizontal method is based upon a target width of 19 inches at the shoulders. This technique can be very accurate out to ranges of 350 meters, and is very effective in an urban environment. Beyond this range it is no longer effective. The sniper should use this method to double-check ranges derived from groin to head. For example, a range estimate derived from a groin to head (1 meter) measurement of 2 mils would be equal to a 1 mil shoulder to shoulder measurement (horizontal = ½ vertical). A good rule of thumb is that if the target is smaller than 1 ½ mils (322 meters), it is more accurate to use the vertical method in combination with the horizontal method.
a. The mil dots in the M3A are ¾ MOA in diameter. Therefore, it is important to note where on the dots the bottom or the top of the target falls within the mil dot. The mil dots are spaced 1 mil from center to center, or cross to center of first dot.

b. Objects viewed from an oblique angle may cause the sniper to overestimate the range to that object. Snipers should be aware of this effect and compensate accordingly.

DETERMINING RANGE TECHNIQUES

A sniper team must accurately determine distance, properly adjust elevation on the SWS, and prepare topographic sketches or range cards. To meet these needs, team members have to be skilled in various range estimation techniques. The team can use any of the following methods to determine distance between its position and the target.

1. Sniper Telescope. The M3A has a mil dot reticle and the mil-relation formula is used for range determination. Using the telescope for range estimation is especially helpful when establishing known ranges for a range card or a reference mark. The sniper rifle’s inherent stability helps to improve the accuracy of the measurements. The sniper can determine range by using the range feature of the sniping telescope and the following:
a. Personnel. The distance from the individual’s head to his waist is normally 30 inches; from the top of his head to his groin is 1 meter (39.4 inches). The head to groin is the most common measuring point for the human body. The 1-meter measurement will not vary but an inch or two from the 6-foot-6-inch man to the 5-foot-6-inch man.

b. Tanks. The distance from the ground line to the deck or from the deck to the turret top of a Soviet-style tank is approximately 30 inches.

c. Vehicles. The distance from the ground line to the fender above the wheel is approximately 30 inches. The distance to the roofline is 3 ½ to 4 feet.

d. Trees. The width of the trees in the vicinity of the sniper will be a good indication of the width of the trees in the target area.

e. Window Frames. The vertical length of a standard frame is approximately 60 inches. This distance is 1.5 meters by 2.0 meters in Europe.

NOTE: Through the process of interpolation, the sniper can range on any object of known size. For example, the head of any individual will measure approximately 12 inches. The M3A has a mil-dot reticle. On this telescope a mil dot equals ¾ of an MOA, and the space between mil dots equals 1 mil or 3.44 MOA (round to 3.5 in the field). The figure 3.44 is the true number of MOA in a mil as one radian is equal to 57.295 degrees. This makes 6.283 radians in a circle or 6283 mils in a circle. With 21,600 MOA in a circle, the result is 3.44 MOA in a mil.

2. Mil-Relation Formula. The sniper can also use the mil-relation formula to determine ranges. The M3A rifle telescope has 10 mils vertical and horizontal measurement between the heavy duplex reticle lines; the space between each dot represents 1 mil. Military binoculars also have a mil scale in the left ocular eyepiece. By using the known measured sizes of objects, the sniper can use the mil-relation formula to determine the range.
NOTE: The size of objects in meters yields ranges in meters; the size of objects in yards yields ranges in yards. Other relationships must also be understood: 1 mil equals 3.44 MOA or 3.6 inches at 100 yards; 1 meter at 1,000 meters or approximately 1 yard at 1,000 yards.

The sniper uses the following formula to determine the range to the target:

Range to target = Size of object in meters and yards X 1,000 / Size of object in mils

Example 1: Object = 2 meters, Mils = 4 mils (as measured in the M3A scope)
2 X 1,000 / 4 = 2,000 / 4 = 500 meters = Range to target

Example 2: Object = 2 yards, Mils = 5 mils (as measured in the M3A scope)

2 X 1,000 / 5 = 2,000 / 5 = 400 yards = Range to target

Example 3: Object = 69 inches, Mils = 4 mils (to convert inches to meters, multiply by 25.4)

69 X 25.4 / 4 = 1,752.6 / 4 = 438 meters
3. Once the sniper understands the formula, he must become proficient at estimating the actual height of the target in his scope. At longer ranges the measurements must be accurate to within 1/10 mil. Otherwise, the data will be more than the allowable ballistic error. The ability of the sniper team to accurately estimate the height of the target is the single most important factor in using this formula.

MILITARY BINOCULARS
The sniper can calculate the range to a target by using the M3, M19, and M22 binoculars, or any other optical device that has vertical and horizontal mil reticles.

1. M3 Binoculars. The graduations between the numbers on the horizontal reference line are in 10-mil graduations. The height of the vertical lines along the horizontal reference line is 2 ½ mils. The graduation of the horizontal reference lines on the left of the reticle is 5 mils (vertical) between the reference lines. These lines are also 5 mils long (horizontal). The small horizontal lines located above the horizontal reference line in the center of the reticle are 5 mils apart (vertical) and are also 5 mils long (horizontal). The vertical scale on the reticle is not to be used for range finding purposes.

2. M19 Binoculars. The graduation between the number lines on the horizontal and the vertical lines on the reticle is 10 mils. The total height of the vertical lines on the horizontal reference lines is 5 mils. These lines are further graduated 2 ½ mils above the horizontal line and 2 ½ mils below the line. The total width of the horizontal lines on the vertical reference line is 5 mils. These lines are further graduated into 2 ½ mils on the left side of the line and 2 ½ mils on the right side of the vertical reference line.

3. M22 Binoculars. The graduation between the numbered lines on the horizontal and vertical reference lines is 10 mils. There are 5 mils between a numbered graduation and the 2 ½ mil tall line that falls between the numbered graduations. The value of the longer lines that intersect the horizontal and vertical lines on the reticle is 5 mils. The value of the shorter lines that intersect the horizontal and vertical reference lines on the reticle is 2 ½ mils. These are the lines that fall between the 5-mil lines.

ESTIMATION
There will be times when the sniper must estimate the range to the target. This method requires no equipment and can be accomplished without exposing the observer’s position. There are two methods of estimation that meet these requirements: the 100-meter unit-of-measure method and the appearance-of-objects method.

1. The 100-Meter Unit-of-Measure Method. The sniper must be able to visualize a distance of 100 meters on the ground. For ranges up to 500 meters, he determines the number of 100-meter increments between the two points that he wishes to measure. Beyond 500 meters, the sniper must select a point halfway to the target, determine the number of 100-meter increments of the halfway point, and then double this number to find the range to the target.

a. During training exercises, the sniper must become familiar with the effect that sloping ground has on the appearance of a 100-meter increment. Ground that slopes upward gives the illusion of a shorter distance, and the observer’s tendency is to overestimate a 100-meter increment. Conversely, ground that slopes downward gives the illusion of a longer distance. In this case, the sniper’s tendency is to underestimate.

b. Proficiency in the 100-meter unit-of-measure method requires constant practice. Throughout the training in this technique, comparisons should continuously be made between the range as determined by the sniper and the actual range as determined by pacing or other more accurate means of measurement. The best training technique is to require the sniper to pace the range after he has visually determined it. In this way he discovers the actual range for himself, which makes a greater impression than if he were simply told the correct range.

c. The greatest limitation of the 100-meter unit of measure is that its accuracy is directly related to how much of the terrain is visible at the greater ranges. This point is particularly true at a range of 500 meters or more when the sniper can only see a portion of the ground between himself and the target. It becomes very difficult to use the 100-meter unit-of-measure method of range determination with any degree of accuracy.

2. The Appearance-of-Objects Method. The appearance-of-objects method is the means of determining range by the size and other characteristic details of the object in question. It is a common method of determining distances and used by most people in their everyday living. For example, a motorist attempting to pass another car must judge the distance of oncoming vehicles based on his knowledge of how vehicles appear at various distances. Of course, in this example, the motorist is not interested in precise distances, but only that he has sufficient road space to safely pass the car in front of him. This same technique can be used by the sniper to determine ranges on the battlefield. If he knows the characteristic size and detail of personnel and equipment at known ranges, then he can compare these characteristics to similar objects at unknown ranges. When the characteristics match, so does the range.

a. To use this method with any degree of accuracy, the sniper must be familiar with the characteristic details of objects as they appear at various ranges. For example, the sniper should study the appearance of a man when he is standing at a range of 100 meters. He fixes the man’s appearance firmly in his mind, carefully noting details of size and characteristics of uniform and equipment. Next, he studies the same man in a kneeling position and then in a prone position. By comparing the appearance of these positions at known ranges from 100 to 500 meters, the sniper can establish a series of mental images that will help him determine range on unfamiliar terrain. Training should also be conducted in the appearance of other familiar objects such as weapons or vehicles. Because the successful use of this method depends upon visibility, anything that limits the visibility (such as weather, smoke, or darkness) will also limit the effectiveness of this method.

3. Combination of Methods. Under proper conditions, either the 100-meter unit-of-measure method or the appearance-of-objects method is an effective way of determining range. However, proper conditions do not always exist on the battlefield and the sniper will need to use a combination of methods. The terrain might limit using the 100-meter unit-of-measure method and the visibility could limit using the appearance-of-objects method. For example, an observer may not be able to see all of the terrain out to the target; however, he may see enough to get a general idea of the distance within 100 meters. A slight haze may obscure many of the target details, but the observer should still be able to judge its size. Thus, by carefully considering the approximate ranges as determined by both methods, an experienced observer should arrive at a figure close to the true range.
MEASURING
The sniper can measure distance on a map or pace the distance between two points. The following paragraphs discuss each method.

1. Map (Paper-Strip Method). The paper-strip method is useful when determining longer distances (1,000 meters plus). When using this method, the sniper places the edge of a strip of paper on the map and ensures it is long enough to reach between the two points. Then he pencils in a tick mark on the paper at the team position and another at the distant location. He places the paper on the map’s bar scale, located at the bottom center of the map, and aligns the left tick mark with the 0 on the scale. Then he reads to the right to the second mark and notes the corresponding distance represented between the two marks.

2. Actual Measurement. The sniper uses this method by pacing the distance between two points, provided the enemy is not in the vicinity. This method obviously has limited applications and can be very hazardous to the sniper team. It is one of the least desirable methods.

BRACKETING METHOD
The bracketing method is used when the sniper assumes that the target is no less than “X” meters away, but no more than “Y” meters away. The sniper then uses the average of the two distances as the estimated range. Snipers can increase their accuracy of eye-range estimation by using an average of both team members’ estimate.

HALVING METHOD
The sniper uses this method for distances beyond 500 meters. He selects a point midway to the target, determines the number of 100-meter increments to the halfway point, and then doubles the estimate. Again, it is best to average the results of both team members.

RANGE CARD
This method is a very accurate means of estimating range. The fact that the sniper has established a range card means he has been in the area long enough to know the target area. He has already determined ranges to indicated reference points. The observer will give his targets to the sniper by giving deflections and distances from known reference points in the target field of view. The sniper can adjust his telescope for a good median distance in the target area and simply adjust fire from that point. There are multiple key distances that should be calculated and noted with references on the range card. The first is the point blank zero of the weapon. With a 300-meter zero, the point-blank zero of the M118 ammunition is 375 meters. Targets under this range do not need to be corrected for. The other key distances are merely a point of reference against which further distance determinations can be judged. These are marked as target reference points (TRP) and are also used as reference points for directing the sniper onto a target.

SPEED OF SOUND
The sniper can estimate the approximate distance from the observer to a sound source (bursting shell, weapon firing) by timing the sound. The speed of sound in still air at 50 degrees F is about 340 meters per second. However, wind and variations in temperature alter this speed somewhat. For practical use, the sniper may assume the speed of sound is 350 meters per second under all conditions. He can time the sound either with a watch or by counting from the time the flash appears until the sound is heard by the observer. The sniper counts “one-1,000, two-1,000,” and so on, to determine the approximate time in seconds. He then multiplies the time in seconds by 350 to get the approximate distance in meters to the source of the fire.
MEASUREMENT BY BULLET IMPACT
Another undesirable but potentially useful method is to actually fire a round at the point in question. This practice is possible if you know your target is coming into the area at a later time and you plan to ambush the target. However, this method is not tactically sound and is also very hazardous to the sniper team.

LASER RANGE FINDERS
These can also be used to determine range to a very high degree of accuracy. When aiming the laser at a specific target, the sniper should support it much the same way as his weapon to ensure accuracy. If the target is too small, aiming the laser at a larger object near the target will suffice. That is, a building, vehicle, tree, or terrain feature. The range finder must be used with filters to keep the laser eye-safe for the sniper and observer when observing through optics. This filters limit the range; however, the limitations are well within the range of the sniper. Rain, fog, or smoke will severely limit the use of laser range finders. Laser detectors and NVDs that are set to the correct wavelength may also intercept laser range finders.
CAUTION

Viewing an “eye-safe” laser through magnifying optics increases the laser’s intensity to unsafe levels.
SNIPER CHEAT BOOK
The sniper team should keep a “cheat book” complete with measurements. The team fills in the cheat book during its area analysis, mission planning, isolation, and once in the AO. A tape measure will prove invaluable. Each cheat book should include the following:

· Average height of human targets in AO.

· Vehicles:

Height of road wheels.

Vehicle dimensions.

Length of main gun tubes on tanks.

Lengths and sizes of different weapon systems.

· Urban environment:

Average size of doorways.

Average size of windows.

Average width of streets and lanes (average width of a paved road in the United States is 10 feet).

As the sniper team develops its cheat book, all measurements are converted into constants and computed with different mil readings. These measurements should also be incorporated into the sniper’s logbook. The team should use the “mil relation formula” when preparing the cheat book.

CHAPTER XI
M107 .50 CALIBER LONG RANGE SNIPER RIFLE
Capabilities

The M107 is a long-range sniper weapon system which utilizes standard caliber .50 ammunition. The M107 is a man-portable, direct line-of-sight system capable of providing precision fire on targets at distances up to 1000 meters.

Functional Description

The M107 is a semi-automatic, air-cooled, box magazine-fed rifle chambered for .50 caliber ammunition. This rifle operates by means of the short recoil principle, rather than gas.

Characteristics

The basic M107 rifle is equipped with bipod, muzzle brake, carrying handle, and 10-round removable magazine. The M107 system is composed of the rifle and a sniper scope, plus spare magazines. The rifle is also supplied with fitted carrying case, the requisite cleaning kit drag bag, cleaning equipment, and the telescope adjustment tools.
GENERAL DATA

	SNIPER RIFLE

	Weight (gun and scope)
	28.5 pounds (unloaded)

	Overall length assembled
	57 inches

	Length in takedown mode
	38 inches

	Barrel length
	29 inches

	Rifling
	RH twist, 8 grooves, 1 turn in 15 inches

	Magazine capacity
	10 rounds

	Stock
	Integral with lower receiver assembly (steel)

	Safety
	Manual thumb-lever

	Muzzle velocity
	Approx. 853 meters per second (2,800 fps) with standard 660 grain bullet

	Maximum range
	Approx. 6,800 meters (7,450 yards) with standard 660 grain bullet

	Maximum effective range
	1,830 meters (2,000 yards) with standard 660 grain bullet

	Ammunition
	MK211 MOD 0, caliber .50 API cartridge

M33, caliber .50 ball cartridge

M17, caliber .50 tracer cartridge

M8, caliber .50 API cartridge

M20, caliber .50 APIT cartridge

M1A1, caliber .50 blank cartridge

	Magazine weight
	Ten rounds - 4.12 pounds

Eight rounds - 3.62 pounds

	SCOPE

	Sight type
	Leupold 4.5X14 Vary X

	Length
	12.62 inches

	Reticle
	Mil dot

	Lens
	50mm

	Elevation
	1 click equals ¼ MOA at 100 meters

	Windage
	1 click equals ¼ MOA at 100 meters

	Eye relief
	3 to 6 inches


LOCATION AND DESCRIPTION OF MAJOR COMPONENTS
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1. Upper Receiver Assembly. Includes the front sight, accessory base, carrying handle, muzzle brake, and barrel.

2. Rail. Used to attach the scope, the carrying handle, and accessory optic sights.

3. Carrying Handle. Steel stock with a hard plastic handle.

4. Front Sight. A 0.075 in. (0.19 cm) post with a protective, anti-glare ring.

5. Muzzle Brake. Critical to the functioning of the weapon; absorbs approximately 70 percent of the recoil.

6. Barrel. Length is 29 in. (73.7 cm) with eight lands and grooves in a uniform right-hand twist, one turn in 15 in. (38.1 cm). Muzzle end is threaded to accept a muzzle brake; breech end has a barrel extension integral to the locking function.

7. Bolt Assembly. Houses the firing pin, extractor, and ejector.

8. Bolt Carrier Assembly. Consists of the bolt, firing pin, all extraction and ejection mechanisms, cocking lever, and sear.

9. Bipod Assembly. Detachable forward support system composed of retractable legs and extending foot pads.

10. Lower Receiver Assembly. Includes detachable bipod assembly, buffer assembly, midlock pin, and trigger mechanism.
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11. Trigger (1). Fires the weapon by squeezing toward the rear of the rifle.

12. Safety Switch (2). Prevents and allows firing of the rifle.
CYCLE OF OPERATION

The cycle of operation for the M107 Rifle is broken down into eight basic steps (more than one step may occur at the same time).

1. Feeding: The force of the mainspring pushes the bolt forward toward the barrel extension, stripping a cartridge from the magazine and loading it into the chamber (by hand when first loading, by semiautomatic action afterwards).

2. Chambering: The bolt forces the round fully into the firing chamber, and the extractor snaps over the case rim. Blockages (dirt or debris) can prevent full chambering, as can dirty, bent, dented, or otherwise faulty ammunition.

3. Locking: During chambering the bolt enters the barrel extension, and the bolt latch engages the bolt latch trip (inside-top of the upper receiver assembly, just behind barrel extension). The bolt latch is then depressed, allowing the bolt to retract into the bolt carrier. The bolt, in turn, rotates due to the cam slot and is locked when its three locking lugs rotate into place in the barrel extension, closing the firing chamber.
4. Firing: Pulling the trigger pivots it on the trigger housing pin and presses on the transfer bar, causing the bar to rise. The transfer bar engages the sear (housed in the bolt carrier), forcing it upward and out of engagement with the firing pin extension. The firing pin extension, under spring power, forces the firing pin forward to strike the primer of the cartridge.
5. Unlocking: When the cartridge is fired, gas pressure exerts a thrust on the bolt face via the case head. The bolt carrier carries the bolt and barrel extension to the rear until the accelerator, protruding beneath the bolt carrier, contacts a shoulder in the trigger housing area. The accelerator is then pivoted up, causing the accelerator rod to be pushed out of the bolt carrier. As it protrudes from the front of the bolt carrier, it separates the bolt carrier from the barrel extension. Because of the cam slot in the side of the bolt, the bolt rotates as it is pulled and unlocks from the barrel extension.

6. Cocking: As the bolt recoils to the rear, the cocking lever "rides" the transfer bar back and down, causing it to disconnect from the trigger. The transfer bar is then held down in this position by the disconnector and is not released until pressure is released from the trigger. After disconnection, the cocking lever swings on its pin and overrides the transfer bar. The other end of the cocking lever protrudes into the bolt carrier and into the firing pin extension. As the cocking lever pivots, it withdraws the firing pin and compresses the firing pin extension sprang. The firing pin extension then catches the sear.

7. Extraction: As the bolt-locking lugs rotate away from the barrel extension, the bolt withdraws from the barrel and the bolt latch locks the bolt in its extended position. The extractor located on the bolt face and hooked over the rim of the fired case, pulls the case from the firing chamber.

8. Ejection: As soon as the fired case has been extracted and has cleared the rear of the barrel extension, it is expelled from the rifle by the spring-powered ejector.

LOADING PROCEDURES

1. Point weapon in a safe direction and ensure the weapon is on safe.
2. Center a cartridge between the feed lips in the magazine and press down until the cartridge snaps under the lips.

3. Insert the magazine into the magazine well of the lower receiver assembly.

4. Move the bolt handle up and all the way to the rear. 

5. Release the bolt handle chambering the first round from the magazine. 

6. Tap the bolt handle to ensure the bolt is fully forward.

UNLOADING PROCEDURES

1. Point the weapon in a safe direction & Place the weapon safety on "safe". 

2. Press the magazine catch forward towards the magazine 

3. Remove the magazine.

4. Pull the charging handle to the rear, which will eject any cartridge still chambered.

5. After the rifle is unloaded, and with the charging handle to the rear, look into the chamber make certain the breech area and chamber are empty.

6. Place weapon on fire, squeeze the trigger and using the charging handle ride the bolt forward. 

7. Place weapon on safe.

PERFORMANCE PROBLEMS

IMMEDIATE ACTION

PERFORM SPORTS. Immediate action is the prompt action taken by the user to correct a stoppage. The procedure for applying immediate action should become instinctive to the user, without the user attempting to discover the cause. It is important that the user apply immediate action instinctively to correct a stoppage.
Slap the magazine

Pull charging handle

Observe clear chamber

Release bolt forward

Tap seat the bolt

Squeeze the trigger

EMERGENCY PROCEDURES. An emergency condition exists when the magazine for the rifle has been lost or damaged and is not available.
In an emergency, the weapon may be fired without the magazine. A single cartridge may be inserted directly into the chamber. Insert round through magazine well into chamber. After insertion, close and lock the bolt to fire.

GENERAL

1. Check the mount. Make sure the scope is mounted securely to the rifle. Try, with bare hands, to twist the scope in the rings. If there is movement, retighten the mounting system.

2. Ensure that the weapon is properly assembled and the upper and lower receiver assemblies have positive retention of the midlock and rear lock pins.

3. Be sure to use proper ammunition, of the same bullet type, weight, and preferably lot number. Use of different types of ammunition may have different results and cause inaccuracy in adjustments.

4. Be sure that both the barrel and chamber are clean. Heavy grease on the rifle and copper fouling can diminish the accuracy of the rifle.

The table lists the common malfunctions, which you may find during the operation or maintenance of the rifle, or its components. You should perform the tests/inspections and corrective actions in the order listed.
CAUTION

If extensive corrosion is found and cleaning does not solve the problem, turn the complete weapon system in to the proper maintenance/supply channel.
	MALFUNCTION
	TEST OR INSPECTION
	CORRECTIVE ACTION

	1. Failure to feed
	1. Verify sluggish action
	Clean and lubricate or (if cold) check over lubrication

	
	2. Check for improper seating of magazine
	Reinsert magazine properly.

	2. Failure to chamber
	1. Check for damaged cartridge
	Remove cartridge and recharge (reload).

	
	2. Check for dirty chamber
	Clear and clean chamber

	3. Failure to lock or unlock
	1. Check for obstruction between firing pin and bolt.
	1. Disassemble and clean firing pin and bolt.

	
	
	2. Clean firing pin and bolt, try different ammo.

	
	2. check for blown primer wedged between firing pin and bolt.
	Evacuate to direct support maintenance.

	4. Failure to fire
	1. Verify faulty ammunition.
	Replace ammunition.

	
	2. Check for improper installation of firing mechanism
	Assemble firing mechanism properly.

	
	3. Check for broken firing pin.
	Turn-in firing pin for repair.

	
	4. Check for broken or weakened firing spring
	Turn-in firing spring for repair.

	
	5. Check for bent or broken cocking piece.
	Turn-in cocking piece for repair

	5. Failure to extract.
	1. Check for broken extractor.
	Replace extractor.

	
	2. Verify extractor is not moving freely in slot.
	Remove extractor and clean.

	
	3. Check for dirty chamber.
	Clean chamber.

	6. Failure to eject.
	Check for frozen or damaged ejector or spring
	Turn-in ejector or spring for repair.

	7. Very hard recoil.
	1. Check for faulty/hot ammunition.
	Replace or cool ammunition

	
	2. Check for missing or damaged/clogged muzzle brake.
	Turn-in muzzle brake for repair.

	8. Failure to cock
	None
	Evacuate to Direct Support Maintenance.


This section cannot list all malfunctions that may occur, nor all tests or inspections and corrective actions. If a malfunction is not listed or is not corrected by listed corrective actions, notify organizational maintenance.
MAINTENANCE

FIELD STRIPPING

The M107 is field stripped into four major components: upper receiver assembly (1), lower receiver assembly (2), bolt and carrier assemblies (3), and the telescopic sight assembly (4).

NOTE: Unless there is something wrong with the telescope, it will not be removed for normal field stripping.
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WARNING

Ensure that the weapon is unloaded and on SAFE before performing these procedures.

1. Remove rear lock and midlock pins.
2. Grasp charging handle on the bolt carrier and pull to the rear until the bolt clears the barrel extension.

3. While holding the charging handle to the rear, lift the back end of the upper receiver assembly until it clears the bolt. Slowly allow the bolt carrier to return to its forward position.

4. Disengage front hook from the front hook pin on the lower receiver and lift upper receiver assembly clear of lower receiver assembly.

WARNING

Buffer and buffer spring are under heavy spring tension.

5. Pull the bolt carrier rearward and insert the rear lock pin through the buffer and buffer spring.

CAUTION

When removing the bolt carrier from the lower receiver assembly, ensure carrier is completely forward of the housing before lifting bolt to avoid damaging lower receiver assembly.

6. Gently pull the bolt carrier forward and lift out of the lower receiver assembly.
7. Reassemble in reverse order.
CLEANING INSTRUCTIONS

NOTE: The rifle should be cleaned and lubricated as soon as possible after each shooting session, to prevent the corrosive effects of moisture, and buildup of debris, grit, and carbon build up in the action and barrel.

Cleaning the Chamber

Using deployment cleaning kit, insert a section of the five piece cleaning rod through the ratchet handle of the chamber brush. Apply cleaning solvent to the brush and vigorously scrub the chamber. Turn the cable and brush in a clockwise direction in order to remove residue from the corner of the neck.
Cleaning the Optics

CAUTION

Use extreme care to avoid scratching the lenses. Do not allow solvents to touch the lenses.

1. Remove dust, lint, and dirt from the lens and exterior of the scope using a clean camel hair artist brush.

2. To remove smudges from the lens, breathe heavily on them and wipe off moisture with lens paper. If lens paper is not available, use a soft, clean, dry cloth.

3. Keep all hex screw fittings clear of mud and dirt. If they become clogged, use a safety pin or similar item to dig out the debris.

4. Keep lens free of oil and grease. If there are fingerprints, oil spots, etc., on the lens, use rubbing alcohol with lens paper to remove. Pat the lens, do not scrub.

5. After cleaning, apply a light coat of lubricant to the scope body.
Cleaning the Muzzle and Muzzle Brake

1. On one end of the cleaning cable attach the T-handle body and insert the rod handle through the hole in the T- handle body. Pass the opposite end of the cable through the muzzle end of the barrel until the end exits the chamber.

2. Attach the cleaning tip with two patches dipped in cleaning solvent, and pull the patches out through the muzzle to remove powder residue. Repeat with the bore brush dipped in solvent. Attach two clean patches to the cleaning tip and repeatedly pull clean patches out through the muzzle end until they come out clean.

3. Clean the muzzle brake with a small brush and bore solvent. It is best to clean the muzzle brake at the same time the barrel is being cleaned, as the bore solvent will help in loosening the carbon that builds-up on the interior walls.
Cleaning the Bolt Assembly

Clean the bolt face with bore solvent. Use a brush and scraper to remove carbon and brass shavings from both the extractor and the ejector. Depress the ejector and extractor by hand to test their smooth motion. If they hang-up or their motion is not smooth, remove them and clean the parts, springs and holes. Apply lubrication before assembly, and test their motion by hand.

Cleaning the Magazine

WARNING

Wear eye protection to prevent injury from spring-loaded parts, particularly when removing the magazine base plate.

NOTE: Disassembling the magazine is not recommended as a matter of routine maintenance, but it may become necessary for repairs.
1. Hold magazine tube upside down on a firm surface and place end of 1/8 in. punch in hole located on base plate. Gently pry upwards to clear locking flange on base plate, and slide base plate off magazine tube. (It may be necessary to tap base plate a few times with punch to get it started).

2. Control magazine spring as base plate is removed. Withdraw magazine spring and magazine follower from magazine tube.

3. Wipe clean all parts of magazines.

WARNING

Wear eye protection to prevent injury from spring-loaded parts, particularly when replacing the magazine base plate.

4. Ensure that loop of magazine spring is around protrusion located on bottom of magazine follower.

5. Install magazine follower and magazine spring into magazine tube. Secure with base plate.
6. After cartridge magazine has been reassembled, check for proper functioning by loading it with five dummy rounds and pushing downward on the dummy rounds. They should move freely without binding.
INSPECTION OF INSTALLED ITEMS

An inspection shall be performed on components, assemblies, or parts installed on the M107 Sniper Rifle. The purpose of this inspection is to determine if the item is damaged or deteriorated to the extent that it should be replaced or repaired. The table below lists the required inspections and acceptable/unacceptable conditions for the M107 Sniper Rifle.
	ASSEMBLY
	ITEM INSPECTED
	PROCEDURE
	CONDITION

	Upper Receiver Assembly
	Upper Receiver Assembly
	Visual inspection (special attention should be paid to the hinge lip at the front of the receiver
	Upper receiver assembly should NOT be cracked, bent or burred

	
	Barrel Springs
	Visual inspection
	Barrel springs must NOT be over-stretched, and each coil; should be tight, with NO spaces between coils when barrel springs are relaxed

	
	Barrel
	Visual inspection
	Barrel should be clean and free of obstruction

	
	Impact Bumpers
	Visual inspection
	Impact bumpers should be in good condition, not frayed, cracked or twisted

	
	Front Sight
	Traverse through complete range of motion
	Should have fluid motion throughout traverse and have positive retention in the upright position

	Barrel Assembly
	Muzzle Brake
	Visual inspection and check for looseness
	Muzzle brake should be tight and fully screwed on and properly positioned

	
	Scope Mountings
	Visual inspection and check for looseness
	Scope mountings should be tight and in good condition

	
	Iron Sights
	Traverse iron sight through complete range and lightly lubricate iron sight to prevent corrosion
	Iron sights should traverse through complete range without binding or stoppage

	CONTINUED

	Bolt Assembly
	Extractor and Ejector
	Check spring tension and visually inspect for chips or wear
	Extractor and ejector springs must NOT be over-stretched. There should be no chips and wear on the extractor or ejector.

	
	Firing Pin
	Push bolt into the carrier, using the midlock pin, decock before inspecting firing pin protrusion. Check firing pin hole (on bolt face) for erosion/pitting.
	Firing pin hole should not have erosion/pitting

	
	Bolt Latch
	Visual inspection
	Bolt latch should not show any deformation

	
	Sear
	Swing the cocking lever forward
	The sear should capture the firing pin extension before the cocking lever is fully depressed.

	Carrier Assembly
	Bolt Assembly
	With firing mechanism de-cocked, depress bolt latch and manually work the bolt in and out, feeling for any roughness, which may indicate wear, corrosion or grit in the carrier
	Bolt assembly should operate smoothly

	Lower Receiver Assembly
	Mainspring
	With the bolt and carrier assemblies in position, pull them rearward and check to see that the mainspring moves freely (full travel)
	If there is ANY binding, take the weapon to the armorer for further inspection

	
	Mainspring Housing
	Hold the bolt and carrier assemblies back and down approximately ¼ inch inside the receiver. With the thumb safety on ‘FIRE’, pull the trigger
	Firing mechanism should function. If the housing is bent, the bolt and carrier assemblies will rise as the trigger is pulled, preventing proper function.

	
	Lower Receiver Assembly
	Visual inspection
	Lower receiver assembly should NOT be cracked, bent or burred.

	
	Bipod Assembly
	Check bipod assembly and mounting hardware.
	Legs should extend and hardware functions properly


ZEROING IRON SIGHTS AND DAYLIGHT SCOPE
ZEROING THE IRON SIGHT

1. Assume a prone-supported firing position 100 meters from the zero target (NSN 6920-00-900-8205). Align index line with the 100-meter range line on the elevation scale.
2. Align windage index line with windage zero index line on base of iron sight. Align the rear peep sight with the front sight post.
NOTE:
1. One click of elevation knob (4) moves the strike of the round 1.6 in. (4.06 cm) at 100 meters.

2. One click of windage knob (5) moves the strike of the round 0.75 in. (1.90 cm) at 100 meters.

3. Obtain the proper sight picture by aligning the rear peep sight with front sight post. Fire a three round shot group at center mass of the zero target, maintaining the same aim point with each shot. Note the strike of the rounds and make windage and elevation adjustment accordingly.

4. Continue firing three round shot groups, making windage and elevation adjustments as necessary until the shot group is center mass on the zero target.

5. Once the shot group is center mass, loosen the screw on the elevation scale. Slide the elevation scale until the 100 meter range index line is aligned with the index line on the rear peep sight, tighten the screw.

6. Confirm zero by setting the elevation scale to the 500-meter line and fire a three round shot group at a 500-meter target.
DAYLIGHT SCOPE

There are seven basic parts to the daylight scope, the objective lens (front lens) (1), the elevation adjustment turret (2), the windage adjustment turret (3), the power selector ring (4), the eyepiece lock ring (5), parallax adjustment turret (6), and the eyepiece lens (7).
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Live Fire Zero

1. Zero the scope on a known-distance range on a zero target (NSN 6920-00-900- 8205).

2. Assume a prone-supported firing position 100 meters from the target. Turn the elevation adjustment turret clockwise until it bottoms out. Once at the bottom, turn the elevation adjustment turret counterclockwise 34 minutes or 136 clicks. Turn the windage adjustment turret clockwise until it bottoms out. Once at the bottom, turn the windage adjustment turret counterclockwise 52 minutes or 208 clicks.

3. Fire three rounds at the center of the target, keeping the same aiming point each time and triangulate. Note the strike of the rounds and make windage and elevation adjustment accordingly. Continue firing three round shot groups making windage and elevation adjustments as necessary until the shot group is center mass on the zero target.

NOTE: Each click of windage or elevation equals 1/4 minute of angle (MOA). Therefore at 100 meters, 1 MOA equals approximately 1 inch.

4. Once the shot group is centered, loosen the screws on the elevation and windage adjustment dials. Turn the elevation adjustment turret to the index line marked "1" and tighten screws. Turn the windage adjustment turret until the "0" on the windage adjustment turret is lined up with the windage index line and tighten screws.

5. After zeroing at 100 meters, confirm by setting the elevation adjustment turret to 500 meters and firing a three round shot group at a 500 meter target.
For Field Fire see M24 Chapter, Field Fire section.
CHAPTER XII
ADDITIONAL SIGHTS

NOTE: The M16A2 300-meter zero target is used for 25-meter zeroing with all weapon configurations.
ELEVATION AND WINDAGE SIGHT ADJUSTMENTS
	SIGHT SYSTEM
(top mounted, any weapon)
	ELEVATION
(one click equals…)
	WINDAGE
(one click equals…)

	M68
	0.40 cm at 25 meters
1.60 cm (0.6 inches) at 100 meters

COUNTERCLOCKWISE = UP)
	0.40 cm at 25 meters
1.60 cm (0.6 inches) at 100 meters

(COUNTERCLOCKWISE = RIGHT)

	ACOG
	3 clicks equals 0.6 cm at 25 meters
3 clicks equals 2.4 cm at 100 meters

3 clicks equals 0.9 inches at 100 meters

(CLOCKWISE = UP)
	3 clicks equals 0.6 cm at 25 meters
3 clicks equals 2.4 cm at 100 meters

3 clicks equals 0.9 inches at 100 meters

 (CLOCKWISE = RIGHT)

	M145
	0.25 cm at 10 meters

2.50 cm (1 inch) at 100 meters

5 inches at 500 meters

(COUNTERCLOCKWISE = UP)
	0.25 cm at 10 meters

2.50 cm (1 inch) at 100 meters

5 inches at 500 meters

(COUNTERCLOCKWISE = RIGHT)

	AN/PEQ-15 AIM POINT
	0.50 cm at 25 meters
2.0 cm (0.7 inches) at 100 meters

(CLOCKWISE = UP)
	0.50 cm at 25 meters

2.0 cm (0.7 inches) at 100 meters

(CLOCKWISE = RIGHT)

	AN/PEQ-15 TARGET ILLUMINATOR
	0.50 cm at 25 meters

2.0 cm (0.7 inches) at 100 meters

(CLOCKWISE = UP)
	0.50 cm at 25 meters

2.0 cm (0.7 inches) at 100 meters

(CLOCKWISE = LEFT)

	AN/PEQ-2A AIM POINT
	1.0 cm at 25 meters

4.0 cm (1.5 inches)at 100 meters

(CLOCKWISE = UP)
	1.0 cm at 25 meters

4.0 cm (1.5 inches) at 100 meters

(CLOCKWISE = RIGHT)

	AN/PEQ-2A TARGET ILLUMINATOR
	1.0 cm at 25 meters

4.0 cm (1.5 inches)at 100 meters

(CLOCKWISE = DOWN)
	1.0 cm at 25 meters

4.0 cm (1.5 inches) at 100 meters

(CLOCKWISE = RIGHT)

	AN/PAQ-4B/C
	1.0 cm at 25 meters
4.0 cm (1.5 inches)at 100 meters

(CLOCKWISE = UP)
	1.0 cm at 25 meters
4.0 cm (1.5 inches) at 100 meters

(CLOCKWISE = LEFT)

	
	WFOV
Each increment of reticle adjustment equals…
	NFOV
Each increment of reticle adjustment equals…

	AN/PAS-13B(V)2 MWTS
	1.50 cm at 25 meters
6.00 cm (2.4 inches) at 100 meters
	0.50 cm at 25 meters
2.00 cm (0.8 inches) at 100 meters

	AN.PAS-13B(V)3 HWTS
	0.75 cm at 25 meters

3.00 cm (1.2 inches) at 100 meters
	0.25 cm at 25 meters

1.00 cm (0.4 inches) at 100 meters

	AN/PAS-13C(V)1 LWTS
	1.20 cm at 25 meters

4.80 cm(1.8 inches) at 100 meters
	0.60 cm at 25 meters

2.40 cm (0.9 inches) at 100 meters

	AN/PAS-13C(V)2 MWTS
	1.41 cm at 25 meters
5.64 cm(2.2 inches) at 100 meters
	0.47 cm at 25 meters
1.88 cm(0.7 inches) at 100 meters

	AN/PAS-13C(V)3 HWTS
	0.69 cm at 25 meters
2.76 cm(1 inch) at 100 meters
	0.23 cm at 25 meters
0.92 cm(0.3 inches) at 100 meters

	AN/PAS-13D(V)2 MWTS
	1.20 cm at 25 meters
4.80 cm(1.8 inches) at 100 meters
	0.40 cm at 25 meters
1.60 cm(0.6 inches) at 100 meters

	AN/PAS-13D(V)3 HWTS
	0.60 cm at 25 meters
2.40 cm(0.9 inches) at 100 meters
	0.20 cm at 25 meters
0.80 cm(0.3 inches) at 100 meters


	SIGHT
	WEAPON

SYSTEM
	OFFSET

Point of Impact (POI)
	NOTES

Point of Aim (POA)

	M68


	M4 and M16
	25 meter:

POI – 1.4 cm down
	This offset results in a 300 meter zero

	ACOG
	M4 and M16
	25 meter: NONE

POI – same as POA
	Tip of 300 meter post is used for 25 meter zero POA

	M145
	M249 and M240B
	10 meter: NONE

POI – same as POA
	10mZ (800) line is used for 10 meter zero POA

500 meter line is used for 500 meter field zero


AN/PEQ-15 ATPIAL OFFSETS
	Weapon
	Mount
	Range Zeroed To
	10m Boresight Target Offset Squares
	25m M16A2/A4 Target Zero Offset Squares

	M4/M16A4 MWS
	Top Rail
	300m
	VIS 2.0R / 1.5U

IR 1.0R / 2.5U
	VIS 2.5L / 1.5U

IR 1.5L / 0.5U

	M4/M16A4 MWS
	Left Rail
	300m
	VIS 3.0L / 0.0

IR 4.0L / 1.0D
	VIS 2.5R / 3.5U

IR 3.5R / 4.5U

	M4/M16A4 MWS
	Right Rail
	300m
	VIS 3.0R / 4.5D

IR 4.0R / 3.5D
	VIS 3.0L / 7.0U

IR 4.0L / 6.0U

	M4/M16A4 MWS
	Top Rail
	300m
	VIS 2.0R / 4.5U
IR 1.0R / 5.5U
	VIS 2.5L / 0.0
IR 1.5L / 0.5U

	M4/M16A4 MWS
	Left Rail
	300m
	VIS 3.5L / 0.5U
IR 4.5L / 0.5D
	VIS 2.5L / 2.5U

IR 3.5L / 3.5U

	M4/M16A4 MWS
	Right Rail
	300m
	VIS 3.5R / 1.0D
IR 4.5R / 0.5D
	VIS 4.0L / 5.0U

IR 5.0L / 6.0U

	M249 Short Barrel
	Feed Tray Cover
	400m
	VIS 0.0 / 4.0U

IR 1.0L / 5.0U
	VIS 3.0L / 4.0U

IR 2.0L / 3.0U

	M249 Short Barrel
	Left Side Forward Rail
	400m
	VIS 6.0L / 3.5D
IR 7.0L / 4.5D
	VIS 1.5R / 11.0U

IR 2.5R / 12.0U

	M249 Short Barrel
	Right Side Forward Rail
	400m
	VIS 2.5R / 7.5D
IR 3.5R / 6.5D
	VIS 3.5L / 14.5U

IR 4.5L / 13.5U

	M249 Standard Barrel
	Feed Tray Cover
	400m
	VIS 2.0R / 2.0U

IR 1.0R / 3.0U
	VIS 1.5L / 4.0U

IR 0.5L / 3.0U

	M249 Standard Barrel
	Left Side Forward Rail
	400m
	VIS 5.0L / 4.0D
IR 6.0L / 5.0D
	VIS 4.5R / 11.0U

IR 5.5R / 12.0U

	M249 Standard Barrel
	Right Side Forward Rail
	400m
	VIS 4.7R / 9.5D
IR 5.7R / 8.5D
	VIS 3.0L / 15.0U

IR 4.0L / 14.0U

	M240B MG
	Feed Tray Cover
	500m
	VIS 3.0R / 0.5U

IR 2.0R / 1.5U
	VIS 2.0L / 5.0U

IR 1.0L / 6.0U

	M240B MG
	Left Side Forward Rail
	500m
	VIS 4.0L / 5.0D
IR 5.0L / 6.0D
	VIS 5.0R / 12.5U

IR 6.0R / 13.5U

	M240B MG
	Right Side Forward Rail
	500m
	VIS 5.5R / 8.5D
IR 6.5R / 7.5D
	VIS 4.0L / 16.0U

IR 5.0L / 17.0U


M2HB OPTIC CONFIGURATION OFFSETS
	Optic
	Range
(meters)
	25m M16A2/A4 Target Zero Offset
(squares) (strike zone)
	10m Boresight Target Offset

(centimeters) (optic sight point)

	
	
	Deflection
	Elevation
	Deflection
	Elevation

	AN/PAS-13(V)3
	500
	0.0
	12.8 Down
	0.0
	16.3 Up

	AN/PEQ-2A
	500
	1.5 Left
	9.5 Down
	1.95 Right
	9.2 Up


THERMAL WEAPON SIGHTS OFFSETS
	Optic
	Weapon system
	Range
	Desired Point of Impact at 25-Meter Range (squares)

	AN/PAS-13B(V)2 MTWS
	M16A2
	300
	8.1 DOWN

	AN/PAS-13B(V)2 MTWS
	M4/M16A4
	300
	6.0 DOWN

	AN/PAS-13B(V)2 MTWS
	M249
	400
	5.5 DOWN

	AN/PAS-13B(V)2 MTWS
	M240B
	500
	2.3 UP

	AN/PAS-13B(V)3 HTWS
	M2
	500
	12.8 DOWN

	AN/PAS-13B(V)3 HTWS
	M24
	100
	7.7 DOWN

	AN/PAS-13C(V)1 LTWS
	M16A2
	300
	9.4 DOWN

	AN/PAS-13C(V)1 LTWS
	M4/M16A4
	300
	5.1 DOWN

	AN/PAS-13C(V)2 MTWS
	M249
	400
	6.0 DOWN

	AN/PAS-13C(V)2 MTWS
	M240B
	500
	2.2 DOWN

	AN/PAS-13C(V)3 HTWS
	M16A2
	300
	11.2 DOWN

	AN/PAS-13C(V)3 HTWS
	M4/M16A4
	300
	5.9 DOWN

	AN/PAS-13C(V)3 HTWS
	M2
	500
	14.7 DOWN

	AN/PAS-13C(V)3 HTWS
	M24
	100
	10.7 DOWN

	AN/PAS-13C(V)3 HTWS
	M107
	100
	11.1 DOWN

	AN/PAS-13D(V)2 MTWS
	M16A2
	300
	7.4 DOWN

	AN/PAS-13D(V)2 MTWS
	M4/M16A4
	300
	4.4 DOWN

	AN/PAS-13D(V)2 MTWS
	M249
	400
	4.4 DOWN

	AN/PAS-13D(V)2 MTWS
	M240B
	500
	0.6 DOWN

	AN/PAS-13D(V)3 HTWS
	M16A2
	300
	7.4 DOWN

	AN/PAS-13D(V)3 HTWS
	M4/M16A4
	300
	4.4 DOWN

	AN/PAS-13D(V)3 HTWS
	M2
	500
	13.1 DOWN

	AN/PAS-13D(V)3 HTWS
	M24
	100
	6.8 DOWN

	AN/PAS-13D(V)3 HTWS
	M107
	100
	9.0 DOWN


M249 AND M240B SIGHT CONFIGURATION OFFSETS
	QUICK REFERENCE – POSSIBLE WEAPON CONFIGURATIONS

	WEAPON
	ACCESSORY
	MOUNT
	RANGE ZEROED TO
	ZERO TARGET OFFSET
	BORESIGHT TARGET OFFSET
	MILES OFFSET

	M249
	IRON SIGHTS
	N/A
	400M
	N/A
	TBD
	1.9L / 0.5U

	M249
	MGO
	IFTC RAIL
	400M
	TBD
	0.0 / 7.9U
	1.9L / 0.5U

	M249
	MGO
	TWS BRACKET
	400M
	TBD
	0.0 / 2.1U
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	TWS BRACKET TOP
	400M
	0.5R / 1.5U
	1.8L / 7.7U
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	AN/PVS-4 BRACKET
	400M
	2.5R / 1.5D
	4.1L / 6.1U
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	INSIGHT RAIL GRABBER W/ IFTC
	400M
	TBD
	1.7L / 4.7U
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	PICATINNY RAIL GRABBER W/ IFTC
	400M
	1.7R / 0.0
	1.7L / 5.4U
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	INSIGHT RAIL GRABBER FORWARD RAILS RIGHT
	400M
	5.9R / 9.6D
	5.9R / 4.0D
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	INSIGHT RAIL GRABBER FORWARD RAILS LEFT
	400M
	6.0R / 13.3D
	6.0R / 8.3D
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	PICATINNY RAIL GRABBER WITH ALL SPACER FORWARD RAILS RIGHT
	400M
	7.7R / 9.6D
	7.7R / 4.0D
	1.9L / 0.5U

	M249
	AN/PAQ-4C
	PICATINNY RAIL GRABBER FORWARD RAILS LEFT
	400M
	7.6R / 13.3D
	7.6R / 8.3D
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	TWS BRACKET TOP
	400M
	1.8L / 2.7D
	1.8R / 8.0U
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	AN/PVS-4 BRACKET WITH SPACER
	400M
	5.0R / 4.0D
	0.5L / 6.5U
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	INSIGHT RAIL GRABBER W/ IFTC
	400M
	2.0L / 1.5U
	2.0R / 4.8U
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	PICATINNY RAIL GRABBER W/ IFTC
	400M
	2.0L / 0.5D
	2.0R / 6.5U
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	INSIGHT RAIL GRABBER FORWARD RAILS RIGHT
	400M
	6.1R / 13.2D
	6.1R / 7.6D
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	INSIGHT RAIL GRABBER FORWARD RAILS LEFT
	400M
	6.0R / 9.4D
	6.0R / 4.4D
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	PICATINNY RAIL GRABBER WITH ALL SPACER FORWARD RAILS RIGHT
	400M
	7.8R / 13.2D
	7.8R / 7.6D
	1.9L / 0.5U

	M249
	AN/PEQ-2A
	PICATINNY RAIL GRABBER FORWARD RAILS LEFT
	400M
	7.6R / 9.4D
	7.6R / 4.4D
	1.9L / 0.5U

	M249
	AN/PVS-4
	IFTC TOP WITH SPACER
	400M
	0.0 / 4.3D
	0.0 / 10.0U
	1.9L / 0.5U

	M249
	AN/PVS-4
	AN/PVS-4 BRACKET
	400M
	2.5R / 4.9D
	2.2L / 11.2U
	1.9L / 0.5U

	M249
	AN/PAS-13
	IFTC TOP
	400M
	0.0 / 2.7D
	0.0 / 8.6U
	1.9L / 0.5U

	M249
	AN/PAS-13
	TWS BRACKET
	400M
	0.0 / 5.5D
	0.0 / 10U
	1.9L / 0.5U

	M240B
	IRON SIGHTS
	N/A
	500M
	TBD
	TBD
	1.9L / 0.5U

	M240B
	MGO
	FEED TRAY RAIL COVER
	500M
	N/A
	0.0/0.0
	5.0R / 4.1D

	
	
	
	
	
	
	

	QUICK REFERENCE – POSSIBLE WEAPON CONFIGURATIONS - CONTINUED

	WEAPON
	ACCESSORY
	MOUNT
	RANGE ZEROED TO
	ZERO TARGET OFFSET
	BORESIGHT TARGET OFFSET
	MILES OFFSET

	M240B
	AN/PAQ-4C
	PICATINNY RAIL GRABBER TOP
	500M
	1.7R / 2.2D
	1.5L / 3.5U
	5.0R / 4.1D

	M240B
	AN/PEQ-2A
	INSIGHT RAIL GRABBER TOP
	500M
	2.0R / 1.5D
	1.7R / 3.7U
	5.0R / 4.1D

	M240B
	ANPAQ-4C
	INSIGHT RAIL GRABBER FORWARD RAILS RIGHT
	500M
	TBD
	TBD
	5.0R / 4.1D

	M240B
	AN/PAQ-4C
	INSIGHT RAIL GRABBER FORWARD RAILS LEFT
	500M
	6.2R / 16.8D
	6.2R / 8.1D
	5.0R / 4.1D

	M240B
	AN/PAQ-4C
	PICATINNY RAIL GRABBER FORWARD RAILS RIGHT
	500M
	TBD
	TBD
	5.0R / 4.1D

	M240B
	AN/PAQ-4C
	PICATINNY RAIL GRABBER FORWARD RAILS LEFT
	500M
	7.9R / 16.8D
	7.9R / 8.1D
	5.0R / 4.1D

	M240B
	AN/PEQ-2A
	INSIGHT RAIL GRABBER FORWARD RAILS RIGHT
	500M
	TBD
	TBD
	5.0R / 4.1D

	M240B
	AN/PEQ-2A
	INSIGHT RAIL GRABBER FORWARD RAILS LEFT
	500M
	6.2R / 12.8D
	6.2R / 4.1D
	5.0R / 4.1D

	M240B
	AN/PEQ-2A
	PICATINNY RAIL GRABBER FORWARD RAILS RIGHT
	500M
	TBD
	TBD
	5.0R / 4.1D

	M240B
	AN/PEQ-2A
	PICATINNY RAIL GRABBER FORWARD RAILS LEFT
	500M
	7.9R / 12.8D
	7.9R / 4.1D
	5.0R / 4.1D

	M240B
	AN/PVS-4
	FEED TRAY COVER RAIL PICATINNY RAIL GRABBER WITH SPACER
	500M
	0.0 / 6.2D
	0.0 / 6.0U
	5.0R / 4.1D

	M240B
	AN/PAS-13
	FEED TRAY COVER
	500M
	0.0 / 2.3U
	0.0 / 8.0U
	5.0R / 4.1D


M4/M16 POSSIBLE SIGHT CONFIGURATION OFFSETS

	Weapon
	Accessory
	Rail Grabber
	Mount
	Location
	Range To Zero
	Zero Offset
	Boresight Target
	MILES Offset

	M16A2
	Iron sight
	N/A
	N/A
	N/A
	300m
	0.0

0.0
	0.0

4.2U
	2.0L

0.9U

	M16A2
	M68
	N/A
	M68 gooseneck
	Carrying handle
	300m
	0.0

1.4D
	0.0

5.2U
	2.0L

2.4U

	M16A2
	LTWS
	TWS
	TWS bracket assembly
	Carrying handle
	300m
	0.0

10D
	0.0

13.4U
	2.0L

2.4U

	M16A2
	TWS
	N/A
	TWS bracket assembly
	Carrying handle
	300m
	0.0

8.1D
	0.0

11.5U
	2.0L

2.4U

	M16A2
	AN/PVS-4
	N/A
	AN/PVS-4 mounting knob
	Carrying handle
	300m
	0.0

7.0D
	0.0

9.4U
	2.0L

0.9U

	M16A2
	AN/PAQ-4B/C
	N/A
	M4/M16 bracket
	Handguards
	300m
	1.5R

0.5U
	1.85L

2.54U
	2.0L

0.9U

	M16A2
	AN/PEQ-2A
	N/A
	M4/M16 bracket
	Handguards
	300m
	1.5L

0.5U
	1.8R

2.4U
	2.0L

0.9U

	M16/M203
	AN/PAQ-4B/C
	N/A
	Spacer and AN/PVS-4 mounting knob
	Carrying handle
	300m
	1.85R

2.6D
	1.85L

8.6U
	2.0L

3.9U

	M16/M203
	AN/PVS-4
	N/A
	AN/PVS-4 mounting bracket assembly
	Carrying handle
	300m
	4.2R

9.8D
	TBD
	2.0L

0.9U

	M4/M4A1
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

4.01U
	2.0L

0.9U

	M4/M4A1
	AN/PAQ-4B/C
	N/A
	M4/M16 bracket
	Handguards
	300m
	1.5R

2.5U
	1.85L

2.54U
	2.0L

0.9U

	M4/M4A1
	LTWS
	TWS
	N/A
	Upper receiver
	300m
	0.0

4.5D
	0.0

7.9U
	TBD

	M4/M4A1
	TWS
	Picatinny
	TWS spacer and rail grabber
	Upper receiver
	300m
	0.0

5.7D
	0.0

9.4U
	2.0L

2.4U

	M4/M4A1
	AN/PEQ-2A
	N/A
	M4/M16 bracket
	Handguards
	300m
	1.0L

0.3U
	1.8R

2.4U
	2.0L

0.9U

	M4/M4A1
	AN/PVS-4
	Picatinny
	Spacer and rail grabber
	Upper receiver
	300m
	0.0

3.4D
	0.0

7.6U
	2.0L

0.9U

	M4/M4A1
	M68
	M68
	Half-moon spacer
	Upper receiver
	300m
	0.0

1.4D
	0.0

5.63U
	2.0L

2.4U

	M4/M203
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

6.01U
	2.0L

0.9U

	M4/M203
	AN/PAQ-4B/C
	N/A
	Spacer and AN/PVS-4 mounting knob
	Carrying handle
	300m
	1.3R

1.9D
	1.85L

8.6U
	2.0L

0.9U

	M4/M203
	AN/PVS-4
	Picatinny
	Spacer and rail grabber
	Upper receiver
	300m
	0.0

3.4D
	0.0

9.6U
	2.0L

3.9U

	M4 MWS
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

4.01U
	2.0L

0.9U

	M4 MWS
	AN/PVS-4
	Picatinny
	Spacer and rail grabber
	Upper receiver
	300m
	0.0

3.4D
	0.0

7.6U
	2.0L

0.9U

	M4 MWS
	M68
	M68
	Rail grabber
	Upper receiver
	300m
	0.0

1.4D
	0.0

5.63U
	2.0L

2.4U

	M4 MWS
	LTWS
	TWS
	N/A
	Upper receiver
	300m
	0.0

4.5D
	0.0

7.9U
	2.0L

2.4U

	M4 MWS
	TWS
	TWS
	Spacer
	Upper receiver
	300m
	0.0

5.7D
	0.0

9.4U
	2.0L

2.4U

	M4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Left
	300m
	TBD
	4.5L

1.0D
	2.0L

0.9U

	M4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Right
	300m
	N/A
	5.0R

5.4D
	2.0L

0.9U

	M4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Top
	300m
	1.5L

0.5D
	2.9R

2.3U
	2.0L

0.9U

	M4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Top
	300m
	N/A
	1.95R

4.1U
	2.0L

0.9U

	M4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Right
	300m
	N/A
	6.35R

4.4D
	2.0L

0.9U

	M4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Left
	300m
	6.9R

2.0U
	6.2L

0.60D
	2.0L

0.9U

	Weapon
	Accessory
	Rail Grabber
	Mount
	Location
	Range To Zero
	Zero Offset
	Boresight Target
	MILES Offset

	M4 MWS
	AN/PEQ-2A
	Insight
	Training adapter
	Top
	300m
	2.0L

1.5D
	N/A
	2.0L

0.9U

	M4 MWS
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Top
	300m
	4.9R

6.1U
	1.75L

3.9U
	2.0L

0.9U

	M4 MWS
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Right
	300m
	N/A
	6.9R

0.0D
	2.0L

0.9U

	M4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Top
	300m
	N/A
	1.75L

2.15U
	2.0L

0.9U

	M4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Right
	300m
	N/A
	4.35R

0.65D
	2.0L

0.9U

	M4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Left
	300m
	N/A
	4.30L

4.25D
	2.0L

0.9U

	M4MWS/M203
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

6.01U
	2.0L

0.9U

	M4MWS/M203
	AN/PAQ-4B/C
	Picatinny
	Bracket adapter
	Left
	300m
	4.9R

6.1U
	6.0L

4.0D
	2.0L

3.9U

	M4MWS/M203
	AN/PVS-4
	Picatinny
	Spacer
	Upper receiver
	300m
	0.0

3.4D
	0.0

9.6U
	2.0L

3.9U

	M16A4 MWS
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

4.01U
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Left
	300m
	6.5R

8.1U
	6.03L

4.25D
	2.0L

0.9U

	M16A4 MWS
	TWS
	TWS
	Spacer
	Upper receiver
	300m
	0.0

6.0D
	0.0

9.4U
	2.0L

2.4U

	M16A4 MWS
	M68
	M68
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

5.63U
	2.0L

2.4U

	M16A4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Left
	300m
	3.0R

3.0U
	4.5L

1.0D
	2.0L

0.9U

	M16A4 MWS
	AN/PVS-4
	Picatinny
	Spacer
	Upper receiver
	300m
	0.0

4.6D
	0.0

7.6U
	2.0L

0.9U

	M16A4 MWS/M203
	BIS
	N/A
	N/A
	Upper receiver
	300m
	0.0

0.0
	0.0

6.01U
	2.0L

0.9U

	M16A4 MWS/M203
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Left
	300m
	6.5R

8.1U
	6.0L

4.0D
	2.0L

3.9U

	M16A4 MWS/M203
	AN/PVS-4
	Picatinny
	Spacer
	Upper receiver
	300m
	0.0

4.6D
	0.0

9.6U
	2.0L

3.9U

	M16A4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Left
	300m
	6.0R

2.0U
	6.2L

0.60D
	2.0L

0.9U

	M16A4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Right
	300m
	TBD
	6.35R

4.4D
	2.0L

0.9U

	M16A4 MWS
	AN/PEQ-2A
	Picatinny
	Spacer
	Top
	300m
	TBD
	1.95R

4.1U
	2.0L

0.9U

	M16A4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Right
	300m
	TBD
	5.5R

5.4D
	2.0L

0.9U

	M16A4 MWS
	AN/PEQ-2A
	Insight
	N/A
	Top
	300m
	1.5L

0.5D
	2.0R

2.3U
	2.0L

0.9U

	M16A4 MWS
	AN/PEQ-2A
	Insight
	Training adapter
	Top
	300m
	2.0L

1.5D
	TBD
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Top
	300m
	4.9R

6.1U
	1.75L

3.9U
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Picatinny
	AN/PAQ-4B/C bracket adapter
	Right
	300m
	N/A
	6.0R

0.9D
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Top
	300m
	N/A
	1.75L

2.15U
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Right
	300m
	N/A
	4.35R

0.65D
	2.0L

0.9U

	M16A4 MWS
	AN/PAQ-4B/C
	Insight
	N/A
	Left
	300m
	N/A
	4.30L

4.25D
	2.0L

0.9U


FIELD EXPEDIENT LASER AND NIGHT SIGHT ALIGNMENT

1. Boresighting without a boresighting device
a. Boresight can be accomplished in a controlled setting such as a team room or compound.

b. Begin by boresighting Backup Iron Sight. Look through the bore at an distant point ( a straight vertical line, side of door, etc.). Using windage adjustments, align the sight to the bore and vertical line.

c. Pick a smaller, more distant target (door knob, rock, etc. at 25-50m) for adjustment of elevation and repeat process.

d. An in-chamber laser (bullet-laser), if available, may be used instead of visual method to boresight rifle. This works well with aligning laser aiming devices such as the AN/PEQ-2.

e. Once boresight for sight is established, other sighting systems can be co-witnessed to establish an approximate boresight.
2. Co-Witnessing

a. Confirm alignment by using known zeroed sights to check other sights.

b. Example: Dial the Reflex Sight aiming dot to align with a zeroed iron sight or confirm that the aiming dot is correctly aligned with the infrared aiming laser.

3. Live-Fire Sighting Rounds (if practical/tactical)

a. Boresight weapon (see #1)

b. Pick a target such as a hillside, rock, or stump at 50-200m.

c. Fire two (2) sighting rounds a target.

d. Adjust windage and elevation to move Point-of- Impact (POI) to Point-of-Aim (POA)

e. Make bold corrections (bracket target) and record corrections on a note pad.

f. Repeat steps c, d, and e above until POI and POA are aligned.
NOTE:
1. 300m ZERO

a. ADVANTAGES: No elevation hold correction out to zero range aiming center of mass. POI within 15 inches of POA (7.5" high or low) from 0 to 350m.

b. DISADVANTAGES: Must hold 7.5" low at mid range, 170m, to increase hits on smaller targets.

2. 200m ZERO

a. ADVANTAGE: POI within 3 inches of POA from 0 to 225m.

b. DISADVANTAGE: POI is approximately 10" low at 300meters.

CHAPTER XIII

STATIC RANGE SOP

1. General:  This SOP sets procedures and responsibilities applicable to XX BCT ranges.

2. Scope:  This SOP applies to all personnel assigned to the XX BCT.

3. Responsibilities:

a. STAFF:

(1) S-3:  Program ranges on the annual training calendar.

(a) Schedule ranges through Range Operations.

(b) Provide guidance and current training doctrine to commanders and range OICs.

(c) Coordinate and resource ammunition required for a range.

(d) Coordinate for training aids, to include the Weaponeer (TSC), as requested by range OICs.

(e) Coordinate for Medics.

(f) Submit completed DA Form 581's to the ammunition NCO.

(g) Conduct a rehearsal with the Range OIC and NCOIC NLT seven working days prior to the range.

(h) Inspect PMI for compliance with this SOP.

(2) S-4:

(a) Maintain the Class V document register.

(b) Review DA Form 581's for accuracy.

(c) Turn in completed DA Form 581's to the S-3 for submission to the ammunition NCO.

(d) Coordinate for class I draw.

(e) Resource any class IV required.

(3) Battalion Commo:  Provide communication support, as requested.

b. FSC

(1) Coordinate for ammunition draw and turn-in with the ASP.

(2) Prepare ammunition requests (DA Form 581) and submit them to the S-4 for a Class V document number.

(3) Notify S-3 and Range OIC of pick up date.

(4) Draw Ammunition.

(5) Assist drawing unit in reconciling ammunition.

(6) Small arms repairer.

c. All Companies/Troops:

(1) Company XO or 1SG coordinate Class I requirements.

(2) Plan and conduct preliminary marksmanship instruction (PMI) prior to the range.  Notify BN S-3 (Training) of time / place.

(3) Transport personnel to the range as scheduled by the range OIC.

(4) Provide names of firers to the range OIC 30 days prior to range.

(5) Assign an NCOIC of unit firers, and ensure that all firers attend the PMI.

(6) Provide names of firers that attended PMI to range OIC.

(7) Coordinate with BN MG for EST scheduling and train the trainer classes.

(8) Coordinate with TSC for weaponeer train the trainer classes.

(9) Ensure all new SSGs, SFCs and LTs are Range certified.

(10) Develop and execute effective concurrent training plan for all firers.

d. Range OICs:

(1) Obtain necessary training aids and firing devices, if required.

(2) Prepare and distribute a range execution OPORD NLT 14 working days prior to the range.

(3) Be prepared to provide one warm up/ inclement weather tent with stove.

(4) Coordinate medical support with S-3.

(5) Coordinate for required communications support.

(6) Ensure there is an on-range capability to conduct PMI.

(7) Ensure Medic and ambulance driver have a strip map to the hospital and have conducted a rehearsal.

(8) Ensure that all organic personnel to the unit qualify before satellite firers.

(9) Prepare and distribute a range firing schedule.

(10) Verify ammunition requirement with S-3.

(11) Provide completed individual score cards to company operations sergeants NLT 3 working days after the range.

(12) Prepare and submit to S-3 an after action report NLT 5 working days after completion of the range.  After action report will include a list of personnel who qualified and ways to improve range operations. Provide information on hard copy and CD..

(13) Provide an exact list of all turn-in ammunition and residue, serviceable and unserviceable, to Support PLT ammo NCO, so the turn-in document can be initiated.

e. Headquarters Company:

(1) Provide medical support to all ranges that do not permit combat lifesavers.

RANGE EXECUTION OPORD

I.
SITUATION

a.
Enemy Forces:

1.
Weather and Light Data:

High


Moonrise

Sunrise



Low


Moonset


Sunset



Wind Speed

Moon phase

BMNT



Wind Dir

% Illum


EENT



Forecast_________________________________________________________

2.
Identification:  Enemy forces are silhouette targets.

3.
Location:  Range______________ :  Grid_____________

b.
Friendly Forces:  N/A.

II.
MISSION:  Soldiers of XX Brigade will familiarize, zero, and qualify with____________ weapon system, to include optics and laser aiming devices under the direction of ______ Company/Troop, ______ BN/SQDN, on __________ (DTG) at Range ___________.

III.
EXECUTION

a.
Commander's Intent:  My intent is for all soldiers participating at the __________ range to familiarize, zero, and qualify to standard on the ____________ weapon system.

b.
Scheme of Maneuver:  Companies/Troops will conduct PMI for all firers.  The instructor will train and test all firers. Firers that do not attend PMI will not be allowed to fire at the range.  However, the unit responsible for the range will provide the capability to conduct a PMI on-range if necessary.

1.
All scheduled firers will arrive at range_____ NLT_________(DTG).

2.
Upon arrival at the range, all firers will assemble to be rostered onto the range and to receive a range orientation, firing schedule, and safety briefing.

c.
Coordinating Instructions:

1.
Time of Departure and Return:  Element Departure ________________     Return ________________

2.
Formation for all range personnel will be at ______(DTG and location).Firers will be provided with transportation by ______ Company/Troop, ___BN/SQDN. (Foot march as directed. Include route).

3.
Concurrent Training: ____ Company/Troop, ____BN/SQDN, will be responsible for all concurrent training instruction and topics on range NLT____________ (DTG).

4.
All personnel responsible for execution of the range must be certified.

5.
The Range OIC of the unit responsible for the range will be responsible of ensuring that the battalion range uniform is worn by all.  Personnel not in the proper uniform will not be allowed to fire.  The proper uniform consists of: ACU’s, ACH’s, ear plugs, eye protection, gloves, IOTV/IBA (as directed) and Protective Mask (if required).

6.
A final schedule for firers will be provided at the conclusion of the PMI.

7.
Each firer will arrive at the range with a serviceable weapon.

8.
______ Company/Troop, _____ BN/SQDN, will provide all range support personnel.

9.
Conduct of range:  Police calls will be completed after each table and at the end of the day and night phases of the range.  Brass and ammo shakedowns will be conducted prior to departing the range.
10.
Range personnel will conduct a rehearsal at ____________ (DTG)              located at ______________.

IV.
SERVICE SUPPORT


a.
Class I:  Companies will provide a list of names and meal card holders to the company running the range 10 days prior to the day of the range. Or Companies will provide_____ MREs per man.

b.
Class VIII:  HHC will provide medic and ambulance support as required.  Coordination will be made by the company running the range.

c.
Other:



1.
______ Company/Troop, ___ BN/SQDN, will provide the armorer.



2.
Ammo will be as forecast by S3/S4.


3.
_____ Company/Troop, ___BN/SQDN, will provide a tent depending on the weather forecast.

V.
COMMAND AND SIGNAL


a.
Command:

1. Range OIC:







2. Range NCOIC:




3. Range RSO:






4. Range Safety:




5. Ammo NCO:







b.
Signal: Primary means will be FM radio. Backup is cell phone/ land line. Frequencies:

1. Units:

a. Brigade:





b. Battalion:





c. Company:





2. Range Operations: Primary:



Alternate:



3. MEDEVAC: Primary:



 Alternate:



VI.
SAFETY.  The commander of the unit running the range in conjunction with the Range OIC will conduct a thorough risk assessment of the entire range operation including the effects of the weather, road conditions, and fire hazards.  The risk assessment is attached.

(signature)

NAME

2LT, XX
Platoon Leader

RANGE SAFETY BRIEF

May I have your attention.  Welcome to range __________ , I am ______________ , the Safety Officer of this range.
While you are here you will obey all instructions given to you by range personnel.

1. There will be no running or horseplay while on this range.

2. Consider your weapon to be loaded at all times. Carry your weapon at the low ready.
3. Weapons will not be handled except on command from the tower operator.

4. There will be no smoking except in the designated smoking areas.

5. When not on the firing line, the selector lever is on safe, the bolt is locked to the rear, and the dust cover/feed tray cover is open.

6. When on the firing line, the selector is on safe, and the weapon is placed on the ground until otherwise directed by the tower operator.

7. Never touch your weapon while personnel are down range or in front of the firing line.

8. Assistant gunners/coaches will not be permitted to have their heads forward of the ejection port at any time during firing.

9. Firers will always point the muzzle of the rifle down range whenever on the firing line.  The firing finger will not be on the trigger housing area.

10. If your weapon fails to fire while on the firing line, perform immediate and remedial action, keep it pointed down range, and call for a Range safety NCO to assist if necessary.

11. Firers will always enter and exit the firing line at the base of the tower.

12. If you observe any unsafe action while on the range, call for an immediate cease fire.

13. Once cleared off the firing line, all ammo, brass, and links will be turned into the ammo point.

14. Personnel will wear hearing protection on this range at all times.

15. ACH will be worn at all times while on this range.

16. The two red range flags/ panel markers located on the far left and right, are the range left and right limits.  Firers will never fire or point their weapons outside the limit of these poles. 

17. No one will leave the range until he has been inspected for ammunition and brass and the final after action review is complete. Departing personnel will sign out with the rostering NCO.

NOTES:
1.  Give the designated areas for:


Emergency Vehicle
Medical Personnel


Latrine
Messing Area


Break/smoking Area
Parking Area


Ammunition Point
Armorer


Concurrent Training Area
Target Shed

2.
Give instructions concerning cold/hot weather injuries.

3.
Provide any other information that may be important.

This concludes your safety briefing, are there any questions?

STANDARD BACK BRIEF (PART 1)

The range OIC is responsible for everything that occurs at the training site.

The following is a standardized list of items that will be checked prior to and throughout any live fire exercise.  By no means restrict yourselves to following only these basic guidelines.  Be imaginative and aware of all activities being conducted on your range.

The range OIC and RSO will back brief their Commander 2-10 days before the range.  Bring any discrepancies to the S-3's attention immediately.

1.
Weapon system fired _______________.

2.
Range to be fired _________________.

3.
Has the range been requested/approved?
Y ____ N ____

4.
Is the approved range request on hand?
Y ____ N ____

5.
When is the range open for firing?


DTG open ____________ DTG Closed ______________

6.
Who will be firing?


Number of personnel  ______ Unit_______________


                                    ______ Unit_______________

                                                 ______ Unit_______________

                                                 ______ Unit_______________
7.
Has sufficient ammunition been requested and approved?
Y ____ N ____


Rounds per firer ______ x # firers ______ = AMT ________ 


Total amount of ammunition available ______________

8.
Has there been a range execution OPORD published and distributed?
Y ____ N ____

9.  
Has a PMI been scheduled for all participating units?
Y ____ N ____ 

       
Name of Instructor _________________

Location ___________ Date ___________   Time _________

10.  Does the PMI include emergency factors, PMCS, and basic rifle marksmanship standards, and laser boresighting?
Y ____ N ____

11.
Who certified the PMI instructor? Name ________________
Y ____ N ____


Date ____________

12.
Has Weaponeer been requested and approved? 
Y ____ N _____
Date ____________

13.
Who is the range OIC, and is he certified lAW Range Safety S.O.P.?


Certified?
Y ____ N ____ Name ____________________

14. Who is the range safety officer, and is he certified a lAW Range Safety Division S.O.P.?


Certified? Y ____ N ____Name_____________________

15.
Has the medic (combat lifesaver) been identified?
Y ____ N ____

16. Have the range safeties been briefed on their duties, responsibilities, immediate action drills, weapons PMCS, and all areas of the PMI?

Y ______ N ______

17.
Who is the ammunition NCO, and does he understand his responsibilities?


Name ___________________
Y ______ N ______

18.
Who is the concurrent training instructor(s), and do they have a training outline and training aids?


Name(s) __________________________________
 Y ______ N ______

19.
Who is the tower operator, and has he been thoroughly briefed on safety and overall range procedures?


Name ____________________
Y ______ N ______

20.
Has there been coordination for:



Ammunition detail
Y ______ N ______



Fire fighting detail
Y ______ N ______



Target detail
Y ______ N ______



RTO for Range Operations & BN frequencies
Y ______ N ______



Weapon repair personnel
Y ______ N ______



Air and barrier guards
Y ______ N ______



Class I

Y ______ N ______



PA system/bull horns
Y ______ N ______



Soup and Coffee 
Y ______ N ______



Warm up tent with lights
Y ______ N ______

21.
Do you have the targets?
Y ______ N ______

22.
Do you have TM’s and manual for the weapons being fired? 
Y ______ N ______

23.
Do you have an emergency vehicle identified and dispatched?


Bumper #__________
Y ______ N ______

24.
Has the medic been briefed, does he possess a strip map to the hospital?  


Name _________________________
Y ______ N ______


Time to hospital ____________    Distance to hospital ________

25.
Is the medic knowledgeable with MEDEVAC procedures? 
Y ______ N ______

STANDARD BACK BRIEF (PART 2)

OIC, NCOIC, RSO, RANGE SAFETIES, PMI INSTRUCTOR(S):

1. Have the above personnel obtained and familiarized themselves with:


a. Most current field manual and training manual the type of 
Weapon system, platform and ammunition to be fired?
Y ____ N ____

b.
DA Pam 350-38 for STRAC requirements?                       
Y ____ N ____


c.
III Corps and FH Reg 350-40?                                                              
Y ____ N ____
d.  Special Range Safety Instructions

Y_____N_____

2. Have the OIC, NCOIC, and RSO:

a. Conducted a range recon or terrain walk with Range Safety?
Y____N____
b. Determined what facilities are available and their condition?              
Y____N____
c. Identified and scheduled latrine support?
Y____N____

d. Submitted any necessary dig permits through Range Operations?
Y____N____

e. Verified available land line hookups and if they are operational?
Y____N____

f. Verified Unit communications requirements?
Y____N____

g. Verified internal communications between safeties and tower?
Y____N____

h. Understand restriction on moving vehicles on the range?
Y____N____

i. Submitted memorandum for visitors on the range to Range Operations?
Y____N____

j. Submitted or confirmed fire waivers are at Range Operations?
Y____N____

k. Coordinated and obtained the training aids necessary for concurrent

training?
Y____N____

l. Signed for the range book from Range Operations?
Y____N____

m. Signed for special range safety instructions from Range Safety?
Y____N____

n. Obtained the flag, paddles, range SDZ overlay from Range Operations?
Y____N____

o. Obtained firefighting equipment and identified fire crews/vehicle?
Y____N____

p. Obtained training on remote control systems from Range Operations?
Y____N____

q. Verified ammunition vehicle meets safety requirements?
Y____N____

r. Obtained, inspected, and accounted for ammunition?
Y____N____

s. Coordinated and dispatched vehicles from the motor pool?
Y____N____

t. Verified class I vehicle and support requirements?
Y____N____

u. Verified class I request? Ice? Water?
Y____N____

v. Arranged for necessary class III items to support training?
Y____N____

w. Verified combat medic with complete medical bag, vehicle, equip?
Y____N____

x. Obtained and verified communications equipment?
Y____N____

y. Requested maintenance support contact team for recovery/repair

of vehicles?
Y____N____

z. Verified range booking event, weapon, date, time and ammunition

By DODIC is correct in RFMSS?
Y____N____
NOTE:  Scheduled ranges will be checked by user at least 24 hrs in advance for condition, adequacy, and necessary supplies for operation.  Deficiencies will be brought to Range Operations’s attention for correction (same with occupation).  All supplies needed for range operation will be picked up at Range Division the working day prior to operation.

MEDIC REQUIREMENTS FOR RANGES

In accordance with the III Corps & FH Reg 350-40, the following is a list of the minimum requirements for local ranges and training areas.

1. One (1) medic (or combat lifesaver that has been certified within a year) and a designated evacuation vehicle with driver.  

2. Fully equipped medic aid bag equipped to treat a gunshot wound.

3. One litter.

4. Strip map to the hospital.

5. Plan for the evacuation vehicle to have no mission other than emergency evacuation.  It may not be used for ammunition, class I, etc. AND be litter bearing capable.
TIPS FOR SUCCESSFUL RANGE OPERATION
1. Prepare and issue a range execution OPORD for range operations.

2. Coordinate with Range Operations a minimum of 60 days prior to scheduled ranges.

3. Maintain a Log of events.

4. Conduct a range recon a minimum of 45 days prior to scheduled training events.

5. Meet the range supervisor and shift leaders, write down the names and bring any issues to their attention for corrective action immediately.

6. Verify ammunition on the range matches the ammunition booked in RFMSS by DODIC.

7. Organize a plan for firing:

a. Unit integrity

b. Rotations

c. Account for all personnel at all times, verify personnel and equipment prior to going hot and before satellite Units fire.

8. Know the range fire conditions, verify waivers are submitted.

9. Verify dig permits are submitted and on hand.

10. Verify visitors on ranges are accounted for by memorandum to Range Operations and PAO.

11. Type and post the firing commands for the tower operator.

12. Ensure the instructor for concurrent training is well prepared and rehearsed.

13. Ensure medics have a strip map to the hospital, are properly equipped, know the time and distance to the hospital and MEDEVAC procedures.

14. Ensure the radios are operational; TRO is thoroughly briefed on responsibilities and responds to all radio checks.

15. Ensure all range personnel are briefed on responsibilities and duties (OIC must be familiar with weapon systems, RSO must be weapon system qualified and have no other duties)

16. Ensure OIC and RSO are on the updated Commanders memorandum in Range Operations.

17. Ensure the equipment checklist is consulted and nothing has been forgotten.

18. Ensure chow, fuel, ice, water and shelter has been arranged.

19. Ensure armorer is on site, with manuals and tools for weapon systems on the range.

20. Ensure ammunition is accounted for and opened only as needed.

Ensure there is controlled access to the firing area.  Have a knowledgeable gate guard with communications and information card to answer basic questions about the range and training conducted.

RANGE EQUIPMENT CHECKLIST

1. DA Pam 350-38 for STRAC requirements are on hand at range?
Y ____N ____

2. All applicable TMs, FMs, TCs, TBs, and DA PAMs for weapon systems being 


fired are on hand at the range?
Y ____N ____

3. OPORD, risk assessment and personnel status report on hand at range?  
Y ____N ____

4. Range flags, range paddles, SDZ overlay and chem lights are on hand?
Y ____N ____

5. Radios, Range Operations net and BN ?
Y ____N ____

6. OE254 or COM201antenna, if necessary?
Y ____N ____

7. PA system/bull horns with back-up?
Y ____N ____

8. Concurrent training aids and outline?
Y ____N ____

9. GP medium tent with heater?
Y ____N ____

10. Engineer tape/ concertina wire and poles for marking areas?
Y ____N ____

11. Signs (Ammunition point, No Smoking etc.)?
Y ____N ____

12. Designated ambulance with strip map, MEDEVAC procedures,


time and distance to the medical clinic?
Y ____N ____

13. Extra ear plugs on hand?
Y ____N ____

14. Filled 5 gallon water cans?
Y ____N ____

15. Score cards?

Y ____N ____

16. Master score sheet?
Y ____N ____

17. Zero and qualification targets w/ tape and staple guns/spray glue?
Y ____N ____

18. Armorer’s tools and equipment?
Y ____N ____

19. 2 X 10 lb fire extinguisher for ammunition point?
Y ____N ____

20. Fire beaters, fire extinguisher, shovels?
Y ____N ____

21. Lights w/ extension cords for tents?
Y ____N ____

22. Boresight with offsets?
Y ____N ____

RANGE OCCUPATION CHECKLIST

*NOTE:  Arrive at the range early enough to set-up equipment, break-down ammunition, and make radio checks.

1. Re-inspect the range for operational condition and report discrepancies 


to Range Operations.
Y ____N ____

2. Set up antenna.
Y ____N ____

3. Establish communications with Range Operations and Battalion.
Y ____N ____

4. Request permission to occupy the range.
Y ____N ____

5. Maintain communications between range and Range Operations. 
Y ____N ____

6. Obtain fire hazard information from Range Operations.
Y ____N ____

7. Mark and ensure all personnel are aware of the following locations:
Y ____N ____

a. Parking area.

b. Ammunition point

c. Medical personnel/ambulance vehicle

d. Concurrent training site

e. Mess location

f. Armorer

g. Briefing area

h. Latrine

i. Target shed

j. Break area/smoking area 

8. Raise the range flag after permission to occupy is granted.
Y ____N ____

9. Camouflage tentage and vehicles.
Y ____N ____

10. Check ammunition for quality, type, and quantity; additionally 


check for suspended or restricted lots.
Y ____N ____

11. Handle ammunition lAW TM 9-2350-253-10.     
Y ____N ____

12. Ensure range personnel are in the proper uniform.
Y ____N ____

13. Inspect firing points for condition.
Y ____N ____

14. Conduct a safety briefing for all personnel on the range.
Y ____N ____

15. OIC brief firers on:
Y ____N ____

a. When firers are to fire.

b. Sequence of activities.

c. Qualification standards.

d. Basic operation of the weapon:

1. Loading

2. Unloading

3. Immediate action drills

4. Remedial action drills

5. Adjusting sights

6. Aiming/breathing techniques

16. Conduct weapons checks.
Y ____N ____

17. Organize firing orders.
Y ____N ____

18. Ensure medics have strip map to the medical clinic; know MEDEVAC                


procedures.
Y ____N ____

19. Request permission to commence firing from Range Operations.    
Y ____N ____

ACTIONS DURING RANGE FIRING CHECKLIST

1. Maintain constant communication between the tower and Range Operations.
Y ____ N ____

2. Weapons are pointed toward the impact area and on safe when not firing.
Y ____ N ____

3. NCOs are supervising details and assisting the OIC and RSO.
Y ____ N ____

4. Range safety NCOs take directions from the tower or OIC only.
Y ____ N ____

5. All actions are in compliance with safety regulations.
Y ____ N ____

6. Ensure tower commands are clear.
Y ____ N ____

7. Range area policed continually.
Y ____ N ____

8. Ammunition accountability maintained and handled IAW TM 9-2350-253-10.
Y ____ N ____

9. 
Misfires are handled as stated  in AR 385-63 and the appropriate operator's 


manual.
Y ____ N ____

10. Master score sheet updated.
Y ____ N ____

11. Air and barrier guards are alert.
Y ____ N ____

12. Ear plugs are in use.
Y ____ N ____

13. Troops are responding correctly to tower commands.
Y ____ N ____

14. Weapons cleared before they are taken off of the firing line.
Y ____ N ____

15. Personnel enter and leave the firing line only at the base of the tower.
Y ____ N ____

16. Personnel checked for ammo and brass before they depart from 


the range.


Y ____ N ____

17. Concurrent training involves all personnel who are not on the firing 


line.


Y ____ N ____

18. Ensure accidents are investigated and reported promptly IAW all


regulations.

Y ____ N ____

ACTIONS ON COMPLETION OF FIRING CHECKLIST

1. Obtain a cold status from Range Operations .
Y ____ N ____

2. Have all weapons cleared at clearing barrels by RSO.
Y ____ N ____

3. Police all brass and links, collect the residue in separate bins.
Y ____ N ____

4. Obtain an accurate ammunition count from the Ammo NCO.
Y ____ N ____

5. Complete a police call of the entire range area and the tower.
Y ____ N ____

6. If leaving the range, request a clear status from Range Operations.


Have information on number of firers and number of rounds fired.
Y ____ N ____

7. Return all equipment and conduct a joint inspection with the range


inspector.
Y ____ N ____

8. Turn in residue to support platoon as per this SOP, with an 


Accurate DA 581.
Y ____ N ____

9. Master score sheet updated.
Y ____ N ____

10. Personnel checked for ammo and brass before they depart 

the range.


Y ____ N ____

11. OIC closure report completed and turned into BN TOC.
Y ____ N ____

12. Range results and statistics reported to company.        
Y ____ N ____

13. Individual scorecards filled out and delivered to company OPS.
Y ____ N ____

SPECIAL INSTRUCTIONS
RANGE REQUEST:  Requests should be prior to range conference quarterly in advance to S-3, 2 copies.

AMMUNITION REQUEST:  Turned in 60 days in advance to S-3.

AMMUNITION PICK-UP:  Verify following with Support Platoon one day in advance:

1. Ammunition vehicle meets inspection ASP standards (DD FORM 626).

2. 2 each 10 lb. BC or above fire extinguisher.

3. Ratchet straps to meet requirements.

4. No smoking signs.

5. Explosive signs if necessary.

6. Bows and canvas on vehicle.

AMMUNITION TURN-IN:  Verify following with Support Platoon.

1. One DA Form 581 for residue.

2. One DA Form 581 for live ammunition.

3. 100% accountability of all brass and residue.

4. All live ammunition must be strapped down in vehicle.

5. 2 each 10 lb. or above fire extinguisher.

RANGE REQUEST FORMAT EXAMPLE
MEMORANDUM FOR: 
S-3, ___XX Battalion 


S-4, ___XX Battalion
SUBJECT:
 XX Battalion Range/Ammunition Worksheet.

1.
Request the following range or training area from _______________ to 
_______________.

a. Weapon system to be fired: _________________

b. Type of event:

Qualification____ Familiarization ____Night fire ____ Zero ______FTX  ____ Other______

CP grid ________________

c. Range number(s) requested   _______________

d. Training area number(s) requested ____________

e. DZ name requested _________________________

f. Estimated start time __________________________

g. Estimated completion time _____________________

h. OICs name _________________________________

i. Number of personnel expected to train: ___________

2.
Request the Class V training ammunition attached in enclosure 1 for training event above.

a. The desired issue date from the ASP is ____________

3.
POC the action is _____________ ext. ____________








CPT, XX







Commanding

RANGE OIC CLOSURE REPORT

OIC:________________________          DATE:_________________

NCOIC:______________________        RSO:_______________

HOT TIME:_________                            COLD TIME:________

WEAPONS TYPE (S):_____________________

RANGE #:_____________

PREPARE ONE FORM PER WEAPON SYSTEM FIRED
TOTAL # QUALIFIED:______(PROVIDE BREAKDOWN BY PLT/CO)
TOTAL # QUALIFIED:______(PROVIDE BREAKDOWN BY PLT/CO)

IRON SIGHTS ONLY:
SECTION
EXPERT
SHARPSHOOTER
MARKSMAN
UNQUAL
HHC/HQ
    









CO/PLT










CO/PLT










CO/PLT










CO/PLT

OPTICS ONLY (M-68, M-145, ACOG - # QUALIFIED BY TYPE)
SECTION
EXPERT
SHARPSHOOTER
MARKSMAN
UNQUAL
HHC/HQ
    









CO/PLT










CO/PLT










CO/PLT










CO/PLT

TOTAL # OF ROUNDS DELIVERED:_________

TOTAL # OF ROUNDS FIRED         __________

This memorandum must be turned into the BN/SQDN TOC upon completion of the range.
[image: image47.jpg]LIFESAVER FORM

PURPOSE: To document lifesaver missions.

NOTES: File with DA Form 1594

RANGE CONTROL LIFESAVER PROCEDURE

(FH Reg 40-20 & FH Suppl 1 to AR 385-63)

Record information and take action outlined below. Stay on the Net until the mission is completed

L. INITIAL INFORMATION:

REPORTED BY:

UNIT:

CPT JONES 1-22 INFANTRY
TIME CALLED RECEIVED: LOCATION OF INJURY: LAT: 208 44 13132
HOURS 1427 PV 115534 LONG: 5328 37 89260

NATURE OF INJURY AND CONDITION OF PATIENT:

A. 1 MALE SOLDIER SUFFERING A POSSIBLE HEAT STROKE.

B.

C.

D.
SPECIAL MEDICAL EQUIPMENT NEEDED:
2. INSTRUCT PERSON REQUESTING LIFESAVER TO STAND BY:
NOTIFY LIFESTAR /  STAT AIR (CIRCLE)
TIME: HOURS INITIALS: JM
NOTIFY FLIGHT FOLLOWING (HOT LINE)
TIME: HOURS INITIALS: GG
NOTIFY HOSPITAL FM {OR PHONE})
TIME: HOURS INITIALS: EM
3. RECONTACT REQUESTOR FOR THE FOLLOWING INFORMATION:

LANDING SITE HAZZARDS?
NONE

HOW LOCATION WILL BE MARKED?

OVERHEAD REVOLVING LIGHTS OF RANGE INSPECTOR VEHICLE

4. NOTIFY PILOT HOW LOCATION IS MARKED AND IF ANY HAZZARDS:

AIRCRAFT NUMBER: ARRIVED ON SITE DEPARTED SITE: ARRIVED HOSPITAL
713 1455 HOURS 1503 HOURS 1509 HOURS
5. IF CAUSE OF INJURY OR ACCIDENT INVOLVES APONS OR AMMUNITION MALFUNCTION NOTIFY THE
FOLLOWING
WEAPONS INSPECTOR:
TIME: HOURS NAME:
AMMUNITION INSPECTOR:
TIME: HOURS NAME:
6. NOTIFY COC (EAC PHONE 266 OR STANDARD PHONE 685-6537/2506)
TIME: NAME:
HOURS 1515 MR. TURNER
7. DATE: RECEIVED BY (Grade and Signature)
10 JUNE 2007 James Johnson // original signed//

REMARKS:

NOTIFIED FHFD = TIME: HOURS; INITIALS =

NOTIFIED GW = TIME: 1430 HOURS; INITIALS =  LP

FORM
FH1Apr831332(G3) PREVIOUS EDITION OBSOLETE





Range Operations Inspection Checklist

References: AR and DA PAM 385-63; DA Pam 385-64; AR 710-2; AR 190-13; FH Reg 350-40; FH Reg 700-15

Range Facility:________________________                               
Date:          ___________________________  
Unit:________________________________                               
Inspector:                          _______________ 
Y/N
                                                      General Range Inspection
	
	Are the OIC and RSO on the range performing their assigned duties?

	
	Is the Range Book, OIC Reminder Sheet, SDZ, and Minimum Safety Requirements sheet on hand? Note: SDZ and minimum safety requirements sheet normally pertains to Multi-Use Range?

	
	Is a backup radio present and turned off? Note: Need 2 radios on range without a radio in tower?

	
	Is the unit level Risk Assessment complete and signed by proper authority?

	
	Is medical Evacuation Vehicle on site?

	
	Did OIC and RSO give a Range Orientation and Safety Briefing?

	
	Are adequate safety measures in effect to observe and control day and night firing?

	
	Are POV’s in vicinity of the range? Note: Any POV must have range pass.


Y/N
                                                    Ammunition Inspection
	
	Is a person signed for all ammunition on hand by DA 581 or DA 5515 and located at the ammo point? Note: DA5515 is used as a hand receipt from parent unit to subordinate units or from one person to another. (Example BN to CO, CO to PLT, or Co to CO if in the same battalion, etc).

	
	Is Ammo on hand an operational amount that is not excessive and, If excessive, has this been approved by the Range Control Safety Officer?

	
	Is ammo on the range only for authorized weapon systems and open only as needed?

	
	Is DA Form 3020-R (Magazine Data Card) being used to account for ammo by DODIC and Lot Number?

	
	Is ammo being stored the proper distance from roads, buildings, flammable materials, and in a manner that minimized the potential for ignition, explosion, or detonation? Note: Distance for ammo through .50 Caliber is 100 feet and ammo larger than .50 Caliber is 400 meters.

	
	Is ammo and dunnage being stored in a manner that is physically separate?

	
	Is ammo off the ground, covered with canvas or in an ammo shed protected from the elements, and receiving air circulation? Note: Pallets are acceptable in open areas.

	
	Are 4 each No Smoking Within 50 Feet and a Restricted Area signed properly posted? Note: No smoking signs must be seen from all directions and Restricted area sign posted at entrance.

	
	Are there Two (2) serviceable 10 BC or better Fire extinguishers present?

	
	Is concertina wire erected IAW current policies? Note: 1 roll is required if training is for 24 hours or less, 3 rolls if more than 24 hours.

	
	Does ammo point have a means of communication other than voice response? Note: can be field phone, radio, messenger, or a whistle.

	
	Is a daily inventory of ammo being conducted and recorded on the DA Form 3020-R?  (FH 700-15, 4-9)

	
	Are soldiers briefed on use and turn in of ammo and checked for “No Brass or Ammo”?

	
	Does the unit have the proper ammunition for range conditions? Note: no de-linking of ammo.

	
	


Comments:_____________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

Printed Name of OIC: _______________________   Signature of OIC: ________________________

FH FORM 385-15, MARCH 2008 (DPTMS)

FORT HOOD RANGES AND TRAINING AREAS

	Abbreviation 
	               Range Name 
	                            Location 
	 

	ALF 
	Artillery Live Fire Areas 
	See Note 

	ALS 
	Air Load Simulator 
	PV147486 

	ANDZ 
	Antelope Drop Zone 
	PV067535 

	BCMU 
	Browns Creek Multiuse 
	PV182635 

	BGPQ 
	Black Gap Pistol Qualification 
	PV221481 

	BGRB 
	Black Gap Rifle Bravo 
	PV217479 

	BGRC 
	Black Gap Rifle Charlie 
	PV216477 

	BGZ 
	Black Gap Rifle Zero 
	PV219480 

	BKSR 
	Brookhaven Scout / Reconnaissance Gunnery Complex 
	PV286512 

	BMF 
	Boaz Mout Facility 
	PV151558 

	BWGL 
	Blackwell Grenade Launcher (HE) 
	PV184471 

	BRSR 
	Brave Rifles Scaled Range 
	PV209466 

	BWMS 
	Blackwell Mortar Sabot / Shotgun 
	PV190483 

	BWMU 
	Blackwell Multiuse 
	PV178466 

	BWPA 
	Blackwell Pistol Alpha 
	PV174475 

	BWPB 
	Blackwell Pistol Bravo 
	PV173474 

	CBAC 
	Cowhouse Bayonet Assault Course 
	PV152546 

	CC/JM 
	Clabber Creek / Jack Mountain Multiuse Complex 
	See FH Map 

	CCMU 
	Clabber Creek Multiuse 
	PV167575 

	CCMA 
	Clear Creek Machine Gun Alpha 
	PV150493 

	CCMB 
	Clear Creek Machine Gun Bravo 
	PV144504 

	CCRA 
	Clear Creek Rifle Alpha 
	PV148494 

	CCRB 
	Clear Creek Rifle Bravo 
	PV146498 

	CCRZ 
	Clear Creek Rifle Zero 
	PV145500 

	CHHF 
	Cowhouse Hellfire 
	PV202516 

	CHD 
	Cowhouse Demolition 
	PV148542 

	CHLEC 
	Cowhouse Law Enforcement Complex 
	PV152546 

	CHMG 
	Cowhouse Machine Gun 
	PV148539 

	CMC 
	Curry Mortar Complex 
	PV290520 

	CMPRC 
	Crittenberger Multi Purpose Range Complex 
	PV289601 

	CSCH 
	Cold Springs Copper Head 
	PV311581 


Note: Artillery Live Fire Areas – Relates to numbered training area which includes airspace. (i.e., ALF10 is the same area as TA10 but includes airspace up to 30,000 AGL to accommodate artillery live fire). 

	Abbreviation 
	                Range Name 
	                                Location 
	 

	CSDF 
	Cold Springs Direct Fire 
	PV303585 

	CSNBC 
	Combat Systems NBC Chamber 
	PV223481 

	CUAVN 
	Curry Aviation 
	PV300545 

	CUD 
	Curry Demolition 
	PV299531 

	DM/HM 
	Dalton Mountain/Henson Mountain Aviation Complex 
	PV219706 

	DMMU 
	Dalton Mountain Multiuse 
	PV219706 

	DMRAP 
	Dalton Mountain Rocket Assisted Projectile 
	PV226708 

	DTS 
	Digital TOC Sites 
	See FH Map 

	EKMG 
	Elm Knob Machine Gun 
	PV232486 

	EMF 
	Elijah MOUT Facility 
	PV148550 

	EOD 
	Explosive Ordnance Disposal Range 
	PV307572 

	EUAC 
	Elam Urban Assault Course 
	PV182652 

	FARP-E 
	Forward Arming and Refueling Point - East 
	PV247681 

	FARP-W 
	Forward Arming and Refueling Point - West 
	PV184668 

	HCAC 
	House Creek Assault Course 
	PV141527 

	HCSH 
	House Creek Shoothouse 
	PV140525 

	HCUAC 
	House Creek Urban Assault Course 
	PV134506 

	HG/C 
	Hand Grenade / Claymore 
	PV197470 

	HGDA 
	Hand Grenade Distance and Accuracy 
	PV201470 

	HGQ 
	Hand Grenade Qualification 
	PV197470 

	HMF 
	Hargrove MOUT Facility 
	PV152558 

	HMMU 
	Henson Mountain Multiuse 
	PV193679 

	JMMU 
	Jack Mountain Multiuse 
	PV168570 

	LG01 
	Land Group 01 
	See FH Map 

	LG02 
	Land Group 02 
	See FH Map 

	LG03A 
	Land Group 03 Alpha 
	See FH Map 

	LG03B 
	Land Group 03 Bravo 
	See FH Map 

	LG04A 
	Land Group 04 Alpha 
	See FH Map 

	LG04B 
	Land Group 04 Bravo 
	See FH Map 

	LG05A 
	Land Group 05 Alpha 
	See FH Map 

	LG05B 
	Land Group 05 Bravo 
	See FH Map 

	LG06A 
	Land Group 06 Alpha 
	See FH Map 

	LG06B 
	Land Group 06 Bravo 
	See FH Map 

	LG07 
	Land Group 07 
	See FH Map 


	Abbreviation 
	               Range Name 
	                             Location 
	 

	LRC 
	Leadership Reaction Course 
	PV175475 

	LS12 
	Landing Strip 12 
	PV103535 

	LS22 
	Landing Strip 22 

	LS41 
	Landing Strip 41 
	PV350450 

	LS50 
	Landing Strip 50 (TUAV) 
	PV143556 

	LSCS 
	Landing Strips Cold Springs (TUAV) 
	PV304583 

	LSMU 
	Lone Star Multiuse 
	PV253659 

	McBride Calfex 
	McBride Combined Arms Live Fire Exercise 
	PV238593 

	McBride TOW 
	McBride TOW (HE) 
	PV257578 

	ML 
	Multiple Launch Rocket System 
	See Range Catalog 

	MP 
	Mortar Point 
	See Range Catalog 

	NFHCQC 
	North Fort Close Quarters Combat (NFHRB & NFHRC) 
	PV238701 

	NFHRB 
	North Fort Hood Rifle Bravo 
	PV238701 

	NFHRD 
	North Fort Hood Rifle Delta 
	PV236702 

	NFHSH 
	North Fort Hood Shoothouse 
	PV239699 

	OCAC 
	Owl Creek Assault Course 
	PV289560 

	OPCURR 
	Observation Point Curry 
	PV304541 

	OPGROVE 
	Observation Point Grove 
	PV297559 

	OPJACK 
	Observation Point Jack Mountain 
	PV184558 

	OPMAN 
	Observation Point Manning 
	PV168583 

	OPMAPLE 
	Observation Point Maple 
	PV253492 

	OPPHTM 
	Observation Point Phantom 
	PV293562 

	PD94 
	Permanent Duded Area 94 
	See FH Map 

	PHTMRN 
	Phantom Run 
	PV263460 

	PKAT4 
	Pilot Knob AT4 
	PV167478 

	PKGL 
	Pilot Knob Grenade Launcher (TPT) 
	PV157483 

	PKMU 
	Pilot Knob Multiuse 
	PV162490 

	PKRA 
	Pilot Knob Rifle Alpha 
	PV169477 

	PKRZ 
	Pilot Knob Rifle Zero 
	PV163481 

	PSR 
	Pegasus Scaled Range 
	PV158476 

	QTR 
	Qualification Training Range 
	PV257658 

	RAA 
	Riggs Anti-Armor 
	PV294558 


	Abbreviation 
	               Range Name 
	                               Location 
	 

	RPDZ 
	Rapido Drop Zone 
	PV160725 

	RRMK19 
	Royalty Ridge Mark 19 
	PV195686 

	SCR (66) 
	Shoal Creek Range 
	PV176710 

	SLMU 
	Sugarloaf Multiuse 
	PV232486 

	TA08 
	Training Area 08 
	See FH Map 

	TA10 
	Training Area 10 
	See FH Map 

	TA11 
	Training Area 11 
	See FH Map 

	TA12 
	Training Area 12 
	See FH Map 

	TA13 
	Training Area 13 
	See FH Map 

	TA20 
	Training Area 20 
	See FH Map 

	TA21 
	Training Area 21 
	See FH Map 

	TA22 
	Training Area 22 
	See FH Map 

	TA23 
	Training Area 23 
	See FH Map 

	TA30 
	Training Area 30 
	See FH Map 

	TA31 
	Training Area 31 
	See FH Map 

	TA32 
	Training Area 32 
	See FH Map 

	TA33 
	Training Area 33 
	See FH Map 

	TA34 
	Training Area 34 
	See FH Map 

	TA35 
	Training Area 35 
	See FH Map 

	TA36 
	Training Area 36 
	See FH Map 

	TA40 
	Training Area 40 
	See FH Map 

	TA41 
	Training Area 41 
	See FH Map 

	TA42 
	Training Area 42 
	See FH Map 

	TA43 
	Training Area 43 
	See FH Map 

	TA44 
	Training Area 44 
	See FH Map 

	TA45 
	Training Area 45 
	See FH Map 

	TA46 
	Training Area 46 
	See FH Map 

	TA47 
	Training Area 47 
	See FH Map 

	TA48 
	Training Area 48 
	See FH Map 

	TA50 
	Training Area 50 
	See FH Map 

	TA51 
	Training Area 51 
	See FH Map 

	TA52 
	Training Area 52 
	See FH Map 

	TA53 
	Training Area 53 
	See FH Map 


	Abbreviation 
	               Range Name 
	                               Location 
	 

	RPDZ 
	Rapido Drop Zone 
	PV160725 

	RRMK19 
	Royalty Ridge Mark 19 
	PV195686 

	SCR (66) 
	Shoal Creek Range 
	PV176710 

	SLMU 
	Sugarloaf Multiuse 
	PV232486 

	TA08 
	Training Area 08 
	See FH Map 

	TA10 
	Training Area 10 
	See FH Map 

	TA11 
	Training Area 11 
	See FH Map 

	TA12 
	Training Area 12 
	See FH Map 

	TA13 
	Training Area 13 
	See FH Map 

	TA20 
	Training Area 20 
	See FH Map 

	TA21 
	Training Area 21 
	See FH Map 

	TA22 
	Training Area 22 
	See FH Map 

	TA23 
	Training Area 23 
	See FH Map 

	TA30 
	Training Area 30 
	See FH Map 

	TA31 
	Training Area 31 
	See FH Map 

	TA32 
	Training Area 32 
	See FH Map 

	TA33 
	Training Area 33 
	See FH Map 

	TA34 
	Training Area 34 
	See FH Map 

	TA35 
	Training Area 35 
	See FH Map 

	TA36 
	Training Area 36 
	See FH Map 

	TA40 
	Training Area 40 
	See FH Map 

	TA41 
	Training Area 41 
	See FH Map 

	TA42 
	Training Area 42 
	See FH Map 

	TA43 
	Training Area 43 
	See FH Map 

	TA44 
	Training Area 44 
	See FH Map 

	TA45 
	Training Area 45 
	See FH Map 

	TA46 
	Training Area 46 
	See FH Map 

	TA47 
	Training Area 47 
	See FH Map 

	TA48 
	Training Area 48 
	See FH Map 

	TA50 
	Training Area 50 
	See FH Map 

	TA51 
	Training Area 51 
	See FH Map 

	TA52 
	Training Area 52 
	See FH Map 

	TA53 
	Training Area 53 
	See FH Map 
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CHAPTER XIV
COMBAT APPLICATIONS TRAINING

CONDUCT OF FIRE FOR A FIVE DAY EVENT
Day 1 – All rifle marksmanship concentrating on the fundamentals

· Conduct of the range -

· Begins with a quick and concise brief and orientation of the range facility and safety brief (10 – 15 min)

· Class is conducted focusing on maintenance, the fundamentals and characteristics of the different optics (30 – 45 min)

· Shooting at bulls-eye type targets and taping up holes after each group

· Uniform during the entire day was minimum (eye protection worn, ear protection worn)

· Shoot at 25 meters and come off the line when zeroed (5 round groups) (30 rounds max)
· Shoot at 100 meters and come off the line when zeroed and taking note of what each adjustment of the optics does to the strike of the shot group (10 round groups) (30 rounds max)
· Class on malfunctions done out on the line (30 - 45 min)

· Continue shooting at 100 meters and adding up the points based on a 100 point scoring system (10 round groups) (30 rounds max)
· Finish off with competition, top score has bragging rights
· Total amount of ammunition per firer: 90 rounds
· NOTES – 

· Concentrating on the weapon system was much more effective with the downgraded posture

· The course is catered to a seasoned soldier with little supervision during each firing

· Safety is constantly emphasized with proper weapons handling and emphasis that the weapon comes off of safe only when a proper sight picture and natural point of aim has been attained then and only then does the soldier place the weapon on fire and squeeze the trigger

Day 2 – All rifle marksmanship focusing on the fundamentals and lessons from the day prior

· Conduct of the range – 

· Targets are the same as the day prior

· Uniform is same as the day prior

· Class on ballistics and the “200 meter zero” (45 – 60 min)

· Shoot at 200 meters without losing sight of the basic fundamentals and make adjustments IOT zero with an approximate six inch shot group (10 round groups) (30 rounds max)
· Shoot at 300 meters and observe the effects of ballistics (drop of the round approx. 10 inches) (10 round groups) (10 rounds max)
· Class on alternate positions (sitting, kneeling and standing) (20 – 30 min)

· Practice four position shoot 25 – 100 meters (10 round groups each position)

· 100 meters standing to prone

· 75 meters standing to sitting

· 50 meters standing to kneeling

· 25 meters standing

· Competition four position shoot 25 – 100 meters based 400 point system for bragging rights (10 round groups) (40 rounds max)
· Total amount of ammunition per firer: 80 rounds
· NOTES – 

· A thorough understanding of windage and elevation adjustments on the various types of optics made for a rapid adjustment to the different ranges

· Observing the effects of ballistics at various ranges gives the soldier a better understanding of his weapon and its capabilities, also the effects of poor practice of the fundamentals multiply greatly at longer distances

Day 3 – Introduction to barricades, steel targets and night fire with lasers and NVDs

· Conduct of the range – 

· Same targets as before plus steel targets for barricade shoot

· Uniform is minimum gear while confirming zero and full gear while firing from the barricades

· Confirm 200 meter zero making slight adjustment to compensate for changes in weather and possible rough handling of the weapon (min. Gear) (10 round groups) (30 rounds max)
· Class on firing positions from different types of barricades (45 – 60 min)

· Shooting from barricades at 50 – 100 meters, 4 groups, 4 instructors/positions, round robin (full gear) (magazine load varies per instructor) (40 rounds max)
· 200 meter shoot with full gear, once for practice and once for bragging rights (10 round groups)(20 rounds max)
· Class conducted on night fire with lasers and “co-witness” (field zero of laser to optic) (30 – 45 min)

· Night fire shoot at 100 meters IOT zero laser and progress to fire at steel targets also at 100 meters (full gear) (10 round groups) (30 rounds max) 
· Total amount of ammunition per firer: 120 rounds
· NOTES – 

· In some cases soldiers shot better with the added stability of the IBA and in others soldiers became frustrated with the drooping ach which was simply fixed by a quick tightening of the straps

· Harmonics of the rifle were disturbed when the barrel (not to be confused with the handguard) was rested directly on the barricades

· The concept of “co-witness” is easily understood and the steps are simple in order to achieve hits on steel targets at ranges out to 150 meters

Day 4 – Barricade shoot continued

· Conduct of the range – 

· Shoot at steel targets from barricades and 200m paper targets at end of the day

· Uniform is full gear and min gear at end of the day

· Class conducted on applying this methodology to different aspects of the battlefield (vehicles/driving, EFR, etc) (30 – 40 min)

· Multiple barricade shoot at multiple steel targets 75 – 130 meters, 4 sets of barricades one instructor per, round robin (full gear) (magazine load varies per instructor) (40 rounds max)
· Shoot at 200 meter applying the fundamentals as before (min gear) (10 round groups)
· Total amount of ammunition per firer: 60 rounds
· NOTES – 

· Instant feedback from the steel targets allowed soldiers to observe that applying the fundamentals produced results or let the soldier know that he must slow down if he was missing the targets continuously

· Applying this training methodology to different aspects will result in a more prepared fighting force

· Flexibility of the training allows for a multitude of training scenarios

Day 5 – Introduction to vehicle course of fire in conjunction with barricades

· Conduct of the range – 

· Targets are same as day before

· Uniform is same as day before 

· Class conducted on vehicle exiting tied into movement to barricade, maneuvering inside of vehicle and outside of vehicle (45-60 min)

· Dry fire run exiting the vehicle, moving from vehicle to barricade and maneuvering inside of vehicle

· Live fire run applying the techniques used during the dry fire, four groups, four instructors/positions, round robin (full gear) (twice, once at half speed, once at full speed) (magazine load varies per instructor) (80 rounds max)
· Total amount of ammunition per firer: 80 rounds
· NOTES – 

· Issues identified during the dry fire scenarios are eliminated or reduced during the live fire portion
ONE DAY EVENT
NOTE: DUE TO AMMUNITION CONSTRAINTS AN OPTIONAL ONE DAY EVENT IS MORE CONDUCIVE
Below is an example concept of events.
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COMPANY TRAINING EVENT COMPOSITION
SOLDIERS TO BE TRAINED

· 90-120 SOLDIERS PER CO/TRP

· 30 FIRERS ON FIRING LINE AT A TIME (KNOWN DISTANCE SHOOTS ONLY)

· 5-15 FIRERS ON FIRING LINE AT A TIME (STEEL / BARRIER SHOOTS ONLY)

FLAT RANGE

· 98 ROUNDS PER FIRER ONE DAY EVENT, 430 ROUNDS PER FIRER FIVE DAY EVENT

· 10 LANES PER RANGE

· 3 FIRERS PER LANE (BALLISTICS, 200M ZERO, POSITION SHOOTS ONLY)

· 1-3 FIRERS PER TWO LANES (STEEL / BARRIER SHOOT)

· 1 THREE TGT FRAME PER LANE

· 6 STEEL TARGETS PER TWO LANES

· 3 FIRING FRAMES PER TWO LANES (ONE WINDOW, ONE DOOR, ONE WALL)

· 1 VEHICLE PER TWO LANES

· 1 CINDERBLOCK AND SANDBAG BARRIER PER LANE

· 20 CINDERBLOCK PER BARRIER

· 10 SANDBAGS PER BARRIER

· 1 RSO AND 1 OIC

· 1 NCO AND 3 SOLDIERS (AMMO)

· 5-10 SAFETIES / COACHES (E-4(P) AND ABOVE)

TARGETRY/BARRIERS(SHOOTING PLATFORMS)
· 10 TARGET FRAMES

· 30 STEEL TARGETS

· 5 WINDOW FRAMES, 5 DOOR FRAMES, 5 WALL FRAMES

· 5 VEHICLES (GUN TRUCK PREFERRED)

· 10 CINDERBLOCK AND SANDBAG BARRIERS PER LANE

· 200+ CINDERBLOCKS

· 100+ SANDBAGS

RANGE DETAIL

· 20 PERSON DETAIL

· 1 OIC AND 1 RSO

· 2 RTOs

· 10 SAFETIES / COACHES

· 1 AMMO NCO AND 3 SOLDIERS

· 1 NCO FOR REMEDIAL TRAINING

· 1 NCO FOR CONCURRENT TRAINING

THEORY OF TRAINING

1. Emphasis on the basic fundamentals of the weapon systems and the sights, both day and night.
2. Rifle basics – 

a. Safety, load/unload, maintenance, function, malfunction, fundamentals, ballistics, reloads, optics (day/night), add-ons.
b. A thorough understanding of each, with a result that the soldier becomes an expert on all his equipment.
i. Mastering the basics could be done at the Company/Troop CP with classes and dry fire drills.
ii. Soldiers must strive to become an expert technically before going to a range.
3. This methodology stresses the fundamentals at all levels of training.
4. Once the basics have been mastered, then you will train as you fight.
a. Always fall back on the basics when soldiers get going too fast (do not lose sight of the basics).
5. We need competent trainers and coaches that have a deep concern and drive for what they are training.
a. What is often seen is a lack of thorough knowledge from the safeties/coaches.
6. Proceed to the next level of training only when ready.
a. If soldier has not mastered the basics/fundamentals he/she will not continue to the next level.
b. Extra attention must be placed on those Soldiers.
i. When Soldiers fall short in physical fitness we place them in remedial PT, why not place soldiers who fall short in training in a remedial training program.
7. Classes will utilize a “building block” approach, beginning with basic core skills and progressing to MOUT principles/planning, room to room movement scenarios, incorporating the contemporary combat environment.
Remember the following points from the Combat Application Training Course.

The American Soldier is a volunteer.  Most Soldiers joined the US Army because they wanted to be a Soldier.  Most Soldiers want to be good Soldiers.  Most Soldiers are reasonably intelligent.

The American Soldier has been given the task of fighting our nation’s wars.  As leaders, we want to empower Soldiers to be successful in war.  We do this by believing in their potential.

This class has three purposes, listed below in order of priority:

1.   Demonstrate to the Soldier how to solve problems and how to learn.

2.   Increase the Soldier’s sense of accountability and confidence.

3.   Aid the Soldier in learning a skill useful in accomplishing his or her mission.

It is better to be called a mentor than an instructor – 

An instructor states the solution (learn the skill being taught) and then states the problem (standards the Soldier must meet).  This places a requirement on the student not related to the task of war fighting and contrary to the idea of volunteerism found in American Soldiers.  A mentor helps the individual understand the problem as it relates to the task of war fighting and then guides the individual to discover (a creative process) the solution (mastery of the skill).  A mentor does not have to know the solution; he only has to ask the question and be willing to help find the solution.

CHAPTER XV
REFLEXIVE FIRE TRAINING

Reflexive fire training provides the fundamental skills required to conduct short-range marksmanship. It involves the practical application of all four of the fundamentals of short range marksmanship (SRM). All Soldiers must receive a go on the task Conduct Reflexive Firing, before proceeding with training. Reflexive firing should be conducted as refresher training as often as possible to insure that Soldier’s skills are always at the highest possible level. This is a perishable skill that must be constantly reinforced.

1. Fundamentals of SRM. During short range combat (SRC), there is little or no margin for error. Too slow a shot at the enemy, too fast a shot at a noncombatant, or inaccurate shots can all be disastrous for the Soldier. There are four fundamentals: proper weapon ready positions and firing stance, aiming technique, aim point, and trigger manipulation. Mastery of these fundamentals is key to the Soldier’s ability to survive and accomplish his mission in close quarters. All SRC and SRM related training should begin with a review of the principles of safe weapon handling—assume the weapon is always loaded and never point the weapon at anything you do not intend to destroy.

a. Firing Stance and Ready Positions. Regardless of the ready position used, Soldiers must always assume the correct firing stance to ensure stability and accuracy when engaging targets. The two weapon ready positions are the high ready and low ready

(1) Firing Stance. The feet are kept approximately shoulder-width apart. Toes are pointed straight to the front (direction of movement). The firing side foot is slightly staggered to the rear of the nonfiring side foot. Knees are slightly bent and the upper body is leaned slightly forward. Shoulders are square and pulled back, not rolled over or slouched. The head is up and both eyes are open. When engaging targets, the gunner holds the weapon with the butt of the weapon firmly against his shoulder and the firing side elbow close against the body.

(2) High Ready Position. The butt of the weapon is held under the armpit, with the barrel pointed slightly up so that the top of the front sight post is just below the line of sight but still within the gunner’s peripheral vision. The nonfiring hand grasps the handguards toward the front sling swivel, the trigger finger is outside of the trigger well, and the thumb of the firing hand is on the selector lever. To engage a target from the high ready, the gunner pushes the weapon forward as if to bayonet the target and brings the butt stock firmly against the shoulder as it slides up the body. This technique is best suited for the lineup outside of a building, room, or bunker entrance.

(3) Low Ready Position. The butt of the weapon is placed firmly in the pocket of the shoulder with the barrel pointed down at a 45-degree angle. The nonfiring hand grasps the handguards toward the front sling swivel, the trigger finger is outside of the trigger well, and the thumb of the firing hand is on the selector lever. To engage a target from the low ready, the gunner brings the weapon up until the proper sight picture is achieved. This technique is best suited for movement inside of buildings.

(4) Movement Techniques. Soldiers must practice moving with their weapons up until they no longer look at the ground but concentrate on their sectors of responsibility. Soldiers must avoid stumbling over their own feet. The low ready method is the best method to use when moving or turning. To execute a left turn the Soldier places his firing foot forward, shifts all his weight to the firing foot, and pivots, bringing the non-firing foot forward to complete the turn. To turn to the right the firing foot is to the rear, the weight is evenly distributed between the feet, and the body pivots on both feet. To turn to the rear, the firing foot is forward, the weight is placed on the firing foot and the body pivots similar to the drill movement “rear march.”

(5) Kneeling Position. Although short-range engagements generally take place from the standing position a Soldier may be required to engage targets from the kneeling position. The kneeling position is generally used when correcting a weapons malfunction.

b. Aiming Techniques. Four aiming techniques are used during SRC. Each has advantages and disadvantages and the Soldier must understand when, how, and where to use each technique.

(1) Slow Aimed Fire. This technique is the slowest but most accurate. It consists of taking a steady position, properly aligning the sight picture, and squeezing off rounds. This technique should only be used to engage targets in excess of 25 meters when good cover and concealment is available or when the need for accuracy overrides the need for speed.

(2) Rapid Aimed Fire. This technique utilizes an imperfect sight picture. When using this technique the Soldier focuses on the target and raises his weapon until the target is obscured by the front sight post assembly. Elevation is less critical than windage when using this technique. This aiming technique is extremely effective on targets from 0 to 15 meters and at a rapid rate of fire.

(3) Aimed Quick Kill. The aimed quick kill technique is the quickest and most accurate method of engaging targets up to 12 meters. Experienced Soldiers may use the technique at greater ranges, as they become familiar with it. When using this technique, the Soldier aims over the rear sight, down the length of the carry handle, and places the top 1/2 to 3/4 of an inch of the front sight post assembly on the target.

(4) Instinctive Fire. This is the least accurate technique and should only be used in emergencies. It relies on instinct, experience, and muscle memory. The firer concentrates on the target and points the weapon in the general direction of the target. While gripping the handguards with the nonfiring hand he extends the index finger to the front, automatically aiming the weapon on a line towards the target.

c. Aim Point. Short-range engagements fall into two categories based on the mission and hostile threat. Most short-range engagements will be decided by who hits his target with the first round first. During this type of engagement it is more important to knock the enemy Soldier down as quickly as possible than it is to kill him immediately. During this type of engagement Soldiers must aim at the “lethal zone” (center mass) of the target as in regular rifle marksmanship. Although shots to the center of the target may prove to be eventually fatal they may not immediately incapacitate the enemy. During SRC a shot that does not immediately incapacitate the enemy may be no better than a clean miss. Because of this, and the possible presence of military equipment or protective vests, Soldiers must be able to not only engage Soldiers in the “lethal zone” but also to engage them with “incapacitating” shots.

(1) Lethal Shot Placement. The lethal zone of the target is center mass between the waist and the chest. Shots in this area maximize the hydrostatic shock of the round. Due to the nature of SRC, Soldiers must continue to engage targets until they go down.

(2) Incapacitating Shot Placement. The only shot placement that guarantees immediate and total incapacitation is one roughly centered in the face, below the middle of the forehead and the upper lip, and from the eyes in. Shots to the side of the head should be centered between the crown of the skull and the middle of the ear opening, from the center of the cheekbones to the middle of the back of the head.

d. Trigger Manipulation. Short-range combat engagements are usually quick, violent, and deadly. Due to the reduced reaction time, imperfect sight picture, and requirement to effectively place rounds into threat targets, Soldiers must fire multiple rounds during each engagement to survive. Multiple shots may be fired through the use of controlled pairs or automatic weapons fire.
(1) Controlled Pair. A controlled pair is two rounds fired in rapid succession. The Soldier fires the first round and allows the weapon to move in its natural arc without fighting the recoil. The firer rapidly brings the weapon back on target and fires a second round. Soldiers must practice the multiple shot until it becomes instinctive. Multiple rounds should be fired at single targets until they go down. When multiple targets are present the Soldier must first fire a controlled pair at each target, then reengage any target left standing. Rapid, aimed, semiautomatic fire is the most accurate method of engaging targets during SRC.

(2) Automatic Fire. Automatic weapons fire may be necessary to maximize violence of action or gain fire superiority when gaining a foothold in a room, building, or trench. When properly trained, Soldiers should be able to fire six rounds (two three-round bursts) in the same time it takes to fire a controlled pair. The accuracy of engaging targets can be equal to that of semiautomatic fire at 10 meters with practice. The key to firing a weapon on burst or automatic is to squeeze the trigger, not jerk it.

(a) For the majority of Soldiers, fully automatic fire is rarely effective and can lead to unnecessary noncombatant casualties or fratricide. Not only is fully automatic fire inaccurate and difficult to control, but also rapidly empties ammunition magazines. A Soldier who finds himself out of ammunition with an armed, uninjured enemy Soldier during SRC will become a casualty unless a fellow Soldier intervenes.

(b) Controlled three-round bursts are better than automatic fire but they are only slightly faster and not as accurate or effective as rapid, aimed, semiautomatic fire.

(3) Failure Drill. To make sure a target is completely neutralized, Soldiers should be trained to execute the failure drill. A controlled pair is fired at the lethal zone of the target, then a single shot to the incapacitating zone. This type of target engagement is particularly useful when engaging targets wearing body armor.

e. Reflexive Firing Targets. Targets can be locally purchased (FBI style) or manufactured by the unit (bowling pin targets). E-type silhouettes may be painted as shown in the figure below.
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f. Range Setup. The range must be at least 25 meters in length with identification marks at the 5-, 10-, 15-, and 25-meter distances. Each lane should be marked in a way that prevents cross firing between lanes. A lane safety-coach is assigned to each lane to observe and evaluate the Soldier’s performance as well as ensure the safe conduct of firing. All firing cues are given by the tower or line safety.

2. SRM Familiarization. Each Soldier will conduct a dry-fire exercise and a blank-fire exercise prior to conducting the live-fire exercise. The dry-fire and blank-fire exercises will give the Soldier the repetition needed to successfully engage targets quickly and accurately. Soldiers start at the 25-meter line at the low ready facing the targets. The Soldier is then told the engagement position (for example, facing left, turn right) and, once in position, is given the cue to fire. The Soldier must, on cue, assume the proper firing position and stance, place the selector lever on semi, use the correct aiming technique for the target’s distance, and engage the target. After engaging the target the Soldier will continue to cover the target to reinforce firing until the threat is eliminated. The Soldier will be evaluated on a “GO/NO GO” basis based on the standards in the training and evaluation outline (T&EO) and scoring table. Soldiers must complete a blank-fire iteration before being allowed to live fire.

a. Each Soldier will be given two 16-round magazines. Each Soldier will identify and engage the proper targets at ranges from 5 to 25 meters from the stationary position, while turning and walking. Soldiers must score a GO on the familiarization firing tables before attempting to qualify.

Familiarization Table

	POSITION
	ROUNDS FIRED
	DISTANCE (meters)
	METHOD
	LETHAL ZONE HIT STANDARD

	Stationary; straight ahead
	4
	25
	Single shot
	3

	Stationary; straight ahead
	4
	10
	Single shot
	3

	Stationary; straight ahead
	4
	25
	Controlled pair
	3

	Stationary; straight ahead
	4
	10
	Controlled pair
	3

	Moving; facing left and turning right
	4
	25
	Controlled pair
	3

	Moving; facing right and turning left
	4
	25
	Controlled pair
	3

	Moving; straight ahead walking
	4
	10 start at 15
	Controlled pair
	3

	Moving; straight ahead walking
	4
	5 start at 10
	Controlled pair
	3


NOTE: All rounds must impact on the E-type silhouette. Hits are defined as being in the lethal zone (bowling pin).

b. All tables are fired at night, with and without protective mask, and using automatic fire for familiarization. The tables are also fired using night vision devices. The standard for protective mask firing is 60 percent day and 50 percent night. Unit commanders should conduct training continually to first establish and then sustain levels of proficiency in reflexive firing.

NOTE: If the Soldiers will be engaging targets with lasers, optics, or the protective mask, they should complete all steps using the same equipment. Do not have the Soldier familiarize with iron sights and then fire the live exercise while wearing the protective mask.

3. SRM Qualification. Each Soldier will conduct a blank-fire exercise under the same conditions as the actual qualification. Each Soldier will have a coach to ensure that he is acquiring the target; that the weapon remains on safe until time to engage the target and is then placed back on safe; and that he maintains muzzle awareness throughout the exercise. If a Soldier is having difficulty during the blank-fire exercise, he will not continue with the qualification and will be retrained. Soldiers should conduct SRM qualification semiannually. In addition to qualification, commanders should conduct familiarization using the same qualification standards while altering the conditions. Firing the qualification tables in protective masks and during periods of limited visibility should be included. Soldiers should train as they fight—that is with all MTOE equipment. Although the qualification is intended to be fired with open sights only, iterations using laser aiming devices, close-combat optics (CCO), and NVDs is highly encouraged. Soldiers must complete a blank fire iteration of the qualification tables before conducting live-fire qualification. Each Soldier engages the target IAW the firing table below and scores 16 hits day and night. The standard when wearing a protective mask is 14 day and 12 night. For scoring purposes, a hit is a round that impacts within the “lethal zone.” In addition to achieving a qualifying score, all rounds must hit the E-type silhouette in order to qualify.
Instructional Intent:

Soldiers gain confidence and knowledge in SRM fundamentals.

Special Instructions:

Ensure the CCO’s aimpoint is set to an intensity that the Soldier can easily indentify rapidly.

Ensure M16A2/A4 series rear sight assembly is set on the 0-2 aperture.

Soldier is given one 20-round magazine of 5.56-mm ball ammunition.

The round must impact within the “lethal zone” to be scored a hit.

Ensure all rounds impact the E-type silhouette in order to qualify.

Observables:

Soldier achieves 16 target hits during the day and night iterations.

All rounds impact the E-type silhouette.

Practice and Record Fire Table

	POSITION
	ROUNDS FIRED
	DISTANCE (meters)
	METHOD

	Stationary; straight ahead
	2
	25
	Controlled pair

	Stationary; left turn
	2
	25
	Controlled pair

	Stationary; right turn
	2
	25
	Controlled pair

	Moving; straight ahead standing
	2
	10 start a 15
	Controlled pair

	Moving; straight ahead kneeling
	4
	5 start at 10
	Controlled pair

	Moving; straight ahead walking
	2
	10 start at 15
	Controlled pair

	Moving; facing right and turning left
	2
	10
	Controlled pair

	Moving; facing left and turning right
	2
	10
	Controlled pair

	Stationary; straight ahead
	2
	25
	Controlled pair


APPENDIX I

AMMUNITION REQUIREMENTS
The table below lists the ammunition requirements needed to accomplish the zero, instructional, field fire, practice and qualification live fire listed in this manual.

	Weapon System
	Event
	Ammunition Type
	Alternate Ammunition Type
	Total Amount of Rounds Per Firer/Gunner

	M4/M16
	25 Meter Zero
	5.56 Ball
	None
	18

	
	Practice  Record Fire
	5.56 Ball
	None
	40

	
	Qualification Record Fire
	5.56 Ball
	None
	40

	
	Practice Alternate 25 Meter Record Fire
	5.56 Ball
	None
	40

	
	Qualification Alternate 25 Meter Record Fire
	5.56 Ball
	None
	40

	
	Practice Reflexive Fire
	5.56 Ball
	None
	20

	
	Qualification Reflexive Fire
	5.56 Ball
	None
	20

	
	One Day Combat Applications Training Event
	5.56 Ball
	None
	100

	
	Five Day Combat Applications Training Event (Day 1)
	5.56 Ball
	None
	90

	
	Five Day Combat Applications Training Event (Day 2)
	5.56 Ball
	None
	80

	
	Five Day Combat Applications Training Event (Day 3)
	5.56 Ball
	None
	120

	
	Five Day Combat Applications Training Event (Day 4)
	5.56 Ball
	None
	60

	
	Five Day Combat Applications Training Event (Day 5)
	5.56 Ball
	None
	80

	M203
	Zero Leaf Sight
	40mm TP
	40mm HE
	5

	
	Zero Quadrant Sight
	40mm TP
	40mm HE
	5

	
	Practice Record Fire
	40mm TP
	None
	15

	
	Qualification Record Fire
	40mm TP
	None
	15

	
	Practice Night Record Fire
	40mm TP
	None
	3

	
	Qualification Night Record Fire
	40mm TP
	None
	3

	M9
	Instructional Fire Combat Pistol Qualification Course
	9mm Ball
	None
	50

	
	Combat Pistol Qualification Course
	9mm Ball
	None
	40

	
	Instructional Fire Alternate Pistol Qualification Course
	9mm Ball
	None
	40

	
	Alternate Pistol Qualification Course
	9mm Ball
	None
	40

	

	Weapon System
	Event
	Ammunition Type
	Alternate Ammunition Type
	Total Amount of Rounds Per Firer/Gunner

	M249
	10 Meter Zero
	5.56 Ball
	None
	12

	
	10 Meter Practice And Qualification Record Fire
	5.56 Ball Linked
	None
	96

	
	Field Zero (Practice only)
	5.56 4:1 Mix Linked
	5.56 Ball Linked
	12

	
	Practice Transition Fire
	5.56 4:1 Mix Linked
	5.56 Ball Linked
	66

	
	Qualification Transition Fire
	5.56 4:1 Mix Linked
	5.56 Ball Linked
	66

	M240B
	10 Meter Zero
	7.62 Ball
	None
	12

	
	10 Meter Practice And Qualification Record Fire 
	7.62 Ball Linked
	None
	210

	
	Field Zero (Practice only)
	7.62 4:1 Mix Linked
	7.62 Ball Linked
	28

	
	Practice Transition Fire
	7.62 4:1 Mix Linked
	7.62 Ball Linked
	154

	
	Qualification Transition Fire
	7.62 4:1 Mix Linked
	7.62 Ball Linked
	154

	
	Limited Visibility 10 Meter Zero
	7.62 Ball
	None
	24

	
	Limited Visibility Field Zero
	7.62 4:1 Mix Linked
	None
	28

	
	Limited Visibility Practice Transition Fire
	7.62 4:1 Mix Linked
	None
	154

	
	Limited Visibility Qual. Transition Fire
	7.62 4:1 Mix Linked
	None
	154

	
	10 Meter Familiarization Fire
	7.62 Ball Linked
	None
	115

	
	Familiarization Field Fire
	7.62 4:1 Mix Linked
	7.62 Ball Linked
	255

	M2HB
	10 Meter Zero
	.50 Cal Ball
	None
	12

	
	10 Meter Practice Fire
	.50 Cal Ball Linked
	None
	105

	
	Field Zero
	.50 Cal 4:1 Mix Linked
	.50 Cal Ball Linked
	14

	
	Practice Transition Fire
	.50 Cal 4:1 Mix Linked
	.50 Cal Ball Linked
	126

	
	Qualification Transition Fire
	.50 Cal 4:1 Mix Linked
	.50 Cal Ball Linked
	126

	
	Limited Visibility Field Zero
	.50 Cal 4:1 Mix Linked
	None
	14

	
	Limited Visibility Practice Transition Fire
	.50 Cal 4:1 Mix Linked
	None
	126

	
	Limited Visibility Qual. Transition Fire
	.50 Cal 4:1 Mix Linked
	None
	126

	
	10 Meter Familiarization Fire
	.50 Cal Ball Linked
	None
	105

	
	Familiarization Field Fire
	.50 Cal 4:1 Mix Linked
	.50 Cal Ball Linked
	175

	Weapon System
	Event
	Ammunition Type
	Alternate Ammunition Type
	Total Amount of Rounds Per Firer/Gunner

	MK19 (ZERO INCLUDED IN ALL TABLES)
	Table I (Hull Targets) Day Practice
	40mm TP Linked
	40mm HE Linked Or 40mm HEDP Linked
	62

	
	Table I (Hull Targets) Day Qualification
	40mm TP Linked
	40mm HE Linked Or 40mm HEDP Linked
	62

	
	Table II (Hull Targets) Night Practice
	40mm TP Linked
	40mm HE Linked Or 40mm HEDP Linked
	62

	
	Table II (Hull Targets) Night Qualification
	40mm TP Linked
	40mm HE Linked Or 40mm HEDP Linked
	62

	
	Table III (Pop-Up Targets) Day Practice
	40mm TP Linked
	None
	44

	
	Table III(Pop-Up Targets) Day Qualification
	40mm TP Linked
	None
	44

	
	Table IV (Pop-Up Targets) Night Practice
	40mm TP Linked
	None
	44

	
	Table IV (Pop-Up Targets) Night Qualification
	40mm TP Linked
	None
	44

	SHOTGUN
	Breaching Familiarization Fire
	12 Guage Breaching (M1030)
	12 Guage Hatton Breaching Rounds
	8

	M14
	Zero Iron Sights
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	20

	
	Zero Telescopic Sight
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	20

	
	Sniper Field Fire
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	30

	M24
	Zero Iron Sights
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	45

	
	Zero Telescopic Sight
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	20

	
	Sniper Field Fire
	7.62 Ball, Special (M118)
	7.62 National Match (M852)
	30

	M107
	Zero Iron Sights
	.50 Cal Ball
	None
	21

	
	Zero Telescopic Sight
	.50 Cal Ball
	None
	21

	
	Sniper Field Fire
	.50 Cal Ball
	None
	30


APPENDIX II

WEAPONS TIE DOWN GUIDANCE

Leaders are responsible for ensuring that their Soldier’s optics and lasers are mounted and tied down IAW the BN Tie Down SOP. Examples of weapon tie downs are included in this manual.
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THIS KNOT IS USED TO SECURE LASERS AND OPTICS TO
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THIS KNOT IS USED WHEN PREPARING YOUR
LASERS AND OPTICS FOR TIE-DOWN




[image: image53.png]AN/PAQ-4C FRONT TIE-DOWN VIEW AN/PAQ-4C BACK TIE-DOWN VIEW

TIE-DOWN PROCEDURES: GUTTED 550 CORD WILL BE CROSSED AND WRAPPED AROUND THE
AN/PAQ-4C AS DEPICTED IN THE FRONT TIE-DOWN VIEW. THE TIE-DOWN WILL BE SECURED AT THE
BACK OF THE AN/PAQ-4C USING A SQUARE KNOT WITH TWO HALF HITCHES.




[image: image54.png]AN/PEQ-2A FRONT TIE-DOWN VIEW AN/PEQ-2A BACK TIE-DOWN VIEW

TIE-DOWN PROCEDURES: GUTTED 550 CORD WILL BE CROSSED AND WRAPPED AROUND THE
ANIPEQ-2A AS DEPICTED IN THE FRONT TIE-DOWN VIEW. THE TIE-DOWN WILL BE SECURED AT THE
BACK OF THE ANIPAQ-2A USING A SQUARE KNOT WITH TWO HALF HITCHES.




[image: image55.png]M145 TIE-DOWN VIEW

TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
SECURED AROUND THE BASE OF THE M145 AS DEPICTED IN THE PHOTOGRAPH.
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TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
‘SECURED AROUND THE BASE OF THE ACOG AS DEPICTED IN THE PHOTOGRAPH.
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TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
SECURED AROUND THE BASE OF THE M68 AS DEPICTED IN THE PHOTOGRAPH.
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TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
SECURED AROUND THE BASE OF THE TAC LIGHT AS DEPICTED IN THE PHOTOGRAPH.




[image: image59.png]M145 MOUNTED ON AN M249

MOUNTING: MOUNT THE M145 ON TOP OF THE FEED TRAY COVER. THE M145 WILL BE POSITIONED
ON THE FEED TRAY COVER SO THAT THE GUNNER HAS THE PROPER EYE RELIEF WHEN ASSUMING
A GOOD FIRING POSITION.

TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
SECURED AROUND THE BASE OF THE M145 AS DEPICTED IN THE PHOTOGRAPH. THE M145 WILL BE
SECURED TO THE REAR SIGHT ASSEMBLY OF THE M249 USING AN END OF LINE BOWLINE.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.




[image: image60.png]M145 MOUNTED ON AN M240B

MOUNTING: MOUNT THE M145 ON TOP OF THE FEED TRAY COVER. THE M145 WILL BE POSITIONED
‘ON THE FEED TRAY COVER SO THAT THE GUNNER HAS THE PROPER EYE RELIEF WHEN ASSUMING
A GOOD FIRING POSITION.

TIE-DOWN PROCEDURES: GUTTED 550 CORD USING A GIRTH HITCH WITH HALF HITCH WILL BE
SECURED AROUND THE BASE OF THE M145 AS DEPICTED IN THE PHOTOGRAPH. THE M145 WILL BE
SECURED TO THE LEFT FEED TRAY COVER LATCH OF THE M240B USING TWO KNOTS TOGETHER.

THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.




[image: image61.png]AN/PEQ-2A MOUNTED ON M240B

MOUNTING: MOUNT THE ANIPEQ-2A TO THE LEFT SIDE RAIL SYSTEM OF THE M240B. THE ANIPEQ-2A
WILL BE MOUNTED TO THE RAIL SYSTEM USING THE INSIGHT RAIL GRABBER AS FAR FORWARD AS
POSSIBLE.

TIE-DOWN PROCEDURES: THE ANJPEQ-2A WILL BE SECURED TO THE SLING ATTATCHMENT ON THE
LEFT SIDE OF THE M240B USING AN END OF LINE BOWLINE. THE TIE-DOWN OF THE AN/IPEQ-2A IS THE
SAME STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.




[image: image62.png]AN/PAQ-4C MOUNTED ON M249

MOUNTING: MOUNT THE AN/IPAQ4C TO THE LEFT SIDE RAIL SYSTEM OF THE M249. THE AN/PAQ4C
WILL BE MOUNTED TO THE RAIL SYSTEM USING THE INSIGHT RAIL GRABBER AS FAR FORWARD AS
POSSIBLE.

TIE-DOWN PROCEDURES: THE AN/PAQ-4C WILL BE SECURED TO THE SLING ATTATCHMENT ON THE
LEFT SIDE OF THE M249 USING AN END OF LINE BOWLINE. THE TIE-DOWN OF THE AN/PAQ-4C IS THE
SAME STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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MOUNTING: MOUNT THE M68 ON THE UPPER RECEIVER RAIL SYSTEM. THE M68 WILL BE POSITIONED
ON THE RAIL SYSTEM SO THAT THE GUNNER HAS THE PROPER EYE RELIEF WHEN ASSUMING A
GOOD FIRING POSITION

TIE-DOWN PROCEDURES: THE M68 WILL BE SECURED BEHIND THE SLIP RING USING A GIRTH HITCH
WITH HALF HITCH . THE TIE-DOWN OF THE M68 IS THE SAME STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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MOUNTING: MOUNT THE ACOG ON THE UPPER RECEIVER RAIL SYSTEM. THE ACOG WILL BE
POSITIONED ON THE RAIL SYSTEM SO THAT THE GUNNER HAS THE PROPER EYE RELIEF WHEN
ASSUMING A GOOD FIRING POSITION.

TIE-DOWN PROCEDURES: THE ACOG WILL BE SECURED BEHIND THE SLIP RING USING A GIRTH
HITCHWITH HALF HITCH . THE TIE-DOWN OF THE ACOG IS THE SAME STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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MOUNTING: MOUNT THE AN/PEQ-2A ON THE TOP ADAPTER RAIL. THE AN/PEQ-2A WILL BE MOUNTED
TO THE TOP ADAPTER RAIL USING THE INSIGHT RAIL GRABBER AS FAR FORWARD AS POSSIBLE.

TIE-DOWN PROCEDURES: THE AN/PEQ-2A WILL BE SECURED TO THE FRONT SIGHT POST ASSEMBLY
OF THE M4 USING AN END OF LINE BOWLINE. THE TIE-DOWN OF THE ANIPEQ-2A IS THE SAME
STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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MOUNTING: MOUNT THE TAC LIGHT ON THE BOTTOM OR RIGHT ADAPTER RAIL ACCORDING TO THE
FIRERS PREFERENCE. THE LOCATION OF THE TAC LIGHT WHEN MOUNTED ON THE BOTTOM OR
RIGHT ADAPTER RAIL IS ACCORDING TO THE FIRERS PREFERENCE.

TIE-DOWN PROCEDURES: THE TAC LIGHT WILL BE SECURED TO THE SLING SWIVEL ON THE LEFT
SIDE OF THE M4 USING AN END OF LINE BOWLINE WHEN MOUNTED ON THE BOTTOM ADAPTER RAIL.
IF MOUNTED ON THE RIGHT ADAPTER RAIL IT WILL BE SECURED TO THE FRONT SIGHT POST
ASSEMBLY USING THE SAME PROCEDURES. THE TIE-DOWN OF THE TAC LIGHT IS THE SAME
STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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MOUNTING: MOUNT THE TAC LIGHT ON THE BOTTOM OR RIGHT ADAPTER RAIL ACCORDING TO THE
FIRERS PREFERENCE. THE LOCATION OF THE TAC LIGHT WHEN MOUNTED ON THE BOTTOM OR
RIGHT ADAPTER RAIL IS ACCORDING TO THE FIRERS PREFERENCE.

TIE-DOWN PROCEDURES: THE TAC LIGHT WILL BE SECURED TO THE SLING ATTATCHMENT ON THE
LEFT SIDE OF THE M249 USING AN END OF LINE BOWLINE WHEN MOUNTED ON THE BOTTOM
ADAPTER RAIL. IF MOUNTED ON THE RIGHT ADAPTER RAIL IT WILL BE SECURED TO THE RIGHT
SLING ATTATCHMENT USING THE SAME PROCEDURES. THE TIE-DOWN OF THE TAC LIGHT IS THE
SAME STANDARD.

TAC LIGHT ON M4/M203

MOUNTING: MOUNT THE TAC LIGHT ON THE RIGHT ADAPTER RAIL.THE LOCATION OF THE TAC LIGHT
WHEN MOUNTED ON THE RIGHT ADAPTER RAIL IS ACCORDING TO THE FIRERS PREFERENCE.

TIE-DOWN PROCEDURES: THE TAC LIGHT WILL BE SECURED TO THE FRONT SIGHT POST ASSEMBLY
USING AN END OF LINE BOWLINE. THE TIE-DOWN OF THE TAC LIGHT IS THE SAME STANDARD.




[image: image68.png]AN/PEQ-2A MOUNTED ON M4/M203

MOUNTING: MOUNT THE AN/PEQ-2A ON THE TOP ADAPTER RAIL. THE AN/PEQ-2A WILL BE MOUNTED
TO THE TOP ADAPTER RAIL USING THE INSIGHT RAIL GRABBER AS FAR FORWARD AS POSSIBLE.

TIE-DOWN PROCEDURES: THE AN/PEQ-2A WILL BE SECURED TO THE FRONT SIGHT POST ASSEMBLY
‘OF THE M4/M203 USING AN END OF LINE BOWLINE. THE TIE-DOWN OF THE AN/PEQ-2A IS THE SAME
STANDARD.

NOTE: THE SLACK WILL BE TAKEN UP WHEN THE FINAL TIE-DOWN IS COMPLETE. THE SLACK WAS
LEFT FOR PHOTOGRAPH PURPOSES TO DEPICT THE KNOTS AND TIE-DOWN PROCEDURES.
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TIE DOWN PROCEDURES: USE AN END OF LINE BOWLINE THROUGH ONE OF THE HOLES ON THE
BACK OF THE BATTERY COMPARTMENT. SECURE THE LANYARD MADE OF GUTTED 550 CORD TO
THE IBA USING A GIRTH HITCH WITH HALF HITCH.

NOTE: ENSURE THAT THE LANYARD IS LONG ENOUGH SO THAT IT WILL REACH WHEN THE NVG
IS MOUNTED ON THE HELMET.





SFC Rodriguez, Rafael G.
BCT Master Gunner

HHC 2BCT 101 ABN DIV (AASLT)
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TARGET LINE  

ZERO METERS

25 METERS

50 METERS

100 METERS

200 METERS

300 METERS

ONE LANE

10 METERS WIDE

NOT TO SCALE

downrange

		POSITION		MAX NUMBER OF ROUNDS

		1		18

		2		20

		3		5

		4		5

		5		5

		6		5

		7		20 (THREE MAGS, LOAD VARIES)

		8		20 (THREE MAGS, LOAD VARIES)

		TOTAL		98 ROUNDS PER FIRER

































































































































































































LEGEND

CINDERBLOCK BARRIER 

WOODEN WINDOW FRAME

WOODEN DOOR FRAME

WOODEN WALL FRAME

STEEL TARGET ON STAND

WOODEN TARGET FRAME (X3)

SOLDIER

































1 – Soldier zeros weapon (if needed)













2 – Soldier zeros at 200 meters POA/POI (optional)













3 – Soldier shoots and notes POI and shot group size













4 – Soldier shoots and notes POI and shot group size













5 – Soldier shoots and notes POI and shot group size













6 – Soldier shoots and notes POI and shot group size













7 – Soldier engages steel targets from all three barriers at half speed













8 – Soldier shoots at steel target from a solid concrete and sandbag barrier at full combat speed
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APPROX. SHOT GROUP SIZE OUT TO DISTANCE M4/M16
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sights for zero will hit the target at all ranges out to 300 meters.
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