M153 CROWS - M240B / M249 MG “TOP-SIDE” PHYSICAL CLEARING PROCEDURES
For Training Use Only - (Refer to TM 9-1090-219-10)

This clearing procedure involves BOTH the GUNNER and Truck Commander (TC), it is not a “gunner only” procedure.
Participation by the TC is KEY to preventing a negligent discharge (ND)

. Gunner: Ensure the “ARMED” switch on the Fire Control Unit (FCU) / Display and Control Panel (DCP) /

Weapon Station Control Panel (WSCP) is in the “DOWN" position and the Red Safety Cover is down. TC: VERIFY.

. While at the clearing barrel, the TC: instructs the Gunner to put the CROWS into “Remote Safe” (by flipping the “Remote Safe”
switch up then returned to the down position).

Once the system is in the Remote Safe mode, BOTH Gunner and TC verifies that the “Disabled” LED light is out in the Remote
Safe field and “Remote Safe” is displayed on the lower right of the FCU/DCP.

TC: Go “top-side: and physically inspect the weapon station to ensure that the bolt on the weapon is being electronically
held to the rear.

CAUTION
Always keep clear from weapon station when any command is given to the gunner.

. TC: Once “Remote Safe” is verified, the TC then removes the black elastic band from around the charging handle and then
follows the clearing procedures IAW EM 3-22.68* for the Crew Served Weapon, Chapter 3: M240B Machine Gun and Chapter 1:
M249 Machine Gun (attached to this PDF).

a) TC: While holding the resistance on the cocking handle, move 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 fully to the rear.)

b) TC: Return and lock the cocking handle to the forward position. (Task will not be able to be accomplished due to weapon being
in Remote Safe.)

c) TC: Raise the cover and feed mechanism assembly, and conduct the four (M240B) or five (M249) point Safety Checks for brass,
links, and/or ammunition:

1) Check the feed pawl assembly under the feed cover.
2) Check the feed tray/ tray assembly.
3) Lift the feed tray/ tray assembly and inspect the chamber.
4) Check the space between the face of the bolt and chamber:
(M240B) as well as the space under the bolt and operating rod assembly
(M249) Check the space between the bolt assembly and the chamber.
5) (M249) Insert two fingers of left hand into magazine well to extract ammunition or brass.

WARNING
If aweapon jam occurs during mission/enemy contact keep weapon pointed at the enemy and complete the IMMEDIATE
ACTION: “CHARGE THE WEAPON AND ATTEMPT TO FIRE.” If it will not fire then REMEDIAL ACTION must be completed.

REMEDIAL ACTION (Steps 2 thru 5 of “Top Side” Physical Clearing Procedure.), should be conducted before movement (if
possible/safe). Keep weapon pointed at the enemy/target; and when able; move to cover.
1) Place CROWS System switch on “SAFE,” 2) Activate "REMOTE SAFE,” 3) Go topside, clear the weapon, reload, get back
inside, 4) Deactivate “REMOTE SAFE,” 5) Place the CROWS System switch on “FIRE” 6) Attempt to fire.

Be advised: rough road conditions could possibly clear the jam and cause the bolt to go forward thus causing a ND.

c) TC: Close the cover and feed mechanism assembly, and move the safety to the “F” position. (TC then instructs Gunner to
disable the Remote Safe by returning “Remote Safe” switch to the upward position in order to perform next clearing
task)

d) TC: With his right hand, palm up, returns the cocking handle to the rear position.

e) TC: Press the trigger and at the same time ease the bolt forward by manually riding the cocking handle
forward.

f) TC: After all ammo is cleared from the weapon and the barrel and the bolt is in the forward position; the TC then instructs the
gunner to power down the CROWS by pressing the “POWER” button ONLY.

4. TC: Return black elastic band to charging handle (only if weapon is staying mounted on weapon station.)

NOTE
The TC is to make sure that the Gunner is NOT to return the “Remote Safe” to the down position before the system is
powered “OFF” because this action will lock the bolt to the rear position once the system is powered “OFF.”

5. Gunner: Once the system is powered “OFF” then the “Remote Safe” switch is returned to the down position.

. FM 3-22.68, CREW SERVED WEAPONS:
http://armypubs.army.mil/doctrine/DR_pubs/dr_a/pdf/fm3_22x68.pdf

. TM 9-1090-219-10:
https://forums.army.mil/SECURE/CommunityBrowser.aspx?id=1788176&lang=en-US
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OPERATOR'S MANUAL
FOR THE

ARMAMENT SUBSYSTEM, REMOTELY OPERATED: XM153
COMMON REMOTELY OPERATED WEAPON STATION (CROWS)

TROUBLESHOOTING INTRODUCTION

GENERAL

The Troubleshooting Index [WP 004 1)) is a quick reference for identifying and resolving common
system malfunctions. Associated with each Fault is an Action and a Remedy. The Fault
describes the system problem, the action recommends steps to diagnose the Fault, and the
Remedy prescribes the solution. Should a Fault require more than one troubleshooting Action
to arrive at the most likely Remedy, the Actions and Remedies are listed in order of probability.

This manual cannot list all of the malfunctions that may occur, all of the test and inspections
required to locate faults, or all of the corrective actions needed to correct the fault. If the
equipment malfunction is not listed or the actions listed do not correct the fault, notify Field
Maintenance. You may also contact a Logistics Assistance Representative (LAR) for additional
help. Disassemble only to the extent necessary to accomplish the required repair.

You are required to complete a DA Form 2028 to report the problem. Submit your form using a
method described at the back of this manual. Faults found in this chapter are repairable at the
field level and may be corrected by crew or maintenance personnel.

This manual provides many tools to aid the technician in isolating and correcting the faults
encountered. Understanding the Theory of Operation, WP 0003, will enhance the
troubleshooting process.

TROUBLESHOOTING INDEX

The troubleshooting work packages contain charts listing the malfunctions, tests, inspections,
and corrective actions required to return CROWS to normal operation. The most common
malfunctions are listed. Perform the actions, remedies, and corrective actions in the order they
appear.

Troubleshooting instructions are provided as an aid in isolating and correcting malfunctions that
may be encountered during the operation of CROWS. The more common and/or representative
faults are covered by similar methods of trouble analysis, and remedial action should be used to
correct any specific faults not discussed.
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TROUBLESHOOTING PROCEDURES

These Troubleshooting Procedures|(WP 0040) consist of functional checks/tests. These tests
may be performed individually to check specific functions or may be run consecutively to
provide a complete assembly test.

TROUBLESHOOTING TIPS

Troubleshooting Procedures in this chapter are presented as a guide for locating and correcting
malfunctions. Use of these Troubleshooting Procedures reduces delays and maintenance
downtime and minimizes the unnecessary replacement of components. After recognizing a
problem, locate the proper maintenance procedure to correct the deficiency.

CAUTION

Before disconnecting and removing Line Replaceable Units (LRUs) and cables,
ensure electrical power is OFF.

When a problem cannot be identified to a single section of the equipment by analyzing the
trouble symptoms as in the above paragraph, the “half-splitting” technique may be used. Half-
splitting is a logical method by which a piece of equipment, a single circuit, or even an entire
system is repeatedly divided in half until the problem is isolated. By half-splitting, the number of
measurements needed to isolate the faulty stage or component is reduced considerably.

Visually check cabling for damage and perform continuity checks (disconnect common plugends
and test for continuity) before replacing a suspected faulty LRU.

TROUBLESHOOTING REMINDERS

Read and use the Theory of Operation in WP 0003. The Theory of Operation enhances the
troubleshooting process. Identification of the fault system is the important part of the
troubleshooting process. One of the most precise ways to identify the fault symptoms is to
perform a systems operational check. It is important that fault symptoms be identified as
accurately as possible. Take the time to stop and think about the symptoms. The few moments
spent can save hours later. Do not immediately start changing components. Check for simple
things first. Make sure switches are in the correct positions. Check for tripped circuit breakers.
Be thorough! Look for broken and loose wires, bad splices (wiggle them if necessary), and
loose connector pins. Sometimes connector pins seem OK when making continuity checks; but,
because they are not seated properly, they get pushed back when the connector is put in place.
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TROUBLESHOOTING PROCEDURES
DON'T START A TASK UNTIL:
You understand the task.
You understand what you are to do.
You understand what is needed to do the work.
You have the things you need.
During troubleshooting, all faults should be recorded on the appropriate form in accordance with

DA PAM 738-751 before making any attempts at repair. Next, all corrective actions or attempts
should be recorded. This provides continuity and eliminates unnecessary duplication in the

event of a change in technicians.

END OF WORK PACKAGE
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OPERATOR'S MANUAL
FOR THE

ARMAMENT SUBSYSTEM, REMOTELY OPERATED: XM153
COMMON REMOTELY OPERATED WEAPON STATION (CROWS)

TROUBLESHOOTING PROCEDURES

THIS WORK PACKAGE COVERS:

General Troubleshooting Procedures and Location of Faults.

INITIAL SETUP:
Personnel Required: Two References - Cont

Operator and Assistant WP 0019

WP 0020

References WP 0024

Vehicle Operator Manual WP 0025

WP 0006 WP 0028

WP 0007 WP 0032

WP 0008 WP 0033

WP 0009 WP 0036

WP 0010

WP 0011 Equipment Conditions

WP 0015 Engine Running (Vehicle Operator

WP 0016 Manual)
FUNCTIONAL TESTS

WARNING
J
=

HEAVY PARTS
Before elevating, depressing, or traversing CROWS, verbally warn personnel to

evacuate WS platform and ensure area is clear. Moving CROWS can cause
injury to personnel and damage to equipment.
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FUNCTIONAL TESTS - Cont
Verify CROWS Powers Up

WARNINGS

-

»

WEAPON FIRE

Prior to performing troubleshooting, maintenance, or embedded training
procedures, ensure that the installed weapon is not loaded. Failure to do so may
result in death or injury to personnel.
If a message is displayed on screen in red text, a system failure has occurred,
and CROWS can no longer function properly under remote control. Manually
operate CROWS to finish engagement before attempting to resolve this failure
condition. Failure to do so may result in death or injury to personnel and/or
damage to equipment.
NOTE
A fully charged AUX battery is required for CROWS to perform at full capacity.
1. When the mission permits, move the Host Platform to a safe place.
2. Ensure CROWS is powered down (WP 0036).
3. Check for all obstructions that may limit the operation of CROWS.

4. Ensure the Host Vehicle engine is running.

5. Verify that the AUX Battery Voltmeter indicates between 22 and 33 Vdc (Vehicle Operator
Manual) if available.

6. Verify that the Host Vehicle Circuit Breaker for CROWS power is closed or reset if required
(Vehicle Operator Manual).

7. Onthe DCP or FCU, ensure that the MODE Switch is set to NORM (Figure 1).

Figure 1. Mode Switch.
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8. Press the POWER ON/OFF button (2) (Figure 2). Verify that CROWS powers up
(WP 0006). The POWER LED (1) lights as CROWS powers up. If CROWS powers up,
proceed to the next functional test procedure. If CROWS fails to power up, repeat this
procedure. Alert Field Maintenance Personnel when CROWS continually fails to start up.

—~POWER =,

Figure 2. Power Switch.
END OF TASK

Verify Proper Functioning of CROWS

NOTE

On the FCU/DCP, the MODE Switch is toggled to select Training (TNG), Normal
(NORM), or Auxiliary (AUX) modes of operation. During normal operation of
CROWS, the MODE switch is set to NORM. When the MODE Switch is set to
TNG, a message is displayed in the status field and a warning is also displayed
on screen. When the MODE switch is set to AUX, the display will show AUX
VIDEO in the status field.

1. Toggle the MODE Switch on the FCU or DCP to TNG, then to AUX, and back to NORM
ensuring the FCU or DCP displays the changes as switch is toggled.

2. Press and hold the LAMP TEST button. Ensure all FCU/DCP LEDs illuminate when the
Lamp Test is performed (Figure 3).

LAMP TEST

Figure 3. Lamp Test Button.
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FUNCTIONAL TESTS - Cont

Verify Proper Functioning of CROWS - Cont

3. Press the BRIGHTNESS -/+ buttons to ensure the brightness controls are functioning

properly (Figure 4).

BRIGHTNESS

— ||+

Figure 4. Brightness Buttons.

4. Press the SIGHT RTCL SEL button. Ensure each of the five reticle types are visible on

screen (Figure 5).

ey

RTCL
SEL

Figure 5. Reticle Select Button.

5. Press the MENU ON/OFF button (1) on the DCP (left side of figure) or FCU (right side of

figure) (Figure 6).

Y \MENL
ey ~ o

u ON/OFF

Figure 6. Menu Fields.
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6. Ensure all screen elements (the reticle and clock face) and display menus (MAIN, STATUS
and MESSAGE) are visible on screen (Figure 7).

Figure 7. Display Menus.

7. If CROWS meets all functional requirements, proceed to next functional test procedure. If
CROWS fails to meet any functional requirement, alert Field Maintenance Personnel.

END OF TASK
Verify Proper Functioning of Traverse and Elevation Controls

1. Press the RANGE and SPEED buttons on FCU/DCP to verify proper operation (Figure 8).
RANGE SPEED

SERISEY

Figure 8. Range and Speed Buttons.

2. Traverse and elevate CROWS (WP 0007).

3. If traverse and elevation controls function properly, proceed to the next functional test. If
CROWS fails to meet any functional requirement, alert Field Maintenance Personnel.

END OF TASK
Ensure VIM, TIM, and LRF Work Properly
NOTE
When CROWS starts up, the VIM is the default optical device.

1. Perform an operational check of the VIM, ensuring all functions are working properly
(WP 0008).
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FUNCTIONAL TESTS - Cont
Ensure VIM, TIM, and LRF Work Properly - Cont

2. Press SIGHT DAY/NIGHT button on the FCU/DCP to select the TIM (Figure 9).

DAY
NIGHT

Figure 9. Day/Night Button.

NOTE
The TIM has four fields of view (FOVs).

3. While holding the Palm Switch (2), press the DAY/NIGHT button (1) on the CG twice to
ensure the VIM and TIM can be selected (Figure 10).

Figure 10. Day/Night Button on CG.

4. Perform an operational check of the TIM, ensuring all functions are working properly
(WP 0009).

WARNING

A

LASER LIGHT

The LRF is classified as a Class 1 Laser and is safe in normal operations and
conditions, but failure in the electrical system can cause the laser to violate
safety requirements. Do not point at humans or stare into the laser beam as this
can cause serious eye injury.
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Perform an operational check of the LRF, ensuring all functions are working properly
(WP 0010).

If the VIM, TIM, and LRF function properly, proceed to the next functional test. If the optical
devices fail any functional requirement, alert Field Maintenance Personnel.

END OF TASK

Test Control Grip (CG)

1.

Toggle and press the MAG button (2) to ensure full functionality (Figure 11). Refer to
WP 007 and WP 008 if necessary.

2. Move the FOCUS button (3) left and right to ensure full functionality.
3. Engage/disengage the Palm Switch (7) to ensure full functionality.
4. Engage the Trigger Switch (10) to ensure full functionality.
5. Engage the DAY/NT (1) button to ensure full functionality.
6. Engage the LRF button (11) to ensure full functionality. Refer to WP 010 if necessary.
7. Engage the TRACK button (8) to ensure full functionality. Refer to WP 032 if necessary.
8. Engage the CHG button (9) to ensure full functionality. Ensure REMOTE SAFE is in the
Charge position.
9. Engage the STAB button (5) to ensure full functionality.
10. Engage the LEAD button (4) to ensure full functionality. Refer to WP 033 if necessary.
Fig_gure 11. Testthe (;G
11. Traverse and elevate CROWS using the CG (WP 0007).
12. If the CG functions properly, proceed to the next functional test. If the CG fails any
functional requirements, alert Field Maintenance Personnel.
END OF TASK
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FUNCTIONAL TESTS - Cont
Test LOW AMMO Indicator, Sensor, and Actuator Plate
NOTE
The Low Ammunition Actuator Plate inside the Ammunition Box indicates LOW
AMMO status when approximately 12 to 15 rounds of .50 caliber ammunition are
left in the Ammunition Box at 0 degrees elevation. A LOW AMMO condition is

also indicated on screen when the Ammunition Box is empty.

1. With the Ammunition Box empty and a LOW AMMO condition displayed on screen, press
down on the Ammunition Actuator Plate inside the Ammunition Box.

2. Verify that the display no longer indicates a LOW AMMO condition.

3. Release the Low Ammo Actuator Plate.

4. Verify that the LOW AMMO condition is again indicated on screen.

5. If the Ammunition Indicator, Sensor, and Actuator Plate function properly, proceed to the
next functional test. If CROWS fails this functional requirement, alert Field Maintenance
Personnel.

END OF TASK

Test Soft Mount and Cocking Actuator

WARNING
Ensure that the installed weapon is aimed in a safe direction and that no
personnel or equipment are in the Line of Fire. Doing so prevents death or injury
to personnel and damage to equipment.

1. Install a compatible weapon if necessary (M2 .50 Caliber Machine Gun (WP 0011), MK19
40mm Machine Gun (WP 0016), M240 7.62mm Machine Gun (WP 0020), or M249 5.56mm
Machine Gun (WP 0025)).

2. Ensure CROWS is positioned at 0 degrees elevation.

3. Pull backward on the weapon handles and release the weapon.

4. Verify Soft Mount slides freely and the Friction Brakes stop the forward movement of the
installed weapon upon release.

5. While holding the Palm switch, press the CHG button on the CG to check the Cocking
Actuator electrical action.
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FUNCTIONAL TESTS - Cont

Test Soft Mount and Cocking Actuator - Cont

6. Remove the installed weapon (M2 .50 Caliber Machine Gun (WP 0015), MK19 40mm
Machine Gun (WP 0019), M240 7.62mm Machine Gun (WP 0024), or M249 5.56mm
Machine Gun (WP 0028)) if not needed.

7. If the Soft Mount and Cocking Actuator function properly, proceed to the end of the tests. If
CROWS fails this functional requirement, alert Field Maintenance Personnel.

END OF TASK

End of Tests

1. Power down CROWS (WP 0036).

2. Perform engine shutdown (Vehicle Operator Manual).

3. If CROWS failed any functional tests, notify Field Maintenance Personnel. If CROWS meets
all functional requirements, resume operations.

END OF TASK

END OF WORK PACKAGE
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OPERATOR'S MANUAL
FOR THE

ARMAMENT SUBSYSTEM, REMOTELY OPERATED: XM153
COMMON REMOTELY OPERATED WEAPON STATION (CROWS)

TROUBLESHOOTING INDEX

THIS WORK PACKAGE COVERS:

General Troubleshooting Index.

INITIAL SETUP:
Personnel Required: Two Equipment Conditions

Operator and Assistant Engine Running (Vehicle Operator Manual)
References

Vehicle Operator Manual

GENERAL TROUBLESHOOTING

When CROWS malfunctions, the fault can usually be limited by proper action and handling.
Troubleshooting tables indicate general measures that must be taken to locate and identify the
problem.

The following text appears within the MESSAGE MENU at the bottom of the screen during
CROWS operation (Table 1):

Table 1, Message Menu Text

Text Reason Action
Red text in ERROR field on Fatal error on displayed Use of CROWS is prohibited.
screen. component. Report to Field Maintenance.

Yellow text in WARNING field Warning caused by a non-fatal To be corrected as soon as
on screen. error. tactical situation permits.

Green text in INFORMATION  Information message. None.
field on screen.
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GENERAL TROUBLESHOOTING - Cont

Common system malfunctions can be diagnosed and remedied with the following table

(Table 2).

Table 2, General Troubleshooting

Fault

Action

Remedy

No power when power
button is pressed.

Weapon fails to charge
(cock).

Erratic firing.

Azimuth Release
Mechanism does not work
when engaged.

Installed weapon moves up
during firing.

Elevation Release
Mechanism does not work
when engaged.

Azimuth movement is
sluggish.

Check vehicle power and power
cable to 1J3 connector on FCU
or MPU.

Check CA cable (W4)
connection between CA and
4J3 on SSA.

If the CA cocks, check the
release function of Cocking
Brackets.

Footscrew release device
damaged due to increased
cocking length.

Cocking Bracket Releaser out
of adjustment due to loose lock
nut.

Check if Friction Brake is loose.

Check function of the release
mechanism. Internal
clutch/gear system might be
disabled.

Check if Elevation Release
Mechanism is engaged.

Check function of Elevation
Release Mechanism. Internal
clutch/gear system might be
disabled.

Manually check movement of
MFA. Verify that Azimuth
Release Mechanism is
released. Verify that Azimuth
Servo is enabled.

0041-2

Connect cable or, if faulty,
replace.

Connect cable or, if faulty,
replace CA.

If faulty, adjust Cocking Bracket
Releaser.

Replace the footscrew release
device.

Adjust Cocking Bracket
Releaser.

Adjust Friction Brake if loose.

Check and engage internal
clutch/gear system. Replace the
Azimuth Release Mechanism if
faulty.

Engage Elevation Release
Mechanism if not engaged.

Check and engage internal
clutch/gear system. Replace the
Elevation Release Mechanism if
faulty.

Release Azimuth Release
Mechanism and enable Azimuth
Servo.
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Fault Action

Remedy

Installed weapon fails to fire  Check display for text
(initial burst). messages.

Check Ammo Box.

Check weapon.

Unload weapon.

Installed weapon fails to fire Check System Armed Switch.
(ARMED LED OFF).

0041-3

Ensure MODE switch is set to
NORM.

Ensure ARM/SAFE switch is set
to ARM.

Ensure Palm Switch is pressed
and Firing Enabled appears on
screen.

Step through Boresighting on
SETTING Menu if boresight
values are rejected.

If empty, load Ammo Box.

Check Firing Solenoid Cable
(W7) to ensure it is properly
connected to Connector 4J2 of
SSA.

Attempt to fire manually.

Re-time (adjust) weapon and M2
Firing Solenoid.

Set ARM/SAFE switch to ARM.

ARMED LED illuminates only
when ARM/SAFE Switch is set
to ARM and Palm Switch is
pressed.
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GENERAL TROUBLESHOOTING - Cont

Remedy

Fault Action
Installed weapon fails to fire  Check display for text
(ARMED LED ON). messages:

ARMED

LOW AMMO

TRAVERSE INHIBIT

Weapon fails to fire Hatch LED ON
(TRAVERSE INHIBIT).

0041-4

Set SAFE/ARM switch to ARM.

If ARMED LED is lit even when
ARM/SAFE toggle switch is set
to SAFE, Firing Circuit may be
activated due to a malfunction.
The system is unsafe and use of
CROWS is prohibited.

Check HATCH LED for Hatch
Open. Close hatch or activate
SAFETY OVERRIDE switch.
Ensure OVRD LED is lit.

If SAFETY OVERRIDE is set to
ON, all firing and WS movement
restrictions are removed.

Press Palm Switch. Text should
change to Firing Enabled.

Charge installed weapon.
Load ammunition.

Activate SAFETY OVERRIDE
switch. Check OVRD LED is lit.

If SAFETY OVERRIDE is set to
ON, all firing and WS movement
restrictions are removed.

Traverse out of Safety Zone.

Close hatch or select SAFETY
OVERRIDE. Ensure OVRD LED
is illuminated.

If SAFETY OVERRIDE is set to
ON, all firing and WS movement
restrictions are removed.

Traverse out of Safety Zone.
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Fault

Action

Remedy

Installed weapon fails to fire
(FIRING INHIBIT).

WS will not traverse.

WS will not elevate/depress.

LRF fails to fire.

LRF fires but no range
displayed.

Ballistic and LRF range do
not match.

ARMED LED is lit even if
toggle switch is set to SAFE
position.

Traverse out of Safety Zone

Check display for text
messages.

Check display for text
messages.

Check display for text
messages.

Check display for text
messages.

Check display for text
messages.

Use of CROWS is prohibited as

system is unsafe.

0041-5

Select SAFETY OVERRIDE.
Ensure OVRD LED is lit.

If SAFETY OVERRIDE is set to
ON, all firing and WS movement
restrictions are removed.

Traverse out of Safety Zone.

Ensure travel/transport lock is
disengaged.

Press Palm Switch.

Azimuth Servo Drive Mechanism
might be faulty. Report to next
higher maintenance level.

Check elevation is not at
maximum or minimum elevation
angle.

Verify that manual Elevation
Transport Lock is disengaged.

Check to ensure installed
weapon is not in an Elevation
Depression Zone.

Confirm laser ready to fire
(----m RDY) or LRF: Wait.

Check text for No Target. Laser
was fired, but no return was
received.

Replace LRF if faulty.

Laser has exceeded maximum
range. LRF displays distance to
target but no ballistic solution
can be calculated.

Firing Circuit is activated due to
a malfunction. Report to Field
Maintenance.
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GENERAL TROUBLESHOOTING - Cont

Fault

Action

Remedy

OVRD LED on the SAFETY
OVERRIDE function is lit
when toggle switch is to
OFF.

Elevation of Soft Mount
stops at approximately 50
degrees.

Soft Mount depresses so far
down that it hits SSA.

LOW AMMO signal not
displayed on screen when
Ammo Activation Plate is in
upper position.

LOW AMMO signal remains
on screen when Ammo
Activation Plate is in lower
position.

END OF WORK PACKAGE

Use of CROWS is prohibited as

system is unsafe.

Remote operation prohibited.

Manual operation only.

Remote operation prohibited.

Manual operation only.

Check LRF and Low Ammo
Sensor cable connections to
Connector 4J7 on SSA.
Check Low Ammo Sensor.

Check ammunition load.
Check LRF and Low Ammo
Sensor cable connections to
Connector 4J7 on the SSA.

Check Low Ammo Sensor.

0041-6

Firing Circuit is activated due to
a malfunction. Report to Field
Maintenance.

Faulty Elevation Servo Motor.
Report to next highest
maintenance level.

Faulty Elevation Servo Motor.
Report to next highest
maintenance level.

Replace cable or Low Ammo
Sensor if faulty.

Reload ammunition.

Replace cable or Low Ammo
Sensor if faulty.
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OPERATOR'S MANUAL
FOR THE

ARMAMENT SUBSYSTEM, REMOTELY OPERATED: XM153
COMMON REMOTELY OPERATED WEAPON STATION (CROWS)

BUILT-IN TESTS (BIT)

THIS WORK PACKAGE COVERS:

CROWS Built-in Tests.

INITIAL SETUP:
Personnel Required: Two Equipment Conditions
Engine Running (Vehicle Operator Manual)
References CROWS Powered Up (WP 0006)
Vehicle Operator Manual
WP 0006
WP 0029

GENERAL INFORMATION

The FCS BIT reports CROWS failures by dedicated error codes. Common Information Text
accompanies the error codes to explain the failure; however, the same Common Information
Text can apply to more than one Error Code. The cause of a BIT error can be an operating

error or a technical failure.

Currently, there are two types of BIT messages displayed by CROWS: the Startup BIT and the
Continuous BIT. The Startup BIT runs when CROWS is powered up, and the Continuous BIT is
processed continuously in real time to provide system status and report faults detected during
operation. The Startup BIT errors display on the Startup/Status Screen while the Continuous
BIT messages appear as "Fatal/Error/Information” text. The BIT error messages display as one
of three severity levels (Table 1).

CAUTION
A red BIT error message halts operation of CROWS. Do not attempt to continue
CROWS operation or equipment damage can result. Notify Maintenance

Personnel immediately.

Table 1. BIT Severity Levels.

Severity Description Text Color
Fatal Safety or mission critical errors. Red
Warning Error may cause a degraded system. Yellow
Information Cautions and information. Green
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GENERAL INFORMATION - Cont

BIT error message text displays in the following format:

<Unique ID>: System Effect: <Error> (or <Operator action>)

When the Fire Control System (FCS) generates more than one error, messages display for
approximately ten seconds until the next error appears; however, fatal errors are permanently
displayed. The BIT error messages have index numbers that determine their order of
appearance. For example, if a Fire Circuit error is the second fault detected, the error has an
index number of "2" and is the second error to appear.

"2 FCU: FIRE CIRCUIT ERROR"

Refer to Table 2 to identify BIT error messages, their underlying cause, and Operator actions
required.

Table 2. BIT Error Messages.

ID# MESSAGE STATUS CAUSE EFFECT ACTION
0001 0001: FIRING FATAL Hardware error in fire Firing Shutdown CROWS;
DISABLED: Fire SYSTEM circuit. Can be Armed/ Disabled unload weapon. Check
circuit error FAILURE Safe switch error, CG CG connectors. Turn
trigger error, or system on. If failure
hardware error in persists, only sensors
electrical fire circuit can be used. Do not
(e.g., relays) load weapon
0004 0004: BATTLE  WARNING  Hardware errorin Safety Attempt to reactivate
OVERRIDE Battle Override/Safety = Override  switch three times.
DISABLED: Override switch: function Function temporarily
Switch error switch detected in not blocked in case of
undetermined state. activated. temporary error
0005 0005: SAFETY  WARNING Hardware error in Safety Attempt to reactivate
OVERRIDE Battle Override/Safety  Override  switch three times.
DISABLED: Override switch: function Function temporarily
Switch error switch detected in not blocked in case of
undetermined state. activated. temporary error
0101 0101: WARNING Palm switch was not None N/A
ACCEPTANCE enabled before
REJECTED: responding to Sniper
Palm Switch not Alert message
enabled
0102 0102: SNIPER  WARNING  Sniper position is None N/A
POS BLOCKED unattainable (due to
BY NTZ overridable NTZ)
0103 0103: SNIPER  WARNING  Sniper position None N/A
POS unattainable (NTZ not
UNREACHABLE overridable or exceeds
min and max
elevation)

0042-2





TM 9-1090-219-10

0042
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0104 0104: SNIPER  WARNING  Sniper alert rejected Sniper N/A
ALERT due to Boresighting, alert
REJECTED Abs sensor calibration  rejected
or Zeroing
0105 0105: SNIPER WARNING Movement blocked in Sniper N/A
MOVEMENT one axis due to zone tracking
ABORTED. conflicts aborted
Zone violation
0201 0201: FIRING FATAL Communication Firing Shutdown CROWS;
AND SERVO SYSTEM between MPU and and Maintenance required
DISABLED: FAILURE DCP broken Servo
MPU/DCP Systems
Comm error disabled
0205 0205: FIRING FATAL Video signal test Firing Shutdown CROWS;
AND SERVO SYSTEM indicates lost and Maintenance required.
DISABLED: FAILURE Servo
DCP error Systems
disabled
0206 0206: FIRING FATAL Test SPI (buttons) Firing Shutdown CROWS;
and SERVO SYSTEM indicates error and Maintenance required.
DISABLED: FAILURE Servo
DCP error Systems
disabled
0207 0207: FIRING FATAL Control Grip +5V Firing Shutdown CROWS;
AND SERVO SYSTEM sensor indicates error  and Maintenance required
DISABLED: FAILURE Servo
DCP error Systems
disabled
0208 0208: FIRING FATAL Switch 1.8V power Firing Shutdown CROWS;
AND SERVO SYSTEM indicates error and Maintenance required
DISABLED: FAILURE Servo
DCP error Systems
disabled
0209 0209: FIRING FATAL Switch 3.3V power Firing Shutdown CROWS;
AND SERVO SYSTEM indicates error and Maintenance required
DISABLED: FAILURE Servo
DCP error Systems
disabled
0210 0210: FIRING FATAL Switch 3.3V power Firing Shutdown CROWS;
AND SERVO SYSTEM indicates error and Maintenance required
DISABLED: FAILURE Servo
DCP error Systems
disabled
0211 0211: FIRING FATAL Display power Firing Shutdown CROWS;
AND SERVO SYSTEM indicates error and Maintenance required
DISABLED: FAILURE Servo
DCP error Systems
disabled
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Table 2. BIT Error Messages - Cont

ID# MESSAGE STATUS CAUSE EFFECT ACTION
0212 0212: FIRING FATAL Test SPI for LEDs Firing System Shutdown CROWS;
AND SERVO SYSTEM indicates error disabled Maintenance required
DISABLED: FAILURE
DCP error
0301 THE INFO N/A SSA calibration N/A
PLATFORM performed at
ELEVATES : start-up
Calibrating
sight axis
0303 0303: FIRING FATAL Servo Position Firing disabled; Shutdown CROWS;
and SERVO SYSTEM synchronized and Servo not yet appears only at
DISABLED: FAILURE verified with position enabled startup
Servo sync sensors at startup if
error positions deviate
more than 0.5
degrees.
0304 0304: FIRING FATAL Reduced sight Firing disabled; Shutdown CROWS;
DISABLED: SYSTEM movement detected BORESIGHT check for obstacles
Check Sight AZ FAILURE at startup Sight VALUES and Boresight
for obstacles calibration. Sight REJECTED. CROWS. If failure
azimuth component REPEAT persists, maintenance
<14 degrees BORESIGHTING required
error appears
0307 0307: FIRING WARNING Reduced Sight Firing disabled; Shutdown CROWS;
DISABLED: movement detected BORESIGHT check for obstacles
Check Sight AZ at startup sight VALUES and Boresight
for obstacles calibration. Sight REJECTED. CROWS. If failure
azimuth component  REPEAT persists, maintenance
more than three BORESIGHTING required
degrees smaller error appears
than previous
startup.
0308 0308: FIRING WARNING Reduced Sight Firing disabled; Shutdown CROWS;
DISABLED: movement detected BORESIGHT check for obstacles
Check Sight EL at startup Sight VALUES and Boresight
for obstacles calibration. Sight REJECTED. CROWS. If failure
Elevation REPEAT persists, maintenance
Component more BORESIGHTING required
than three degrees error appears
smaller than
previous startup.
0309 0309: INVALID WARNING Either AZ or EL Firing disabled Boresight CROWS
BORESIGHT: Boresight values not  until valid
Repeat within acceptable boresight values
Boresighting limits established
0310 0310: FIRING FATAL Range cannot be Firing disabled Maintenance is
DISABLED: SYSTEM adjusted to value required but Sensors
Incorrect FAILURE calculated available
ballistics
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0311 0311: STAB WARNING AZ MRU comm Stabilization of Possible loss of
DISABLED: error. No messages AZ axis disabled stabilization. If failure
AZ gyro error received in last persists, maintenance
200ms. required
0312 0312: STAB WARNING Invalid data from AZ  Stabilization of Possible loss of
DISABLED: MRU detected AZ axis disabled stabilization. If failure
AZ gyro error persists, maintenance
required
0313 0312: STAB WARNING EL MRU comm Stabilization of Possible loss of
DISABLED: error. No messages EL axis disabled stabilization. If failure
EL gyro error received in last persists, maintenance
200ms. required
0314 0312: STAB WARNING  Invalid data from EL  Stabilization of Possible loss of
DISABLED: MRU detected EL axis disabled stabilization. If failure
EL gyro error persists, maintenance
required
0315 0312: STAB WARNING Roll MRU Stabilization of Possible loss of
DISABLED: communication AZ axis stabilization. If failure
AZ gyro error error. No messages degraded persists, maintenance
received in last required
200ms.
0316 0316: STAB WARNING Invalid data from Stabilization of Possible loss of
DISABLED: Roll MRU detected.  AZ axis stabilization. If failure
Roll gyro error degraded persists, maintenance
required
0317 TRP INFO TRP Scan hit border TRP scan Restart TRP Scan
ABORTED: of NTZ. Canoccur  aborted with NTZ disabled
Motion if hatches in NTZ
envelope opened
restriction
0318 0318: FIRING  FATAL Reduced Sight Firing disabled; Shutdown CROWS;
DISABLED: SYSTEM movement detected BORESIGHT check for obstacles
Check Sight EL  FAILURE at startup Sight VALUES and Boresight
for obstacles calibration. Sight REJECTED. CROWS. If failure
Elevation REPEAT persists, maintenance
Component < 12 BORESIGHTING required
degrees error appears
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Table 2. BIT Error Messages - Cont

ID# MESSAGE STATUS CAUSE EFFECT ACTION
0322 0322: FIRING FATAL Deviation check - Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM AZ System disabled Maintenance required
DISABLED: FAILURE compares both AZ
AZ position potentiometer
error values with motor
encoder values
continuously with a
frequency equal to
or higher than 20
Hz. Fault occurs if
deviation between
one of three sensors
is outside +/-3
degrees
0323 0323: FIRING FATAL Deviation check - Firing and Servo ~ Shutdown CROWS;
AND SERVO SYSTEM EL System disabled Maintenance required
DISABLED: FAILURE compares both EL
EL position potentiometer
error values with motor
encoder values
continuously with a
frequency equal to
or higher than 20
Hz. Fault occurs if
deviation between
one of three sensors
is outside +/-3
degrees
0324 0324: FIRING FATAL Runaway without Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM PALM Check - AZ disabled Maintenance required
DISABLED: FAILURE movement of WS
AZ motion error detected after
release of Palm
Switch
0325 0325: FIRING FATAL Runaway without Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM PALM Check - EL disabled Maintenance required
DISABLED: FAILURE movement of WS
EL motion error detected after
release of Palm
Switch
0326 0326: FIRING FATAL AZ encoder speed Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM exceeds three rad/s  disabled Maintenance required
DISABLED: FAILURE

AZ motion error
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0327 0327: FIRING FATAL EL encoder speed Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM exceeds three rad/s  disabled Maintenance required
DISABLED: FAILURE
EL position
error
0328 0328: FIRING FATAL Speed exceeds two  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM percent plus three disabled Maintenance required
DISABLED: FAILURE degrees per second
EL motion error of max speed in EL
axis during
boresight
0329 0329 FIRING FATAL Speed exceeds two  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM percent plus three disabled Maintenance required
DISABLED: FAILURE degrees per second
AZ motion error of max speed in AZ
axis during
boresight
0332 0332: WARNING  Message from Reduced hit Assess Risk
UNRELIABLE inclinometer not probability
BALLISTIC: received
Inclinometer
error
0333 0333: FIRING FATAL Encoder scale out of Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM range for one of four disabled Maintenance required
DISABLED: FAILURE axis
AZ position
error
0335 0335: FIRING FATAL Uncommanded EL Firing and Servo ~ Shutdown CROWS;
AND SERVO SYSTEM motion detected disabled Maintenance required
DISABLED: FAILURE during powerup
EL position
error
0336 0336: FIRING  FATAL Uncommanded AZ Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM motion detected disabled Maintenance required
DISABLED: FAILURE during powerup
AZ position
error
0337 0337: FIRING FATAL Speed exceeds two  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM percent plus three disabled Maintenance required
DISABLED: FAILURE degrees per second
Sight EL of max speed in
motion error Sight EL axis during
boresight
0338 0338: FIRING FATAL Speed exceeds two  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM percent plus three disabled Maintenance required
DISABLED: FAILURE degrees per second
Sight AZ of max speed in

motion error

Sight AZ axis during
boresight

0042-7





TM 9-1090-219-10

0042

GENERAL INFORMATION - Cont

Table 2. BIT Error Messages - Cont

ID# MESSAGE STATUS CAUSE EFFECT ACTION

0365 0365: Firing FATAL Position conflict Firing disabled; Restart CROWS;
AND SERVO SYSTEM between AZ sensors Servo not yet error appears only at
DISABLED: FAILURE enabled startup
AZ position
error

0366 0366: INVALID WARNING Attempt to arm Firing disabled Boresight CROWS
BORESIGHT: CROWS before BIT  until valid
Repeat Error 0309 resolved  boresight values
Boresighting established

0367 0367: INVALID WARNING Attempt to arm Firing disabled Boresight CROWS
BORESIGHT: CROWS before BIT  until valid
Repeat Error 0304, 0307, boresight values
Boresighting 0308 or 0318 established

resolved

0368 0368: FIRING FATAL Sight AZ encoder Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM speed exceeds disabled Maintenance required
DISABLED: FAILURE three rad/s
Sight AZ
position error

0369 0369: FIRING FATAL Sight EL encoder Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM speed exceeds disabled Maintenance required
DISABLED: FAILURE three rad/s
Sight EL
position error

0401 0401: FIRING FATAL Sight EL encoder Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM error detected; disabled Maintenance required
DISABLED: FAILURE commanded
Sight AZ movement not
position error registered

0402 0402: FIRING FATAL Message from servo  Firing and Servo ~ Shutdown CROWS;
AND SERVO SYSTEM controller not disabled Maintenance required
DISABLED: FAILURE received
System com.
Error

0405 0405: FIRING FATAL Sight EL encoder Firing and Servo ~ Shutdown CROWS;
AND SERVO SYSTEM error detected; disabled Maintenance required
DISABLED: FAILURE commanded
Sight EL movement not
position error registered

0406 0406: FIRING FATAL AZ encoder reports  Firing disabled; Restart CROWS;
AND SERVO SYSTEM commanded Servo not yet error appears only at
DISABLED: FAILURE movement not enabled startup
AZ motion error registered

0407 0407: FIRING FATAL EL encoder reports  Firing disabled; Restart CROWS;
AND SERVO SYSTEM commanded Servo not yet error appears only at
DISABLED: FAILURE movement not enabled startup
EL motion error registered
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0413 0413: SIGHT WARNING  Max torque Servo disables Shutdown CROWS,
AZ BLOCKED: threshold exceeded  Sight AZ check for obstacles,
Check for for required Sight movement or restart CROWS, if
obstacle AZ movement allows only in failure persists,
steps maintenance required
0414 0414: SIGHT WARNING  Max torque Servo disables Shutdown CROWS,
EL BLOCKED: threshold exceeded  Sight EL check for obstacles,
Check for for required Sight EL  movement or restart CROWS, if
obstacle movement allows only in failure persists,
steps maintenance required
0418 0418: RANGE WARNING Ballistic calculation Ballistic range Information
CHANGED: limited to range of reduced
Mechanical installed weapon:
limitation M2 100-5,000m
MK19 100-2,500m
M240 10-3,000m
M249 10-2,500m
0430 0430: AZ WARNING  Max torque Servo disables Shutdown CROWS,
BLOCKED: threshold exceeded  Sight AZ check for obstacles,
Check for for required AZ movement restart CROWS, if
obstacle movement failure persists,
maintenance required
0431 0431: EL WARNING  Max torque Servo disables Shutdown CROWS,
BLOCKED: threshold exceeded  Sight EL check for obstacles,
Check for for required EL movement restart CROWS, if
obstacle movement failure persists,
maintenance is
required
0455 0455: FIRING  FATAL PISC FPGA detects  Firing and Servo ~ Shutdown CROWS;
AND SERVO SYSTEM main AZ encoder disabled Maintenance required
DISABLED: FAILURE HW or comm error
AZ position
error
0456 0456: FIRING  FATAL PISC FPGA detects  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM main EL encoder disabled Maintenance required
DISABLED: FAILURE HW or comm error
Sight EL
position error
0457 0457: FIRING  FATAL PISC FPGA detects  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM Sight AZ encoder disabled Maintenance required
DISABLED: FAILURE HW or comm error
Sight AZ

position error
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0458 0458: FIRING FATAL PISC FPGA detects  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM Sight EL encoder disabled Maintenance required
DISABLED: FAILURE HW or comm error
Sight EL
position error
0459 0459: FIRING  FATAL Demanded Position  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM Check - Variation disabled Maintenance required
DISABLED: FAILURE between requested
AZ motion error position and
absolute AZ
encoder position
greater than 0.11rad
in 250 ms
0460 0460: FIRING FATAL Demanded Position  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM Check - Variation disabled Maintenance required
DISABLED: FAILURE between requested
EL motion error position and
absolute EL encoder
position greater than
0.11rad in 250 ms
0461 0461: FIRING  FATAL Runaway without Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM PALM Check - disabled Maintenance required
DISABLED: FAILURE PISC reports AZ/EL
motion error movement of WS
after release of
Palm Switch
0465 0465: FIRING  FATAL CROWS detects Firing and Servo  Calibrate AZ absolute
AND SERVO SYSTEM calibration files error  disabled sensor
DISABLED: FAILURE in AZ axis
Calibrate
system
0466 0466: FIRING FATAL CROWS detects Firing and Servo  Calibrate EL absolute
AND SERVO SYSTEM calibration files error  disabled sensor
DISABLED: FAILURE in EL axis
Calibrate
system
0470 0470: FIRING FATAL Values from current  Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM sensor calibration disabled Maintenance required
DISABLED: FAILURE not passed
Calibrate
system
0554 0554: WARNING  HW error detected Remote safe CROWS operational
REMOTE on remote safe function disabled but Maintenance
SAFE switch required
DISABLED:

Switch error
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0558 0558: FIRING FATAL Number of Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM subscribers disabled Maintenance required
DISABLED: FAILURE exceeds ten
System error
0559 0559: REMOTE WARNING CA position failure Remote safe CROWS operational
SAFE detected while function disabled but Maintenance
DISABLED: remote safe active required
System error
0601 0601: WARNING Inclinometer values  Reduced hit Assess risk by size of
UNRELIABLE outside expected probability deviation
BALLISTIC: range, reset to zero
Inclinometer
error
0605 0605: FIRING WARNING  Invalid weapon ID Firing disabled Inspect Solenoid
DISABLED: Connector for
Invalid weapon damaged/bent pins;
ID replace Solenoid
0608 0608: VIM NOT WARNING VIM reports zoom CCD Camera Information: System
OPERATIONAL error functionality degraded;
reduced Maintenance required
0610 0610: CA WARNING CA fails to reach Cocking and Verify CA parked,;
BLOCKED: commanded Remote Safe retry cocking
Check for position within two functions
obstacles seconds during unavailable
inward movement
0614 0614: TIM NON WARNING TIM reports focus TIM degraded TIM focus control
OPERATIONAL: motor error degraded;
Motor error Maintenance required
0615 0615: TIM NON WARNING TIM reports FOV TIM degraded TIM FOV control
OPERATIONAL: motor error degraded;
Motor error Maintenance required
0616 0616: TIM NON WARNING TIM reports FOV TIM degraded TIM performance
OPERATIONAL: Shutter error affected;
Shutter error Maintenance required
0617 0617: TIMNON WARNING TIM reports FOV TIM degraded TIM degraded;
OPERATIONAL: image processing Maintenance required
Image error error
0618 0618: TIMNON WARNING TIM BIT detects TIM degraded TIM degraded;
OPERATIONAL: video out error Maintenance required
Video error
0619 0619: TIMNON WARNING TIM BIT detects TIM degraded TIM degraded;
OPERATIONAL: image conditioning Maintenance required
Image error or acquisition error
0620 0620: FIRING WARNING  Voltage dropped Firing and Servo  N/A
DISABLED: below internal 17V disabled
System low
voltage
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0621 0621: VIMNON  WARNING VIM fails to answer  VIM degraded Information: VIM
OPERATIONAL: heartbeat degraded
Com. error messages
0622 0622: TIMNON WARNING TIM fails to answer  TIM degraded Information: TIM
OPERATIONAL: heartbeat degraded
Com. error messages
0626 0626: FIRING WARNING  Sensor controller Sensor Restart CROWS, if
DISABLED: fails to answer Controller failure persists,
Sensor controller heartbeat message  operations Maintenance required
com. error degraded
0627 0627: SSA WARNING  Sensor Controller Sensor Restart CROWS, if
DEGRADED: BIT detects voltage  Controller failure persists,
Voltage error error on Sensor operations Maintenance required
Controller HW degraded
0630 0630: LRF NON WARNING LRF fails to answer Data LRF unavailable;
OPERATIONAL: heartbeat message = communication range must be set
Com. error with LRF lostor  manually;
unstable Maintenance required
0633 0633: LRF NON WARNING LRF BIT reports LRF LRF degraded; range
OPERATIONAL.: receiver error performance must be set manually;
Com. error degraded Maintenance required
0634 0634: LRF NON WARNING LRF BIT reports LRF LRF degraded; range
OPERATIONAL: transmitter error performance must be set manually;
Com. error degraded Maintenance required
0635 0635: TIM WARNING  TIM requires TIM degraded Recalibrate TIM
TEMPERATURE temperature
CHANGE: calibration
Perform temp.
calibration
0636 0636: REMOTE WARNING Remote safe not Remote safe Retry Remote Safe
SAFE available when unavailable after 5 seconds
UNAVAILABLE switch set from
CHARGE to SAFE
0638 0638: CA WARNING  CA fails to reach Retract arm to Try to cock weapon
BLOCKED: commanded parked position;  again
Check for position within five unable to fire
obstacles seconds
0640 0640: CA WARNING Difference between CA unavailable;  Maintenance required
DEGRADED: sensor and cannot charge
Position error potentiometer weapon or

values greater than
two cm
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0641 0641: CA WARNING  Parked switch CA unavailable;  Maintenance required
DEGRADED: reports parked cannot charge
Position error position but hall weapon or

position reports CA  activate remote
extended more than safe
five cm

0642 0642: CATEMP INFO Cocking reduced CROWS N/A
RECOVERED: cocking force operational
CA operational required and

recovered

0643 0643: CA WARNING CROWS reduced Charging and Maintenance required
DISABLED: CA force remote safe
Overheated disabled

0644 0644: CA WARNING CROWS detects CA servo Restart CROWS, if
DEGRADED: deviation greater amplifier failure persists,
Position error than two cm disabled until Maintenance required

between shutdown;

commanded and Charging and

actual position remote safe
unavailable

0701 0701: FIRING FATAL WS inside NTZ and  Firing and Servo  Shutdown CROWS
AND SERVO SYSTEM cannot exit (NTZ disabled and move WS out of
DISABLED: FAILURE not overrideable or NTZ; restart CROWS
Zone violation assigned to hatch)

0703 0703: FIRING FATAL Motion calculation Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM seizes more than disabled Maintenance required
DISABLED: FAILURE 200 ms
System error

0704 0704: FIRING FATAL NFZ handler seizes Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM more than 250 ms disabled Maintenance required
DISABLED: FAILURE
System error

0705 0705: FIRING FATAL NFZ handler seizes  Firing disabled Shutdown CROWS;
DISABLED: SYSTEM more than 200 ms Maintenance required
System error FAILURE

0706 0706: FIRING FATAL Firing circuit Firing disabled Shutdown CROWS;
DISABLED: SYSTEM diagnostic seizes Maintenance required
System error FAILURE more than 220 ms

0707 0707: FIRING FATAL Earth coordinates Firing disabled Shutdown CROWS;
DISABLED: SYSTEM calculation loop Maintenance required
System error FAILURE seizes more than

202 ms

0708 0708: FIRING FATAL Servo control loop Firing and Servo  Shutdown CROWS;
DISABLED: SYSTEM seizes more than 5  disabled Maintenance required
System error FAILURE ms
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0709 0709: FIRING FATAL Position check Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM notification not disabled Maintenance required
DISABLED: FAILURE received in 320 ms
System position
error
0710 0710: FIRING FATAL Servo diagnostic Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM seizes more than disabled Maintenance required
DISABLED: FAILURE 300 ms
System error
0711 0711: FIRING FATAL Ballistic calculation  Firing disabled Shutdown CROWS;
AND SERVO SYSTEM loop seizes more Maintenance required
DISABLED: FAILURE than 220 ms
System error
0712 0709: FIRING FATAL System watchdog Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM delayed more than  disabled Maintenance required
DISABLED: FAILURE 230 ms or not
System position functioning
error
0713 0713: FIRING FATAL System inside Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM Vehicle NTZ disabled Maintenance required
DISABLED: FAILURE
System error
0714 0714: FIRING FATAL Platform position Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM update fails to notify disabled Maintenance required
DISABLED: FAILURE system watchdog
System error within 250 ms
0715 0715: FIRING FATAL Error handling Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function fails to Maintenance required
System error FAILURE notify system
watchdog within 10
seconds
0716 0716: FIRING FATAL Digital 10 reading Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM function seizes disabled Maintenance required
DISABLED: FAILURE more than 300 ms
System error
0717 0717: FIRING FATAL Range update Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function seizes Maintenance required
System error FAILURE more than five
seconds
0718 0718: FIRING FATAL Video card handling Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function seizes Maintenance required
System error FAILURE more than three

seconds
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0719 0719: FIRING FATAL Graphic repaint Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function seizes Maintenance required
System error FAILURE more than 10
seconds
0720 0720: FIRING FATAL CG diagnostic fails ~ Firing disabled Shutdown CROWS;
DISABLED: SYSTEM to report to system Maintenance required
System error FAILURE watchdog within 30
seconds
0721 0721: FIRING FATAL Zone deadlock Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function fails to Maintenance required
System error FAILURE report to system
watchdog
0722 0722: FIRING FATAL Lead angle function  Firing disabled Shutdown CROWS;
DISABLED: SYSTEM fails to report to Maintenance required
System error FAILURE system watchdog
within 10 seconds
0723 0723: FIRING FATAL Notification of range Firing disabled Shutdown CROWS;
DISABLED: SYSTEM change function Maintenance required
System error FAILURE fails to report to
system watchdog
within 10 seconds
0724 0724: FIRING FATAL Distribution of main  Firing disabled Shutdown CROWS;
DISABLED: SYSTEM axis speeds Maintenance required
System error FAILURE function fails to
report to system
watchdog within 10
seconds
0725 0725: FIRING FATAL Reticle handling Firing disabled Shutdown CROWS;
DISABLED: SYSTEM function fails to Maintenance required
System error FAILURE report to system
watchdog within 10
seconds
0727 0727: FIRING FATAL Absolute position Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM sensor fails to disabled Maintenance required
DISABLED: FAILURE report to system
System error watchdog within
420 seconds
0728 0728: FIRING FATAL Function Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM transmitting speed disabled Maintenance required
DISABLED: FAILURE commands to Serco

System error

Control loop fails to
report to system
watchdog within
280 ms
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ID# MESSAGE STATUS CAUSE EFFECT ACTION
0729 0729: FIRING FATAL Uncommanded Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM motion detected on  disabled Maintenance required
DISABLED: FAILURE startup
System error
0730 0730: FIRING FATAL Firing disable ID not Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM received at startup;  disabled Maintenance required
DISABLED: FAILURE internal software
System error failure occurs when
max clients for ID
reached
0807 0807: FIRING FATAL Checksum error Firing and Servo  Restart CROWS; not
AND SERVO SYSTEM detected on servo disabled recoverable
DISABLED: FAILURE handler
System error
0809 0809: FIRING FATAL Hatch subscribing Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM digital 1O fails to disabled Maintenance required
DISABLED: FAILURE return correct ID on
System error startup; internal
software failure
occurs when max
clients for ID
reached
0811 0811: FIRING FATAL Buffer overflow Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM between SBC and disabled Maintenance required
DISABLED: FAILURE servo controller
System error
0812 0812: FIRING WARNING  Checksum erroron CROWS deletes Reinstall or change
DISABLED: ammo table ammo file weapon/ammo,
System error detected remove from menu
0813 0813: FIRING WARNING AZ absolute sensor  Firing and Servo  Calibrate AZ absolute
AND SERVO file cannot be disabled sensor
DISABLED: opened or stored
Calibrate system
0814 0814: FIRING FATAL EL absolute sensor  Firing and Servo  Calibrate EL absolute
AND SERVO SYSTEM file cannot be disabled sensor
DISABLED: FAILURE opened or stored
Calibrate system
0815 0815: FIRING WARNING CROWS cannot Firing disabled Create new reticle file
DISABLED: store file after

Adjust reticle
center

reticle adjustment
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0816 0816: NO DATA INFO Checksum error for  None Delete file
FROM TRP 1; TRP location point
Recreate 0
location
0817 0817: NO DATA INFO Checksum error for  None Delete file
FROM TRP 2; TRP location point
Recreate 1
location
0818 0818: NO DATA INFO Checksum error for  None Delete file
FROM TRP 3; TRP location point
Recreate 2
location
0819 0819: NO DATA INFO Checksum error for  None Delete file
FROM TRP 4; TRP location point
Recreate 3
location
0820 0820: NO DATA INFO Checksum error for  None Delete file
FROM TRP 5; TRP location point
Recreate 4
location
0821 0821: NO DATA INFO Checksum error for  None Delete file
FROM TRP 6; TRP location point
Recreate 5
location
0822 0822: NO DATA INFO Checksum error for  None Delete file
FROM TRP 7; TRP location point
Recreate 6
location
0823 0823: NO DATA INFO Checksum error for  None Delete file
FROM TRP 8; TRP location point
Recreate 7
location
0824 0824: NO DATA INFO Checksum error for None Delete file
FROM TRP 9; TRP location point
Recreate 8
location
0825 0825: NO DATA INFO Checksum error for None Delete file
FROM TRP 10; TRP location point
Recreate 9
location
0826 0826: FIRING FATAL Checksum error on  Firing disabled; Calibrate sensors
AND SERVO SYSTEM absolute position motion frozen
DISABLED: FAILURE data detected

System error
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GENERAL INFORMATION - Cont

Table 2. BIT Error Messages - Cont

ID# MESSAGE STATUS CAUSE EFFECT ACTION
0827 0827: USER WARNING  Checksum erroron  None Delete file
DEFINED NFZ NFZ data detected
DELETED:
Invalid data
0828 0827: USER WARNING  Checksum erroron  None Delete file
DEFINED NTZ NTZ data detected
DELETED:
Invalid data
0829 0829: WARNING  Cocking device fails Charging and Shutdown CROWS;
COCKING to report to system remote safe Maintenance required
DISABLED: watchdog within disabled; CA
System error three seconds servo amplifiers
disabled through
digital 10
handler
0832 0832: FIRING FATAL Checksum error on  Firing disabled Calibrate EL absolute
DISABLED: SYSTEM reticle file detected sensor
Calibrate system FAILURE
0901 0901: LOW WARNING Low ammo sensor Low ammo Maintenance required
AMMO NON failed disabled
OPERATIONAL:
Com. error
1101 1101: FIRING WARNING  VPU BIT reports Firing and Servo  Information; only in
AND SERVO external video input  disabled AUX mode
DISABLED: channel lost signal
Com. error
1106 1106: FIRING FATAL Data Firing and Servo  Shutdown CROWS;
AND SERVO SYSTEM communication with  disabled Maintenance required
DISABLED: FAILURE VPU lost or
Com. error unstable
1112  1112: FIRING WARNING  VPU BIT reports Firing and Servo  Switch to TIM;
AND SERVO VIM input channel disabled Maintenance required
DISABLED: lost signal
Com. error
1113  1113: FIRING WARNING  VPU BIT reports Firing and Servo  Switch to VIM;
AND SERVO TIM input channel disabled Maintenance required
DISABLED: lost signal
Com. error
1210 1210: FIRING WARNING CG data Firing and Servo  None
AND SERVO communication lost  disabled
DISABLED: CG or unstable
com. error

END OF WORK PACKAGE
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Chapter 1
M249 Machine Gun

The 5.56-mm M249 machine gun supports the Soldier in both the offense and
defense. The M249 provides a medium volume of close and continuous fire. The
Soldier needs this to accomplish the mission. The M249 lets units engage the enemy
with controlled and accurate fire from individual weapons. The medium-range, close
defensive, and final protective fires delivered by the M249 MG form an integral part
of a unit’s defensive fires. This chapter also describes the weapon and the types of
ammunition in detail and provides a table of general data. Although this chapter
discusses employment of the M249 in the machine gun role, Soldiers also use this
weapon in the automatic rifle role (Chapter 4, Section V; see also Appendix A).

SECTION I. DESCRIPTION AND COMPONENTS

This section describes the M249 machine gun, its components, and their purposes. It also discusses the types of
ammunition used, instalation of the blank firing adapter, and care of the gun while using the blank
firing adapter.

DESCRIPTION AND DATA

1-1. The M249 machine gun is a gas-operated, air-cooled, belt- or magazine-fed, automatic weapon
that fires from the open-bolt position (Figure 1-1). Its maximum rate of fire is 850 rounds per minute.
Ammunition feeds into the weapon from a 200-round ammunition box containing a disintegrating,
metallic, split-link belt. Only in emergencies do M249 gunners use a 20- or 30-round M16 rifle magazine,
in part because this increases the chance of stoppages. The gunner can fire the versatile M 249 machine gun
from the shoulder, hip, or underarm; with a bipod; or with atripod. Table 1-1 provides general data.

Figure 1-1. M249 machine gun, bipod and tripod mounted.
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Length of Weapon
Height of Weapon (on Tripod)...........cccvvveennnn,
Weight:

M122 Tripod Mount with T&E, pintle
AMMUNIGION .....ooiiiiiiciieee e

Rates of Fire:
Sustained.........ccoceeeeeeiiiieiee e,

Basic load
Tracer burnout

Ranges:
Maximum

Maximum effective..........ccoceeviiiiiininenen,
Maximum for grazing fire over..................
uniformly sloping terrain

Area Target:
On tripod
On bipod

Point Target:
On tripod
On bipod

Suppressive Fire

Depression:
On tripod
On bipod

Elevation:

On tripod
On bipod
Traverse, with T&E mechanism

Normal sector of fire, with tripod

40.87 inches
16.00 inches
16.41 pounds
16.00 pounds

5.56-mm ball and tracer (4:1 mix) ammunition-delivered
in 200-round drums, each of which weighs 6.92 pounds.
Separate ball, tracer, blank, and dummy ammunition
also available

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

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

650 to 850 rounds per minute, continuous burst, barrel

changed every minute.
1,000 rounds in five 200-round drums

meters (+)

meters
meters with the tripod and T&E
meters

meters
meters

meters
meters
meters

mils
mils

mils
mils
mils
mils

Table 1-1. General data for gun with M122 tripod.

COMPONENTS

1-2.

Table 1-2 lists M249 components and their purposes, and Figure 1-2 shows them. The item

numbers in the table correspond to the callout numbersin the figure.

FM 3-22.68
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Components
1. Barrel assembly
Heat shield assembly ..........
Rear sight assembly............
Cover and feed
mechanism assembly
Feed tray assembly.............
Cocking handle
assembly
7. Buttstock and buffer ............
assembly
8. Bolt assembly
9. Slide assembly
10. Return rod and transfer .......
mechanism assembly
11. Receiver assembly..............
12. Trigger mechanism .............
13. Handguard assembly ..........
14. Sling and snap hook............
assembly
15. Bipod
16. Gas cylinder assembly ........
17. Piston assembly ..................
18. Return spring
19. Tripod (M122)
(not shown)
20. M145 straight
telescope (not shown)

Purposes

Houses cartridges for fire; directs the projectile; supports
gas regulator.

Protects the hand from the hot barrel.
Adjusts for windage and elevation.

Feeds linked, belted ammunition. Positions and holds cartridges
in position for stripping, feeding, and chambering.

Positions belted ammunition for fire.

Moves on a guide rail fixed to the right side of the receiver. Pulls
moving parts rearward.

Folding buttplate and shoulder rest enhance aiming and firing.
Hydraulic buffer absorbs recaoil.

Feeds, strips, chambers, fires, and extracts round. Powered by
projectile gasses.

Houses firing pin and roller assembly.

Absorbs recoil for bolt and operating rod assembly at the end of
recoil movement.

Supports all major components, houses the action, and, by use
of cams, controls weapon function.

Controls fire. Grip has storage for lubricant.

Thermal insulation protects against temperature extremes;
assembly houses cleaning equipment.

Simplifies carriage of weapon.

Supports gun in prone position. Legs telescope to three lengths.
Locks bipod and allows gasses to escape.

Holds bolt and slide assemblies and houses return spring.
Locks bolt, slide, and piston during counterrecoil.

Tripod, T&E mechanism, and pintle stabilize weapon for
accuracy and control.

Allows target acquisition and identification at increased ranges.

Table 1-2. Components and purposes.

21 July 2006
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* TRIPOD NOT SHOWN

Figure 1-2. Components of the M249 machine gun.

Sights

1-3. The M249's front sight is hooded and semifixed front sight. Its rear sight assembly mounts on the
top of the cover and feed mechanism assembly (Figure 1-3). The elevation knob drum has range settings
from 300 meters to 1,000 meters. For large range changes, the gunner rotates the elevation knab to the
desired range setting. For finer changes in elevation or range, such as during zeroing, he rotates the rear
sight aperture (peep sight). Each click of the elevation knob moves it 180 degrees, or one-half turn. This
equals a one-half-mil change in elevation, which is 0.5 cm at 10 meters. Obviously, the gunner uses the
windage knob to adjust windage. Each click of the knob also equals a one-half-mil change, which again is
05 cm at 10 meters. An indexed, sliding scale alows the gunner to center the rear sight aperture.
(Appendix B discusses the 10-meter bore light and 25-meter target offsets.)
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WINDAGE

ELEVATION
KNOB

SLIDING
SCALE

Figure 1-3. Sights.

SAFETY

1-4. The M249's safety control (Figure 1-4) isin the trigger housing. The gunner pushesit left or right
to hide or reveal the red ring. Pushing it from the left to the right hides the red ring and places the weapon
on safe. This prevents the bolt from going forward. Pushing the safety from right to left reveals the red
ring, indicating that the weapon is ready to fire. The gunner uses the cocking handle on the right side of the
weapon to pull the bolt to the rear.

RED RING VISIBLE RED RING NOT VISIBLE
READY TO FIRE ON SAFE

@\)0\)0!0 |®\)ou0(g \

S

— [Sna——
— | —

Figure 1-4. Safety.

AMMUNITION

1-5. The M249 machine gun uses several different types of standard 5.56-mm military ammunition.
Soldiers should only use authorized ammunition manufactured to US and NATO specifications. The 5.56-
mm NATO cartridge is recognizable by its painted projectile tips, stamped manufacturer'sinitias, and year
of manufacture (base of cartridge case) as well as by the markings on the packing containers. Two M16
rounds, the M193 and the M196 cartridges, will fire through the M249, but with reduced accuracy. The
gunner should only resort to this when heis out of M855 and M856 rounds.

TYPE AND CHARACTERISTICS

1-6. Figure 1-5 shows M249 ammunition and its characteristics. The color of the projectile's tip, the
manufacturer'sinitials and year of manufacture stamped on the base of the cartridge case, and the markings
on the packing containers distinguish these rounds. The M193 and M 196 cartridges for the M16 can be
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fired with the M249, but accuracy is degraded; therefore, they should only be used in emergency situations
when M855 or M856 ammunition is not available:

4:1
COMBAT
MIX
GREEN TIP ORANGE TIP VIOLET TIP
BALL, TRACER, DUMMY, BLANK,
M885 M856 M199 M200

Figure 1-5. Cartridges for the M249.

Cartridge, 5.56-mm Ball M 855 (A059)

1-7. The NATO standard round for the M249 machine gun is the M855 cartridge, which has a metal-
jacketed, lead-alloy-core bullet with a steel penetrator (point). The primer and case are waterproof.
A disintegrating metallic split-link belt links this ammunition so that the ammunition can feed from the
ammunition box (Figure 1-6). In an emergency, the M855 round can also be fired from the M16A2, A3, or
A4 when loaded in a 20- or 30-round magazine. A green tip identifies this round, whose projectile weighs
62 grains, and whose length is 2.3 cm. It is effective only against personnel and light materials.

Figure 1-6. M855 cartridges in metallic belt.

Cartridge, 5.56-mm Tracer, M 856 (A064)

1-8. The projectile on the M856 cartridge weighs 63.7 grains. An orange tip identifies this round,
which lacks a steel penetrator. The gunner fires this tracer for adjustments after observation, incendiary
effects, and signaling. When the gunner fires tracer rounds, they mix with ball ammunition in a ratio of
four ball rounds to one tracer round. The DODAC for ball and tracer mix is A064.
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Cartridge, 5.56-mm Dummy M 199 (A060)

1-9. Six grooves along the side of the case, beginning about one-half inch from its head, identify this
cartridge. It contains no propellant or primer. The primer well is open to prevent damage to the firing pin.
The gunner uses the dummy round during mechanical training, dry-fire exercises, and function checks.

Cartridge, 5.56-mm Blank M 200 (M 2 link, AQ75)

1-10. The blank cartridge has no projectile. A seven-petal rosette crimp closes the mouth of the case,
which has a violet tip. The original M200 blank cartridge had a white tip. Field use of this cartridge
resulted in residue buildup, which caused malfunctions. The gunner should only use the violet-tipped
M200 cartridge. The gunner uses the blank round to simulate live fire during training. The gunner must use
the M 249 blank-firing adapter (NSN 1005-21-912-8997) to fire this ammunition.

Storage

1-11.  The gunner stores ammunition under cover. If he keeps it in the open, he must store it at least
6 inches aboveground, covered with two thicknesses of tarpaulin. He places the cover so that it protects the
ammunition, but allows ventilation. Then, he digs trenches to divert water from flowing under the
ammunition.

Care, Handling, and Preservation

1-12.  Leave ammunition in the airtight containers until ready for use. Early removal, especially in damp
climates, can corrode the ammunition.

1-13.  Protect ammunition from mud, dirt, and moisture. If the ammunition gets wet or dirty, wipe it off
before use. Wipe down lightly corroded cartridges as soon as you discover the corrosion. Avoid firing
heavily corroded, dented, or loose projectiles.

* Protect ammunition from the direct rays of the sun. Excessive pressure from the heat can cause
premature detonation.
* Never use oil on ammunition. Oil collects dust and other abrasives that may possibly damage

the operating parts of the weapon.
PACKAGING

1-14. The ammunition can holds two plastic ammunition drums. Each drum contains 200 rounds and
weighs 6.92 pounds. Dummy ammunition (M199) comes in boxes of 20 rounds each.
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DANGER
BLANK AMMUNITION

Avoid firing blank ammunition at anyone within 20 feet of you.
Fragments of a closure wad or particles of unburned propellant
could cause injury or death.

BLANK FIRING ATTACHMENT
Use only the BFA NSN 1005-21-912-8997 with the M249 short-
barrel machine gun. Use of any other blank firing attachment
could cause the weapon to explode and cause the gunner injury
or death.

BLANK FIRING ATTACHMENT
1-15.  Theonly blank firing attachment authorized for use with the M249 machine gun is NSN 1005-21-

912-8997.

INSTALLATION

1-16.  Attach the BFA to the M249 machine gun as shown in Figure 1-7.

CARE OF THE M 249 WHILE USING THE BFA

1-17. A buildup of carbon inside the weapon causes friction between the moving parts. Carbon deposits
build rapidly when the gunner fires blanks. When these deposits become excessive, stoppages occur.
Therefore, you must keep the weapon—especially the gas system and chamber—clean during blank firing.
To get the best performance with the BFA--

Inspect the weapon for damaged parts, excessive wear, cleanliness, and proper lubrication
before firing.

When feasible, test fire the weapon with ball ammunition before attaching the BFA.
Adjust the BFA to fit the weapon.

Apply immediate action when stoppages occur.

Clean the gas system after firing 500 rounds.

Clean and lubricate the entire weapon after firing 1,000 rounds.

1-8
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d

BLANK FIRING ATTACHMENT

STEP 1. STEP 2.
Unscrew and slide all Hook behind first
the way back. groove of flash
suppressor.

STEP 3.
Slide into flash suppressor
and hand tighten.

Figure 1-7. M249 blank firing attachment.

SECTION II. MAINTENANCE

Proper maintenance contributes to weapon effectiveness as well as unit readiness. Maintenance of the M249
includes inspection; cleaning and lubrication; as well as maintenance before, during, and after firing, and in
CBRN (chemical, biological, radiological, or nuclear) conditions. This section discusses maintenance tasks,
including clearing, general assembly and disassembly, and function checks, in detail.

CLEARING PROCEDURES

1-18. Thefirst step in maintenance is to clear the weapon (Figure 1-8). This appliesin 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:

* Moves the safety to the fire “F’ position (A, Figure 1-8) by pushing it to the left until the red
ring isvisible.
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* With his right hand, palm up, pulls the cocking handle to the rear, locking the bolt in place
(B, Figure 1-8).

* While holding the resistance on the cocking handle, moves the safety to the safe position
(C, Figure 1-8) 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.)

* Returns and locks the cocking handle to the forward position (D, Figure 1-8).

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--

1. Keep the feed tray cover closed, get the weapon off your
shoulder, and point it downrange.

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

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

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

e 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.

* Raises the cover and feed mechanism assembly, and conducts the five-point safety check for
brass, links, or ammunition (E, Figure 1-8):
1) Checks the feed pawl assembly under the feed cover.
2) Checksthe feed tray assembly.
3) Liftsthe feed tray assembly and inspects the chamber.
4) Checks the space between the bolt assembly and the chamber.
5) Insertstwo fingers of left hand into magazine well to extract ammunition or brass.
* Closes the cover and feed mechanism assembly, and moves the safety to the “F’ position
(F, Figure 1-8). 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.

1-10 FM 3-22.68 21 July 2006





M249 Machine Gun

Figure 1-8. Clearing procedures.
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E 1. CHECK FEED PAWL ASSEMBLY
UNDER FEED COVER.

¢

[
3. LIFT FEED TRAY ASSEMBLY, g
INSPECT CHAMEBER.

2. CHECK FEED TRAY ASSEMBLY

4, CHECK SPACE BETWEEN BOLT ASSEMBLY
AND CHAMBER.

5. INSERT TWO FINGERS IN MAGAZINE WELL.

Figure 1-8. Clearing procedures (continued).

1-12

FM 3-22.68

21 July 2006





M249 Machine Gun

1. CLOSE COVER AND FEED
MECHANISM ASSEMBLY.

3. EASE BOLT FORWARD.

Figure 1-8. Clearing procedures (continued).

CAUTION
BOLT POSITION

Each time you pull the bolt to the rear, return the cocking handle
manually to the forward and locked position. Failure to do this could
result in damage to the weapon.

GENERAL DISASSEMBLY

1-19. Generd disassembly is removing and replacing the eight major groups (Figure 1-9). The unit
armorer performs detailed disassembly. The gunner may not disassemble the weapon beyond the point
explained in this manual; only ordnance personnel may disassemble it further. During general disassembly,
the gunner places each part on a clean, flat surface such as a table or mat. This aids in assembly in reverse
order and avoids the loss of parts. Before disassembly, the gunner releases the bipod legs from under the
receiver and places into the bipod mode.
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DANGER
BOLT AND SPRING GUIDE

Ensure that the bolt is in the forward position before
disassembly. If the gunner retracts the operating rod spring with
the bolt pulled to the rear, the spring guide can cause him to
suffer injury or death.

1. OPERATING ROD GROUP 5. TRIGGER MECHANISM GROUP

4. BUTTSTOCK AND BUFFER
ASSEMBLY GROUP

8. RECEIVER GROUP

Figure 1-9. Eight major groups.

REMOVAL OF THE OPERATING RoD GROUP

1-20. The operating rod group (Figure 1-10), consists of operating rod spring, slide assembly, piston
assembly, and bolt assembly consists of the spring guide rod.

* To remove the operating rod, pull the upper retaining pin at the rear of the receiver to the left.
Allow the buttstock to pivot downward and place it on a surface to support the weapon for
disassembly.

* To release the operating rod assembly from the positioning grooves inside the receiver, hold
the weapon with one hand on the buttstock assembly. Use the thumb of the other hand to push
in and upward on the rear of the operating rod assembly.

* Pull the operating rod, spring from the receiver group, and separate the parts.

* Hold the buttstock assembly with your left hand to stabilize the weapon. With your right hand,
pull the cocking handle to the rear to lock the bolt. Return the cocking handle to the forward

1-14 FM 3-22.68 21 July 2006





M249 Machine Gun

position. Place a finger on the face of the bolt and push until your finger makes contact with
the bridge at the end of the receiver. This leaves the piston, slide, and bolt assemblies exposed.

Figure 1-10. Removal of the operating rod group.

* To separate the operating rod group (Figure 1-11), hold the piston assembly in one hand, place
your other hand on the bolt assembly, and rotate the bolt to disengage it bolt from the dlide
assembly. Then, although you may remove the firing pin spring from the firing pin, doing so is
strongly discouraged, because it can damage the spring and affect operation of the weapon.

CLEANING ROD
BOLT ( SECTION —™

PISTON

SLIDE
ASSEMBLY RETAINING PIN

Figure 1-11. Separation of the operating rod group.

REMOVAL OF THE BARREL GROUP

1-21.  The barrel group consists of barrel, heat shield, flash suppressor, front sight, gas regulator, and
gas regulator collar. The following steps correspond to the callouts in Figure 1-12.

DANGER
BARREL SWAPPING

Unless direct-support personnel certify the headspace on both
weapons, avoid swapping barrels between weapons. Doing so
could destroy the barrel and cause the gunner injury or death.

* To remove the barrel from the receiver, close the cover and feed mechanism assembly.
Depress the barrel-locking lever with your left hand, then lift the carrying handle using your
right hand and push the barrel forward. To remove the heat shield, place the barrel with the
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muzzle end on a hard, flat surface, with the heat shield facing away from your body. Place the
index fingers of each hand inside the chamber. Use your thumbs to push up on the top clip.

Figure 1-12. Removal of the barrel.

e Raisethefeed cover.

* Toremove the gas regulator and collar, rotate the gas collar pin out of the notch. Place the tip
of the scraper with the concave side facing the pin of the collar inside the notch. (Be careful
not to use too much pressure, so as not to break the tip of the scraper.) Rotate the collar
counterclockwise over the concave portion of the tip, which is on the scraper, and past the
notch until the collar slides off (Figure 1-13). The gunner reports any deficiencies that he
cannot correct to the squad leader or NCOIC.

Note: The newest style barrel has an internal gas system, which remains assembl ed.

* Toremove the gas regulator (Figure 1-14), separate it from the gas block.

GAS BLOCK

Figure 1-13. Removal of the collar.
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Figure 1-14. Removal of the gas regulator.

REMOVAL OF THE HANDGUARD GROUP

1-22. The handguard group (Figure 1-15) consists of the handguard, handguard retaining pin, and
cleaning equipment-retaining clip. Push the handguard retaining pin to the left using a cartridge or the
spring guide rod; then pull the handguard down.

DANGER
BOLT AND SPRING GUIDE

Ensure that the bolt is in the forward position before
disassembly. If the gunner retracts the operating rod spring with
the bolt pulled to the rear, he could suffer injury or death.

- 0%6%:%%°

PN

= !/

Figure 1-15. Removal of the handguard.
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CAUTION
HANDGUARD RETAINING PIN

Leave the handguard retaining pin alone. It must stay where itis,
because it is a "captured" pin.

REMOVAL OF THE BUTTSTOCK AND BUFFER ASSEMBLY GROUP

1-23.  Toremove the buttstock and buffer assembly (Figure 1-16), use a cartridge or the spring guide rod
to push the lowermost retaining pin on the rear of the receiver to the left. It is a captured pin; it is not
removable. Remove the buttstock and shoulder assembly by pulling them rearward, while supporting the
trigger mechanism.

CLEANING ROD
SECTION
OR
SPRING GUIDE ROD

Figure 1-16. Removal of the buttstock and buffer assembly.

REMOVAL OF THE TRIGGER MECHANISM GROUP

1-24.  After the release of the support, the trigger mechanism automatically comes out, because the
lowermost retaining pin holds it on.

REMoVAL OF THE GASCYLINDER GROUP

1-25.  Toremove the gas cylinder from the receiver (Figure 1-17), grasp the gas cylinder at the top of the
bipod legs, turn it to the left or right to release the locking spring, and then pull the cylinder away from
receiver.
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CAUTION
UPPER AND LOWER RETAINING PINS

Leave the upper and lower retaining pins in place. They are also
"captured" pins.

GAS CYLINDER

Figure 1-17. Removal of the gas cylinder group.

REMOVAL OF THE BIPOD GROUP

1-26.  Once the gunner removes the gas cylinder group, he removes the bipod group (Figure 1-18) by
pulling it away from the receiver.

Figure 1-18. Removal of the bipod group.

REMOVAL OF THE RECEIVER GROUP

1-27.  Once the gunner removes the bipod group, only the receiver group remains. Disassembly is
complete.

INSPECTION

1-28.  Inspection begins with the weapon disassembled in its mgjor groups. Shiny surfaces do not mean
the parts are unserviceable. The gunner inspects the parts of the weapon and related equipment. He repairs
or replaces any broken or missing parts IAW TM 9-1005-201-10. Every 90 days, he performs preventive
maintenance checks and services (PMCS). If he has not used the weapon has in 90 days, he performs
PMCS IAW the operator’s manual. If he notices any rust on the weapon, he performs PMCS immediately:
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OPERATING RoOD GROUP

1-29. The operating rod should not be bent, broken, or cracked. The buffer spring should not have
breaks. Lug pins should protrude equally on both sides of the buffer spacer. The operating rod spring
should not have kinks, or separated or broken strands. It can have a maximum of one break on any one

strand.

Check the bolt assembly for visible damage. The cartridge extractor should not be cracked or
chipped.

Check the slide assembly for visible damage. Check the feed roller for spring tension when
compressed, and to ensure that the pivot dlide islocked onto the slide assembly.

Check the firing pin for straightness and cracks. Ensure the tip is completely rounded.
Ensure the firing pin spring is not crushed or bent. Ensure the beveled end is not stretched.

Check the sear notch on the piston assembly for signs of excessive wear or burring. Slight
rotation of the piston on its housing is normal and is not cause for rejection.

BARREL GROUP

1-30. The flash suppressor should not be cracked, and it should be fastened securely. The front sight
post and front sight base must not be bent, cracked, or broken. Weapons aready zeroed should not be
adjusted. The gunner—

Inspects the heat shield assembly for damage, cracks, or broken retaining clamps.
Checks the gas regulator and collar for cracks or burrs.

Checks the barrel for bulges, cracks, bends, obstructions, or pits in the chamber or bore.
Checks the gas plug for obstructions, cracks, and bulges.

Checks the carrying handle is checked to ensure it is not cracked, broken, or missing; that it
can be folded under spring pressure to the right and left; and that it remains locked in an
upright position.

HANDGUARD GROUP

1-31. The handguard should not be cracked or broken. The retaining clip must be attached to the
handguard retaining pin.

BUTTSTOCK AND BUFFER ASSEMBLY GROUP

1-32.  Thegunner—

Checks the buttstock for cracks, bends, or breaks, and for missing components.
Checks for linkage and tension on the buffer rod.
Checks the shoulder rest to ensureit is not bent or broken and that it locks in both positions.

TRIGGER M ECHANISM GROUP

1-33. The shoulder of the sear should not show excessive wear. The safety should function properly.
That is, the sear should move only dightly when the safety ison “S’ and freely when the safety ison “F."
The sear pin should not protrude from the trigger mechanism, because, if it does protrude, the trigger
mechanism will not go back in place.

GASCYLINDER GROUP

1-34.  Thegascylinder should not be cracked, bent, or broken.

1-20
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BipoD GROUP

1-35. The bipod group should not be cracked, bent, or broken. The bipod legs should extend and
collapse easily.

RECEIVER GROUP

1-36. The cover latch should work properly. All parts inside the cover assembly should move under
spring tension. The gunner checks all spot welds for cracks. The cover assembly should remain open
without support. The belt-holding pawl must be under spring tension. The receiver should not be bent or
cracked. The cocking handle should slide freely within its guide and lock in its forward position. The
windage and elevation knobs on the rear sight should be movable and legible. The windage scale screws
should not be worn or burred.

CLEANING AND LUBRICATING PROCEDURESAND PREVENTIVE
MAINTENANCE

1-37.  The gunner should clean the M249 machine gun immediately after firing. Before doing so, he
disassembles it into its major groups. After he cleans it and wipes it dry, he applies a thin coat of CLP by
rubbing with a cloth. This lubricates and preserves the exposed metal parts during all normal temperature
ranges. When not using the gun, he inspectsit weekly, and cleans and lubricates it as needed.

CLEANING

1-38.  All metal components and surfaces that have been exposed to powder fouling should be cleaned
using CLP on a bore-cleaning patch. The gunner uses the same procedure to clean the receiver.

CAUTION
CLEANER, LUBRICANT, PRESERVATIVE

Use CLP alone, because it works poorly when mixed with
other cleaners.

* Clear and disassemble the weapon.
* Clean the bore and chamber using CL P and fresh swabs.
* Clean the gas regulator with the special tool (scraper). Remove all carbon dust. Do not use

CLP onthe callar, gas block, or body.
1-39. Clean the gas-vent hole (Figure 1-19).

1-40. Clean the central hole with the appropriate part of the scraper by turning it clockwise and pushing
it inward toward the bottom of the housing (Figure 1-20).

1-41.  Usethe protruding tips of the scraper to clean the two grooves of the body (Figure 1-21).
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GAS VENT N
HOLE

Figure 1-19. Cleaning of the gas vent hole.

Figure 1-20. Cleaning of the central hole.

Figure 1-21. Cleaning of the grooves of the body.
1-42.  Clean the gas cylinder and piston with the special tool (scraper). Do not use CLP on the gas
cylinder or piston.

1-43. 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 360-degree circular motion (Figure 1-22).

1-44. Clean the internal grooves of the front side of the gas cylinder the same as, except insert the
scraper farther into the gas cylinder (Figure 1-22).
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1-45.  Clean the three grooves of the piston using a 360-degree circular motion (Figure 1-23). Remove
all carbon dust from the piston, inside and out.

Figure 1-22. Cleaning of the front interior and internal grooves of the gas cylinder.

Figure 1-23. Cleaning of the grooves of the piston.

1-46. Clean the hole in the front of the piston by inserting and turning the flat side of the scraper in a
360-degree circular motion (Figure 1-24).

* Clean carbon and dirt from all other parts of the weapon.
* Useacloth saturated in CLP on exterior surfacesto prevent corrosion.
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Figure 1-24. Cleaning of the hole in the front of the piston.

Lubricating

1-47.  After the M249 machine gun is cleaned and wiped dry, athin coat of CLP is applied by rubbing it
on with a cloth. This lubricates and preserves the exposed metal parts during all normal temperature
ranges. The gunner also lubricates all moving parts with CLP, which he then rubs into the components by
hand.

Operating Rod Group

1-48. Use CLP on the operating rod and spring, the slide assembly, the feed roller, and the bolt-
locking lug.

Barrel Group

1-49.  Use CLP on the cam surfaces of the bolt-locking lugs, the heat shield, and along the outer surfaces
of the barrel clamp.

Receiver Group

1-50. Use CLPon all moving parts on the cover assembly and the receiver rails.

PREVENTIVE M AINTENANCE

1-51. Weapons that are seldom fired or stored for prolonged periods should have a light film of CLP
applied to the interior of the gas plug, the gas regulator, and the piston immediately after cleaning or
inspecting. The gunner performs preventive maintenance every 90 days, unless inspection reveals the need
for more frequent servicing. The use of the lubricant does not eliminate the need for cleaning and
inspecting to ensure that corrosion has not formed. The gas regulator, gas plug, and piston must be clean
and free of oil and lubricants before using the weapon. If it is not clean and oil free, stoppages will occur.
CLP is the only lubricant to use on the M249 machine gun. The following procedures apply to cleaning
and lubricating the M 249 machine gun during unusual conditions:

* Extreme heat—use CLP, grade 2.
* Damp or salty air—use CLP, grade 2. Clean and apply frequently.
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* Sandy or dusty areas—use CLP, grade 2. Clean and apply frequently. Remove excess with a
rag after each application.

* Temperature below minus 18 degrees Celsius (0 degrees Fahrenheit)—use CLP grade 2
generously. Lubricate heavily enough to spread the lubricant with a finger. Although CLP
provides effective between 0 degrees Fahrenheit and minus 35 degrees Fahrenheit, it will not
flow from a 1/2-ounce bottle at temperatures below 0 degrees Fahrenheit.

GENERAL ASSEMBLY

1-52. The gunner assembles the M 249 machine gun in reverse order of the disassembly.

REPLACEMENT OF THE RECEIVER AND BIPOD GROUPS

1-53.  Place the bipod group on the receiver group with the bipod legs open and pointed downward.
(Figure 1-18.)

REPLACEMENT OF THE GAS CYLINDER GROUP

1-54.  Push the gas cylinder through the bipod yoke into the receiver. Push the cylinder to the rear while
countering the pressure of the locking spring and guiding the end of the cylinder into the receiver with the
other hand applying downward pressure. Position the recess in the cylinder near the spring. Turn the
cylinder until the spring clicks into the recess at the rear of the gas cylinder (Figure 1-25).

POSITION RECESS IN CYLINDER

NEAR SPRING
L] O

Figure 1-25. Replacement of gas cylinder group.

REPLACEMENT OF THE TRIGGER MECHANISM GROUP

1-55.  Align the trigger mechanism (Figure 1-26) with the slot on the bottom of the receiver. Hold the
trigger mechanism in position to accomplish the next step.
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Figure 1-26. Replacement of the trigger mechanism group.

REPLACEMENT OF THE BUTTSTOCK AND BUFFER ASSEMBLY GROUP

1-56.  Align the lower hole in the buttstock and buffer assembly with the rear hole in the trigger
mechanism; then push the lower retaining pin to the right (Figure 1-27).

Figure 1-27. Replacement of the buttstock and buffer assembly group.

REPLACEMENT OF THE HANDGUARD GROUP

1-57.  To replace the handguard, place it on the receiver from the bottom and push it to the rear until it
stops. Using the guide rod, push the handguard retaining pin to the right. This locks the handguard into
position. Push the handguard down to make sure it islocked.

REPLACEMENT OF THE BARREL GROUP

1-58. Insert the gas regulator into the gas block and align the notch on the gas regulator with the notch
of the gas block. With the gas regulator already installed and supported on a firm surface, place the gas
regulator collar onto the protruding end of the body and align the spring with the stud. Push the gas
regulator collar downward firmly and rotate it until it slipsinto place. Then, pressit in and rotate it to lock
it in place. Depress the barrel-locking lever to the rear with your left hand, while holding the carrying
handle with your right hand. Pull the barrel rearward and push downward; align the gas regulator with the
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gas cylinder and lock it by releasing the barrel-locking lever. Check the barrel to ensureit islocked into the
receiver by pulling or lifting on the carrying handle. Replace the heat shield by placing the hook end of the
heat shield under the front sight post and press down until the clamps lock on the barrel. (Figure 1-28).

Figure 1-28. Replacement of the barrel group.

REPLACEMENT OF THE OPERATING ROD GROUP

1-59. Hold the piston in one hand with the face of the piston facing outward and the sear notches
downward. With the other hand, place the slide assembly onto the rear of the piston with the firing pin
toward the front of the piston. (Check the dide assembly-retaining pin to make sure it is out.)
(Figure 1-29).

Push the dide assembly-retaining pin to the right. This locks together the piston assembly and
the dide assembly.

Put the firing pin spring on the firing pin of the slide assembly. Place the bolt on the dide
assembly, aigning the driving lug of the bolt with the slot of the slide assembly. Apply
pressure to the face of the bolt to compress the firing pin spring. Then, rotate the bolt to hook
the driving lug into the slide assembly. Open the cover assembly on the receiver. Insert the
face of the piston into the receiver, aligning the bolt lugs onto the receiver rails. Pull the
trigger and push the moving parts forward until the bolt seats in the chamber.

Place the operating rod tip into the operating rod spring. Then, insert the free end of the
operating rod and spring into the rear of the piston. Depress the rear of the operating rod
assembly until the two lugs on the buffer are positioned in the receiver grooves.

Pivot the buttstock upward into position and push the upper retaining pin to the right, locking
the buttstock to the receiver.
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DRIVING FIRING PIN

Figure 1-29. Replacement of the operating rod group.

FUNCTION CHECK

1-60. The gunner must perform a function check to ensure that the M249 machine gun has been
assembl ed correctly. The procedures, in order, are as follows:

* Grasp the cocking handle with the right hand, palm up, and pull the bolt to the rear, locking it
in place.

*  While continuing to hold the resistance on the cocking handle, use the left hand to move the
safety to the safe position.

* Push the cocking handle forward into the forward lock position.

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

* Grasp the cocking handle with the right hand, palm up, and pull and hold it to the rear.

* Movethe safety to the fire position.
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* While continuing to hold resistance on the cocking handle, use the left hand to pull the trigger
and ease the bolt forward to prevent it from slamming into the chamber area and damaging the
face of the bolt.

» If the weapon fails the function check, check for missing parts or repeat the reassembly
procedures. Before disassembling the weapon, make sure it is positioned where the guide rod
and spring cannot cause bodily harm if the bolt is locked to the rear. The cover and feed
mechanism assembly can be closed with the bolt in either the forward or the rearward position.

CAUTION
BOLT MOVEMENT

To avoid damaging the other parts of the weapon, ease the bolt
forward.

MAINTENANCE PROCEDURES

1-61. To properly maintain the M249 machine gun, the gunner must perform certain actions before,
during, and after firing:

» Beforefiring—

— Wipethe bore dry.

— Inspect the weapon as outlined in the operator's TM.

— Lubricate the weapon.
* During firing—

— Inspect the weapon periodically to ensure that it remains lubricated.

— When malfunctions or stoppages occur, follow the proceduresin Section IV.
* After firing—

— Immediately clear and clean the weapon.

— Every 90 days during inactivity, clean and lubricate the weapon, unless inspection reveals
more frequent servicing is necessary.

MAINTENANCE IN CHEMICAL, BIOLOGICAL, RADIOLOGICAL,
OR NUCLEAR CONDITIONS

1-62. If the M249 machine gun is contaminated by chemical, biological, or radiological (nuclear)
agents, the appropriate action must be taken to reduce exposure and penetration.

CHEMICAL

1-63. Use towelettes from the M258A1 kit to wipe off the weapon. If these are not available, wash the
weapon with hot, soapy water, and rinse.

BioLoGICAL

1-64. Usetowelettes or hot, soapy water and rinse the weapon as above.
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RADIOLOGICAL OR NUCLEAR
1-65.  Brush or wipe the weapon, or wash with water, and rinse (FM 3-5).

SECTION Ill. OPERATION AND FUNCTION

This section discusses the operation and function of the M249 machine gun. They include loading, firing,
unloading, cycle of functioning, adjusting the sight, and using the bipod.

OPERATION

1-66. The M249 machine gun operations are loading, firing, unloading, and using belted ammunition or,
in an emergency, a 20- or 30-round M 16 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.

L OADING PROCEDURES

1-67. To load the M249, the gunner must first clear it as described. (With the feed cover raised, the
gunner makes sure his face is not exposed to the open chamber area while loading.) (Figure 1-30).

COVER LATCHES

KiNG HANDLE

SQUEEZE LATCHES TO
OPEN COVER ASSEMBLY

Figure 1-30. Loading procedure.

BELT

1-68. When loading belted ammunition (Figure 1-31), always cant the weapon to the right. Make sure
the open side of the links is facing down, and place the lead link tab or first round of the belt in the tray
groove against the cartridge stop. Place the rounds flat across the feed tray. With your left hand, count five
to six rounds down to hold ammunition in place on the feed tray, while at the same time closing the feed
cover with your right hand. When closing the feed cover, always place your hand in front of the rear sight
to prevent accidentally changing the sight adjustment.
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LEAD LINK
TAB

Figure 1-31. Belt-fed ammunition.

CAUTION
MAGAZINES

Use the 20- or 30-round magazine only when linked ammunition is
unavailable.

MAGAZINE

1-69. Load the 20- or 30-round magazine by inserting it into the magazine well on the left side of the
receiver. Push the magazine firmly into the well until it seats and the release tab clicks into the recess on
the magazine (Figure 1-32).

MAGAZINE MAGAZINE
. )RELEASE — RELEASE
TAB

Figure 1-32. Loading of a magazine.
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DANGER

HOT WEAPON--FEED COVER

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

If the weapon is on your shoulder with the cover open when a
round cooks off, you could suffer injury or death.

UNLOADING PROCEDURES
1-70.  To unload the weapon--

* Grasp the cocking handle with the right hand, palm facing upwards.

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

* Hold the cocking handle with your right hand, and place the weapon on safe.

» With your left hand, push the cocking handle to the forward locked position.

* Depending on whether you are using belt-fed or magazine-fed ammunition, do the following:
Raise the feed cover and remove any ammunition or links from the feed tray.

Perform the five-point safety check.

Push the magazine release tab down and pull the magazine from the magazine well.

Raise the feed cover and perform the five-point safety check.

CYCLE OF FUNCTIONING

1-71.  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:

FEEDING

1-72.  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 around in the tray groove.

CHAMBERING

1-73.  Asthe 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
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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 gector on the rail
inside the receiver.

LOCKING

1-74.  Astheround 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 dlide assembly, as the piston continues forward, turns the bolt to complete its 90-degree (one-quarter
turn) clockwise rotation. Locking is now complete.

FIRING

1-75.  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.

UNLOCKING

1-76.  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
dide 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.

EXTRACTING

1-77.  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.

EJECTING

1-78.  Asthe cartridge case is pulled from the chamber, the bolt passes by the g ector. This procedure
causes the gjector clip to expand, forcing the gjector 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 gjection port. The empty
belt links are forced out of the link gection port as the rearward movement of the bolt causes the next
round to be positioned in the tray groove.

COCKING

1-79.  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.
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SIGHTS

1-80. This paragraph provides information on how to set the sights for elevation and windage for the
M249 machine gun. It also includes information on how to make corrections if the initial setting on the
windage knob or peep sight is not accurate. On a 10-meter target, each paster is 1/2 cm. Therefore, two
clicks on the windage knob in either direction moves the strike of the round left or right 1 cm, and two
turns on the peep sight moves the strike of the round up or down 1 cm. For example, if the shot group was
2 cm above and 1 cm to the right of the paster, sight corrections are made first by correcting the windage.
In this case, the windage knob is rotated two clicks toward the buttstock (clockwise). The elevation knob is
rotated four turns toward the buttstock (clockwise) to lower the strike of the round (Figure 1-33 and
Table 1-3). (Appendix B discusses the 10-meter bore light and 25-meter target offsets.)

WINDAGE

ELEVATION
KNOB

SLIDING
SCALE

Figure 1-33. Sliding scale on sight.

ELEVATION

1-81. Adjustments for elevation (range) require the automatic rifleman to turn the elevation knob
(closest to the buttstock) on the rear sight to the desired range setting. Range settings are graduated
increments from 300 to 1,000 meters. Even-numbered settings are on the left side of the scale wheel and
are numbered 4, 6, 8, 10, which represent 400, 600, 800, and 1,000 meters, respectively. Odd-numbered
settings on the right side of the scale wheel, marked with the number 3 and 3 index lines, represent 300,
500, 700, and 900 meters, respectively. Rotation of the elevation knob toward the muzzle
(counterclockwise) increases the range, while rotation toward the buttstock (clockwise) decreases the
range. The gunner makes fine adjustments, like zeroing, by adjusting the peep sight. Each 180-degree turn
equals a half-mil change in elevation, which equals a half-cm change in impact at a range of 10 meters.
Clockwise (to the right) rotations decrease elevation, while counterclockwise (to the left) rotations increase
elevation. The gunner can turn the peep sight nine 180-degree turns from top to bottom. To make the peep
sight easier to grasp, he turns the elevation knob to its highest point (1,000 meters). He makes the
appropriate adjustment for the peep sight, and then returns the sight to the desired range. Whenever
readjusting the range, he never changes the point of aim. The point of aim is the center base of the target.

WINDAGE

1-82. The gunner adjusts for windage by traversing the rear sight right and left along the sliding scale.
The dliding scale is marked or graduated with index lines. Each index line is equal to a half-mil changein
direction or a half-cm change of impact at 10 meters. Rotation of the windage knob (closest to the muzzle
end) toward the muzzle (counterclockwise) moves the rear sight aperture to the right, which in turn moves
the strike of the rounds right. Rotation toward the buttstock (clockwise) moves the aperture left, which
moves the strike of the rounds | eft.
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10-METER ZERO, SETTING OF THE SIGHTS (M ECHANICAL ZERO)

1-83.  The gunner indexes or places the elevation knob on a range of 500 meters. He centers the rear
peep sight by rotating it clockwise (right) as far as it will go, then rotating counterclockwise (left) five
clicks or half-turns. He rotates the windage knob toward the muzzle until the peep sight is completely to the
right, then rotates the windage knob toward the buttstock twelve 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 gunner 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 the click 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 diding scale at the rear of the sight to
center the large index line under the zeroed windage mark on the sight. Two threads should be showing on
the front sight post. If more or less are showing, the gunner turns in the weapon for maintenance.
(Appendix B discusses the 10-meter bore light and 25-meter target offsets.)

100 meters One click moves the strike 5 cm (2 inches).
200 meters One click moves the strike 10 cm (4 inches).
300 meters One click moves the strike 15 cm (6 inches).
400 meters One click moves the strike 20 cm (8 inches).
500 meters One click moves the strike 25 cm (10 inches).
600 meters One click moves the strike 30 cm (12 inches).
700 meters One click moves the strike 35 cm (14 inches).
800 meters One click moves the strike 40 cm (16 inches).
900 meters One click moves the strike 45 cm (18 inches).

Table 1-3. Windage and elevation (peep sight) correction chart.

Note: Zero the primary and spare barrels by adjusting the front sight.

M 122 TRIPOD

1-84. The M122 tripod provides a stable mount for the M249, and permits accuracy and control. The
tripod is recommended for all marksmanship training and defensive employment, unless the newer M192
tripod is available, in which case see Appendix C. (See also Appendix A for employment.) When available,
the gunner can use the M192 lightweight ground mount (tripod; Appendix C.) (Appendix A provides more
detailed information about employment.)

MOUNTING THE M 122 TRIPOD

1-85.  The tripod assembly provides a stable and relatively lightweight base, superior to the bipod. The
gunner can easily extend and collapse the tripod. The tripod has a head, one front leg and two rear legs, and
atraversing bar. The traversing bar connects the two rear legs. The traversing bar has hinges on one side
and a sleeve and sleeve latch on the other. This procedure allows the tripod to collapse to a closed position
for carrying or storage, or to lock in an open, extended position for use. The traversing bar also supports
the T& E mechanism. Engraved on the bar is a scale, which measures direction in mils. It is graduated in 5-
mil increments. It is numbered every 100 mils to 425 mils right of center, and it is humbered every 100
mils to 450 mils left of center.
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The T&E mechanism provides controlled manipulation and the ability to engage
predetermined targets.

— The traversing portion of the mechanism consists of the traversing handwheel and
traversing dlide-lock lever. As the traversing handwhed is turned, the muzzle of the
weapon will turn to the left or right, depending on the direction it is turned. Each click of
the traversing handwheel represents a 1-mil change in direction of the muzzle, that is, one
click equals 1 mil. The weapon can traverse 100 mils: 50 mils right and 50 mils left
of center.

— The elevating portion of the mechanism consists only of the elevating handwheel. The
elevating handwheel has a mil-click device built into it (1 click equals 1 mil). A scale
engraved into the handwheel is divided into 5-mil divisions and 1-mil subdivisions, for 50
mil increments. There are 200 mils above and 200 mils below the zero mark, for atotal of
400 mils in elevation change. The gunner reads elevation in two parts. He takes the major
reading from the elevation screw plate. He takes the minor reading from the handwheel.
When he records the two readings, he separates them with aslash (“/”).

— The traversing dlide-lock lever allows rapid lateral adjustments along the traversing bar.
Direction readings are taken from the scale on the traversing bar, using the left side of the
traversing side as an index. The direction of the reading comes from the position of the
muzzle, not the position of the slide.

To set up the tripod, unfold the front leg and spread the rear legs until the leg lock engages.
Insert the pintle assembly and rotate the pintle lock-release cam to lock. Ensure that the
locking lever of the pintleis facing forward toward the front leg (Figure 1-34).

Attach the traversing and elevating mechanism (which requires a special adapter). Ensure that
the adapter pin isto the right and the opening between it isto the rear. Center the elevating and
traversing handwheels. To do this, he rotates the elevation handwheel until about 1-1/2 inches
(two fingers) are visible on the upper elevating screw; he rotates the traversing dide until
about two fingers are visible on the lower elevating screw. He rotates the traversing handwheel
towards his body as far asit will go, then turns it away two complete revolutions. He checks
the traversing handwheel scale to ensure the “0” on the scale is aigned with the “0” index line
before and after the two revolutions. The T& E is now roughly centered. At night, he positions
the traversing mechanism by turning the traversing handwheel toward his body as far asit will
go, and then turning it away 50 clicks (two revolutions) (Figure 1-34).

With the T& E roughly centered, he lowers the traversing slide on to the traversing bar with the
locking lever to the rear, and the traversing handwheel to the left, and secures it by turning the
locking lever clockwise (Figure 1-34).

The weapon attaches to the M122 tripod. First, he extends the bipod legs forward. Then, he
engages the mounting pins (Located between the front of the handguard and the bipod legs) of
the M 249 into the pintle of the tripod by squeezing the locking lever of the pintle. He lowers
the rear of the weapon so that the hole above the trigger guard engages the locking pin of the
T&E adapter. He aligns the hole with the pin of the adapter and pushes the pin from right to
left to secure the M 249 to the M 122 tripod (Figure 1-34).

After the gunner attaches the M249 and secures it to the tripod, he attaches a specia
ammunition adapter to the M249. He inserts the adapter into the magazine well, as if inserting
a magazine. This procedure allows the gunner to use the 200-round drum of ammunition
(Figure 1-34).
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TRIPOD MOUNT
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Engage the mounting pin of the \g o
gun into the pintle of the tripod by
squeezing the locking lever v 9
of the pintle. \

Figure 1-34. Tripod mount.

DISMOUNTING THE M 249 FRoOM THE M 122 TRIPOD

1-86. The gunner dismounts the M249 from the M122 tripod by first removing the traversing and
elevation mechanism from the weapon. He pulls the locking pin of the adapter to release the T& E from the
trigger guard. He grasps the carrying handle with his left hand and squeezes the pintle-locking lever with
hisright hand. He lifts the weapon from the pintle assembly and the tripod.
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BIPOD OPERATION

1-87. The bipod group is used to fire from the prone position. The shoulder rest on the buttstock
provides support for the gunner when fired in the bipod mode. The gas cylinder group holds the bipod
group in place. Once the gunner removes the gas cylinder, he can remove the bipod group from the
receiver.

* To lower the bipod legs, hold the legs together and pull down and away from the handguard.
Release the legs so that they lock in the vertical position.

* To extend the bipod legs, grasp the foot of each leg and pull down (Figure 1-35).

Figure 1-35. Lowering of the bipod.

* Toretract the bipod legs, push in the latches and push in the legs.

* To transport the weapon, you must first fold the bipod legs. To close the legs, hold them
together, pull them back under the handguard, and then release them so the hooks on the legs
grip the handguard. You can only fold the bipod when the legs are in the closed position
(Figure 1-36).

Figure 1-36. Folding of bipod under the handguard.
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VEHICULAR MOUNT

1-88.

The standard vehicular mount for the M249 machine gun is the M6 pedestal mount used on the
(HMMWYV). One component of the pedestal mount is the M197 machine gun mount (travel lock). This
mount also adapts to other vehicles (Figure 1-37).

To mount the weapon, the gunner ensures that the release lever of the pintle is facing forward.
To extend the bipod legs forward, he places the front mounting pins of the M249 into the
pedestal by sgueezing the locking lever of the pintle. He ensures that the M60 machine gun
adapter assembly pivots away from the M249 fork (clevis). He lowers the rear of the weapon
so that the locking pin of the machine gun mount can engage the hole above the trigger guard.
The gunner engages this part of the weapon into the fork of the mount and pushes in the
locking pin.

To dismount the weapon, the gunner pulls the locking pin of the mount. He raises the rear of
the weapon dlightly and squeezes the locking lever of the pintle. Once he releases the front
mounting pins, the gunner lifts the weapon from the mount.

Figure 1-37. Vehicular mount.
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TRIPOD OPERATION

1-89. The M122 tripod provides a stable mount for the M249, and it permits a high degree of accuracy
and control. To use atripod, the gunner unfolds the front leg and positions it toward the target. Then, he
spreads the rear legs of the tripod until the leg lock engages. When available, the gunner can use the M 192
lightweight ground mount (tripod; Appendix C.) (Appendix A provides more information
about employment.)

SECTION IV. PERFORMANCE PROBLEMS AND DESTRUCTION

This section identifies some of the problems that cause the M 249 to perform improperly. It also explains how to
identify unserviceable parts and how to destroy the M 249 when authorized to do so.

MALFUNCTIONS

1-90. 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 turnsit in to the unit armorer. Table 1-
4 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 Broken, worn, or Notify unit maintenance.
or one that burred sear.
fails to cock. . : .
Worn sear notch. Notify unit maintenance.
Stuck sear. Notify unit maintenance.
Short recaoil. Clean and lubricate the bolt and
slide assemblies.
Carbon buildup. Clean the gas regulator, piston,
and cylinder.

Table 1-4. Malfunctions.

STOPPAGES

1-91. A stoppageisany 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. Table 1-5 shows the
types of interruptions or stoppages, their probable causes, and the corrective actions.
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Stoppage

Probable Causes

Corrective Actions

Failure to feed.

Insufficient lubrication.
Defective ammunition link.
Obstruction in receiver.
Insufficient gas pressure.

Unlatched cover.
Long or short rounds.
Inverted link belt.

Damaged, weak, or worn
operating parts.

Lubricate as required.
Remove and replace ammunition.
Remove obstruction.

Clean gas regulator, piston, and
cylinder.

Latch cover.
Align rounds in link belt.

Reinstall link belt with open end of
link facing down.

Notify the unit maintenance.

Failure to fire.

Safety on.

Link belt improperly loaded.
Defective ammunition.

Faulty ammunition.

Broken or damaged firing pin.
Broken or weak driving spring.

Push safety left to expose red ring.

Reinstall link belt properly.
Eject round.

Replace ammunition.
Notify unit maintenance.
Notify unit maintenance.

Failure to extract.

Dirty chamber or bolt and slide
assembly.

Carbon buildup in gas system.

Damaged extractor or spring.

Clean chamber or bolt slide
assembly. If problem continues,
notify unit maintenance.

Clean gas regulator, cylinder, and
piston.

Notify unit maintenance.

Failure to chamber.

Dirty ammunition.
Carbon buildup in gas cylinder.
Carbon buildup in the receiver.
Damaged round.

Damaged or weak driving spring.
Dirty chamber.
Damaged gas regulator.

Clean ammunition.
Clean gas cylinder.
Clean receiver.

Remove round and recock
weapon.

Notify unit maintenance.
Clean the chamber.
Notify unit maintenance.

Failure to eject.

Short recoil.

Damaged ejector or spring.

Carbon buildup in the gas
system.

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

Notify unit maintenance.

Clean the gas regulator, piston,
and cylinder.

Table 1-5. Stoppages.
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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--

1. Keep the cover closed, get the weapon off your shoulder, and
point it downrange.

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

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

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

e Training situations: 15 minutes.

« Tactical situations: 5 seconds.

* If any part of around isin the chamber, then before applying immediate or remedia action on
acold 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 aclearing rod (only) and remove the round with the cover closed. Then,
inspect the weapon and ammunition.

IMMEDIATE ACTION

1-92.  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

e A misfireisthefailure of achambered round to fire. Such failure can be due to an ammunition
defect or faulty firing mechanism.

* 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
failureto fire.

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

Pull and lock the cocking handle to the rear while you

Observe the gjection 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
gjected. If acartridge case, belt link, or round ejects

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

Press the trigger. If the weapon does not fire, take remedia action. If a cartridge case, belt
link, or round fails to gject, take remedial action.
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REMEDIAL ACTION

1-93. 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.

CoLb WEAPON

1-94.  If immediate action fails to return a cold weapon to operational condition--
* With the weapon still on your shoulder, grasp the cocking handle with your right hand,
palm up.
* Pull the cocking handle to the rear to lock the bolt.

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

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

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

* Reload and continueto fire.

* If the weapon failsto fire, clear it, and inspect it and the ammunition.

HoT WEAPON

1-95. A hot weapon is one through which at least 200 rounds have been fired in a 2 minute period, or as
noted previously for training.

e Put the weapon on safe.
* Letit cool for 5 secondsin combat or 15 in training
* Continue as you would for a cold weapon.

JAMMED COCKING HANDLE

1-96. If astoppage 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:

* Tryagainto 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.

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

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

1-97. Intraining, 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.

1-98.  Incombat, after you correct the stoppage, change the barrel and try to fire. If the weapon till fails
to function properly, send it to the unit armorer.

DESTRUCTION PROCEDURES

1-99.  Destruction of any military weapon is only authorized as a last resort to prevent enemy capture or
use. In combat, the commander may destroy weapons, but must report doing so through channels. The
field-expedient means discussed in this paragraph supplement, rather than replace, other published policies:

» Disassemble the weapon as completely astime permits.

* Use the barrel to destroy the bolt, operating rod group, bipod, sights (rear and front), and
receiver.

* Bury the disassembled weapon or dump the parts into a stream, sump, or latrine.
e Burn the weapon.

* Findaplace near cover,

* Lay the weapon down.

* Place anincendiary grenade on the receiver group over the bolt.

* Let thefeed cover rest on the grenade.

* Assoon asyou pull the pin, take cover.

DANGER
DESTRUCTION OF WEAPON

Before you use a grenade to destroy a weapon, find some
nearby cover.

As soon as you pull the pin, take cover.
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Chapter 3
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.

SECTION I. DESCRIPTION AND COMPONENTS

This section describes the M240B and its components and purposes. It also discusses its ammunition and blank
firing adapters, and the types of ammunition it fires.

DESCRIPTION AND DATA

3-1. The M240B is a general-purpose machine gun (Figure 3-1 and table 3-1). 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 is held to the rear. As the gun fires, the links separate and
gject from the side. Empty cases gject 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 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.
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Figure 3-1. M240B machine gun, bipod and tripod mounted.

AMMUNITION......ooiiiiei e 7.62-mm ball, tracer, armor-piercing, blank, dummy. Armor-
piercing round is not authorized for training.
Basic load (three-man crew).........c.cccceevvveenne 900 to 1,200 rounds.
Tracer burnout................ .... 900 meters
Length of the M240B 49 inches
Weight of the M240B ............ccooccvvieeeeeeiiine, 27.6 pounds
Weight of tripod-mount M122A1 ..................... 20 pounds
tripod with/flex-mount, complete
Maximum FANQE .......ccceeriirriiieeeeeiiiiiiees aeeenees 3,725 meters
Maximum effective range.............ccccceeeeeeninns 1,100 meters with tripod and T&E
Area:
M122A1 Tripod . 1,800 meters
M122A1 Bipod 800 meters
Point:
THPO. et 800 meters
BiPOQ....coiieiiiiieeiee e 600 meters
SUPPIESSION. ....eiiiiiiiieeiiiee e 1,800 meters
Maximum range of grazing fire ....................... 600 meters
over level or uniformly sloping terrain
Height of the M240B onthe..........ccccceeeeeneee 17.5 inches
tripod mount M122A1
Rates of fire:
Sustained.......coooeeeiiiiieicc 100 rounds per minute, 6- to 9-round bursts 4 to 5 seconds
apart, barrel change every 10 minutes.
RAPIA ..o 200 rounds per minute, 10- to 13-round bursts 2 to 3
seconds apart, barrel change every 2 minutes.
CYCHC e 650 to 950 rounds per minute in continuous bursts (barrel
change every minute).
Elevation, tripod controlled .............ccccccceeennee +247 mils
Elevation, tripod free.........ccccceeeeiiiciiiiieeeeeeis +300 mils
Depression, tripod controlled ..............cccce.... -200 mils
Traverse, controlled by T&E Mechanism........ 100 mils
Normal sector of fire (with tripod).................... 875 mils
Free gun ..o 6,400 mils

Table 3-1. General data for gun with the M122A1 tripod.
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COMPONENTS
3-2. The components of the M240B machine gun and their purposes are shown in table 3-2 and
Figure 3-2.

Component Purpose

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.

Heat shield assembly Protects the gunner’s hand from a hot barrel.

Buttstock and buffer Houses a buffer whose inner spring washers absorb recoil.
assembly; and buffer and

spade-grip assembly

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.

(not shown)
6. Cocking handle assembly Pulls moving parts rearward along a rail fixed to the right side of
the receiver.
Trigger housing assembly Controls fire.
Sling and snap hooks Simplifies carrying the weapon.
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 Feeds, strips, chambers, fires, extracts, and ejects cartridges

assembly 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.

(not shown)
15. Ejection port Guides ejecting cartridges out of the weapon.

Table 3-2. Components and purposes.
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* Tripod Assembly Not Shown

Figure 3-2. Major components of the M240B.

Sights

3-3. 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 (Figure 3-1). (Appendix B discusses the 10-meter bore
light and 25-meter target offsets.)

Safety Mechanism

3-4. 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" isvisible. 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 (Figure 3-1).

AMMUNITION

3-5. The M240B machine guns use several types of standard 7.62-mm ammunition. Figure 3-3 shows
the types and their characteristics. Soldiers may only use authorized ammunition manufactured to US and
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NATO specifications. Ammunition for the M240B is issued in a disintegrating, metallic, split-linked belt

(Figure 3-4).

Figure 3-3. Ammunition used in the M240B machine gun.

Figure 3-4. Ammunition shown in metallic belt.

CLASSIFICATION

3-6.

The M240B machine gun uses the following types of ammunition. See also table 3-3:

Cartridge, 7.62-mm Ball M80—for use against light materials and personnel, and for range
training.

Cartridge, 7.62-mm Armor-Piercing M61—for use against lightly armored targets.

Cartridge, 7.62-mm Tracer M62—for observation of fire, incendiary effects, signaling, and for
training. When the gunner fires tracer rounds, they mix with ball ammunition in aratio of four
ball rounds to one tracer round.

Cartridge, 7.62-mm Dummy M63—for use during mechanical training.

Cartridge, 7.62-mm Blank M82—for use during training when simulated live fire is desired.
The gunner should use a BFA to fire this ammunition.
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Ammunition Type Uses

M80 Ball Light materials and personnel.

Range training.
M61 Armor Piercing Lightly armored targets.

M62 Tracer--Mixed with ball ammunition Observation of fire.
in a ratio of four ball to one tracer

Incendiary effects.

Signaling.

Training.

M63 Dummy Mechanical training.

M82 Blank-- Used with a blank firing adapter Simulated live fire.

Table 3-3. Types of ammunition used with the M240B.

STORAGE

3-7. Store ammunition under cover. If in the open, keep it at least 6 inches above the ground and cover
it with two tarp layers. Ensure that the tarps protect the ammunition, but allow for ventilation. Dig trenches
to divert water away from the ammunition.

CARE, HANDLING, AND PRESERVATION

3-8. To avoid corrosion, especialy in damp climates, keep ammunition in its airtight containers until

ready for use.

*  Keep mud, dirt, and moisture away from ammunition. Before you load ammunition, wipe off
debris and moisture. Anytime you find light corrosion on ammunition, wipe it off at once.
However, never fire rounds with heavy corrosion, dents, or loose projectiles.

* Keep ail away from ammunition. Oil attracts dust and other abrasives. Dirty ammunition could
damage the operating parts of the weapon, that is, anywhere the ammunition goes.

e Protect ammunition from the direct rays of the sun. Excessive internal pressure caused by heat
can detonate the round prematurely.

PACKAGING

3-9. Each ammunition box contains two 7-pound, 100-round cartons of ammunition and a bandoleer to
carry the ammunition. You can link the ammunition in the bandoleers, attach them to the hanger assembly,
fire them from the container, or remove them for individual firing.

AMMUNITION ADAPTER

3-10. The ammunition adapter |ets the gunner use the 100-round carton and bandoleer (Figure 3-5).
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Figure 3-5. Ammunition adapter.

ATTACHING THE AMMUNITION ADAPTER

3-11.  The ammunition adapter fits on the left and under the feed tray of the receiver. Look at the left
side of the receiver, and you will see a slot and a button under the feed tray (Figure 3-5). To attach the
bandoleer holder to the base of the adapter, insert the tapered end (green plastic) of the holder into the
adapter. Open the cover assembly and raise the feed tray. Insert the curved lip of the adapter assembly into
the dlot in the rail (left of the receiver), below the feed tray. Depress the lever on the adapter assembly, and
push the assembly towards the receiver until it reaches the receiver. Release the lever. This alows the
adapter assembly to secure itself to the button on the receiver (Figure 3-5).

CARE OF THEAMMUNITION ADAPTER
3-12.  Over time, the moving parts in the adapter, including the plastic parts, will wear and break.

* Ingpect the adapter to determine whether it is clean, undamaged, for damaged parts, excessive
wear, and cleanliness when every the weapon is taken out of the arms room.

*  When feasible, test-fit the adapter.
» After using the adapter, inspect to ensureiit is still operational.

BLANK FIRINGATTACHMENT

3-13. The BFA adapts the M240B machine gun for ssimulating live fire with blank cartridges. It is used
during training where or when live firing isimpractical (Figure 3-6).
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Figure 3-6. Blank firing attachment.

DANGER
BLANK AMMUNITION--MINIMUM FIRING RANGE

Avoid firing blank ammunition at anyone within 20 feet of you.
Fragments of a closure wad or particles of unburned propellant
could cause them injury or death.

INSTALL THE BFA ON THE M 240B M ACHINE GUN

3-14. The BFA supports MILES force-on-force operations by simulating live-fire exercises. The BFA
fits any M240B barrel. The BFA tube fits inside the flash suppressor. The other portion of the BFA fits over
the outside, flush with the forward end of the flash suppressor, and flush against the gun muzzle. Secure
the BFA asfollows:

Attach the Attachment

3-15.  Unscrew the shaft (1, Figure 3-7) until it slides all the way to the rear. Install the chamber device
(2, Figure 3-7) over the flash suppressor (3, Figure 3-7). Slide the shaft (1) into the throat of the flash
suppressor. Engage the threads on the shaft into the body of the chamber device (2). Turn clockwise until
hand tight.

REMOVAL OF THE ATTACHMENT

3-16. Break any carbon sealed between the shaft (1, Figure 3-7) and the suppressor (2, Figure 3-7). To
do so, hold the barrel and rotate the chamber of the body (3, Figure3-7) about 180 degrees
counterclockwise. Unscrew the shaft (1) until the threads disengage. Remove the chamber device from the
Suppressor (2).

1

i

Figure 3-7. Attachment of the blank firing attachment.
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CARE OF THE M 240B WHILE USING THE BLANK ADAPTER

3-17. A buildup of carbon inside the weapon causes friction between moving parts. Carbon builds up
rapidly when firing blanks. Too much carbon causes stoppages. Therefore, during blank firing, you must
keep your weapon clean, especially the gas system and chamber. To get the best performance with
the BFA--

* Inspect the weapon for damaged parts, excessive wear, cleanliness, and proper lubrication
before firing.

*  When feasible, test fire the weapon with ball ammunition before you attach the BFA.
* Adjust the BFA to fit the weapon.
* Apply immediate action when stoppages occur.

* Clean the weapon including barrel assembly, gas cylinder, gas piston, gas port, chamber bore,
and BFA.

* Clean and lubricate the entire weapon after firing 400 blank rounds.

DANGER
BLANK AMMUNITION MINIMUM FIRING RANGE

Avoid firing blank ammunition at anyone within 20 feet of you.
Fragments of a closure wad or particles of unburned propellant
could cause them injury or death.

SECTION II. MAINTENANCE

Proper maintenance contributes to weapon effectiveness as well as unit readiness. Maintenance of the M240B
includes inspection; cleaning and lubrication; as well as maintenance before, during, and after firing, and in
CBRN conditions. This section discusses maintenance tasks, including clearing, general assembly and
disassembly, and function checks, in detail.

CLEARING PROCEDURES

3-18. The first step in maintenance of the M240B is to clear it (Figure3-8). This applies in all
situations, not just after firing. The gunner must always assume the M240B is loaded. To clear the M240B,
he must--

* Movethe safety to the fire“F” position.

* With hisright hand, (palm up) pull the cocking handle to the rear, ensuring that the bolt locks
to the rear (bipod mode).

* Return the cocking handle to its forward position.
* Placethe safety on“S.”

* Raise the cover assembly and conduct the four-point safety check for brass, links, or
ammunition.

— Check the feed pawl assembly under the cover.
— Check the feed tray.
— Lift the feed tray and inspect the chamber.
— Check the space between the face of the bolt and chamber as well as the space under the
bolt and operating rod assembly.
* 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 gection port cover.
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CAUTION
BOLT POSITION

Each time you pull the bolt to the rear, return the cocking handle
manually to the forward and locked position. Failure to do this could
result in damage to the weapon.

CHARGING HANDLE

Figure 3-8. Clearing procedures.
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Figure 3-8. Clearing procedures (continued).

GENERAL DISASSEMBLY

3-19. The gunner performs general disassembly by removing the eight major groups (Figure 3-9). The
unit armorer performs detailed disassembly. In fact, only ordnance personnel may disassemble the M240B
beyond the procedures explained in this manual. During general disassembly, the gunner first clears the
weapon, and then he ensures that the bolt is forward. He places each part on a clean, flat surface such as a
table or mat, idedly in the order in which he removes them. This simplifies assembly and helps prevent the
loss of parts.
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DANGER

Ensure that the bolt is in the forward position before

disassembly. If you retract the operating rod spring with the bolt
pulled to the rear, the spring guide can cause you to suffer death
or injury.

BARREL ASSEMBLY COVER ASSEMBLY

BUTTSTOCK AND
BUFFER ASSEMBLY

TRIGGER HOUSING g
ASSEMBLY—™}t

DRIVING
SPRING ROD
ASSEMBLY

BOLT AND OPERATING
ROD ASSEMBLY

Figure 3-9. Eight major assemblies.

REMOVAL OF THE BUTTSTOCK AND BUFFER ASSEMBLY

3-20.

Find the backplate latch under the buttstock where it joins the receiver. Slide the buttstock straight

upward, and remove it from the receiver (Figure 3-10).

3-12
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Figure 3-10. Removal of the buttstock.

REMOVAL OF THE DRIVE-SPRING ROD ASSEMBLY

3-21.  Push the drive-spring rod assembly forward and up to disengage its retaining stud from inside the
receiver (Figure 3-11). Pull rearward on the drive spring rod assembly, removing it from the receiver
(Figure 3-12).

Figure 3-11. Removal of drive-spring rod assembly.

21 July 2006 FM 3-22.68 3-13





Chapter 3

Figure 3-12. Drive-spring rod assembly.

WARNING

To avoid injury, keep your face away from the rear of the receiver.

Hold the rod assembly securely, because it is under tension.

Removal of the Bolt and Operating Rod Assembly

3-22.  Pull the cocking handle to the rear to start the rearward movement of the bolt and operating rod
assembly inside of the receiver. With the index finger, reach inside the top of the receiver and push
rearward on the face of the bolt until the bolt and operating rod assembly are exposed at the rear of the
receiver.

3-23.  Grasp the bolt and operating rod and remove them from the rear of the receiver. Return the
cocking handle to the forward position (Figure 3-13).

Note: To lower the sear and release the bolt, you might have to pull the trigger.

3-14
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Figure 3-13. Bolt assembly.

WARNING

Before pulling the cocking handle to the rear with the buttstock
off, remove the drive spring assembly.

Removal of the Trigger Housing Assembly

3-24.  Depress spring pin and remove. Y ou may need to use the back of the back plate of the buttstock to
tap on the spring pin, then remove pin with fingers. All pins go from right to left (Figure 3-14).

3-25. Rotate the rear of the trigger-housing group assembly down, disengage the holding notch at the
front of the assembly from its recess on the bottom of the receiver, and remove the assembly from the

receiver (Figure 3-15).
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Figure 3-14. Trigger spring pin.

Figure 3-15. Removal of trigger housing.
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Removal of the Cover Assembly
3-26.  Closethe cover.

3-27. Depress and remove the spring pin (A, Figure 3-16). If needed, use the back of the back plate of
the buttstock to tap on the spring pin. Then remove it with your fingers (B, Figure 3-16). (All pins go from
right to left.)

3-28.  Depressthe cover latches, then lift up and remove the cover assembly (C, Figure 3-16).
3-29. Removethefeed tray (D, Figure 3-16).

Figure 3-16. Removal of cover, feed tray, and spring pin.

Removal of the Barrel Assembly
3-30. Make sure that the barrel-carrying handle isto theright side (A).

3-31. Depress the barrel-locking latch located on the left side of the receiver where the barrel joins the
receiver and hold.
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3-32.  Grasp the barrel carrying handle and rotate the carrying handle to the upright position (without
pulling up on the barrel release) (B).
3-33.  Push forward and pull up, separating the barrel from the receiver (C) (Figure 3-17).

Figure 3-17. Removal of barrel.

Disassemblethe Barrel Assembly

3-34. Hold the barrel at the point where the gas system attachesto it (A).
3-35.  Grasp and rotate the gas collar clockwise until it releases from the gas plug (B).
3-36. Remove the collar from the gas plug.
3-37.  Slidethe gasregulator plug from front to rear, removing it from the gas hole bushing (C).
3-38. Remove heat shield (D).
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3-39.  Lift the rear of heat shield assembly off the barrel, and then pry one of the front metal tabs out of
hole on gas hole bushing.

3-40. Rotate the heat shield towards the other metal tab, and remove heat shield from the barrel
(Figure 3-18).

Figure 3-18. Gas regulator and collar.

INSPECTION

3-41. Inspection begins with the weapon disassembled into its eight major assemblies. Shiny surfaces do
not indicate unserviceability. The gunner inspects each area of the weapon and related equipment for the
conditions indicated. Any broken or missing parts should be repaired or replaced IAW TM 9-1005-313-10.
The gunner should perform PMCS every 90 days. If the gunner has not used the weapon for 90 days, he
should perform the PMCS in the operator’'s manual regardiess. If he sees rust on a weapon, he should
perform PMCS immediately. He inspects all of the components for broken or missing parts; al parts for
cracks, dents, burrs excessive wear, rust, or corrosion; and external surfaces for adeguate finish.

Barrel Assembly

3-42. Check the barrel for bulges, bends, burrs, obstructions and obstructions or pits in the
chamber or bore.
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3-43. Disassemble, inspect, and clean the gas collar and plug.
3-44.  Ensurethe flash suppressor is fastened securely. Inspect the front sight for damage or looseness.
3-45.  Inspect carrying handle assembly for bent, broken, or missing parts.

3-46. Ensurethat the heat shield is present and on the barrel assembly, that it is neither bent nor broken,
and that it has all of its parts.

Note: You might see some heat distortion or charring on the outer nonmetallic portion of the
heat shield. This is not cause for replacement. Never apply lubricants to composite or rubber
components.

Buttstock and Buffer Assembly
3-47.  Check for burrs and rough edges on mating grooves and flanges.

3-48. Check to ensure the back plate latch locks the buffer assembly securely to the receiver assembly
when installed.

3-49.  Ensure the buffer plug sticks out through the back plate and is flush or higher than the protrusion
below it.

3-50. Ensure nothing rattles when he shakes the buffer, and that he cannot rotate the plug by
finger pressure.

3-51.  Inspect the butt stock for cracks.
3-52.  Ensurethe back plate locks the butt stock securely to the receiver assembly when installed.

Drive-Spring Rod Assembly
3-53.  Check the spring for broken strands. Ensure the rod assembly is not bent.

BoLT AND OPERATING ROD ASSEMBLY

3-54.  Inspect the entire area of the bolt and operating rod assembly for missing parts, broken or cracked
areas, burrs, bends, or pits on the surface. Looking at the bolt, you can see if the firing pin is broken. The
extractor should not move. The operating rod piston should have a slight movement from left to right
(about 1/8-inch turn). When you pull the bolt and operating rod to the rear, the piston should move freely
without binding.

Note: If you find any damage on the bolt assembly, aways turn in both barrels with the
weapon.

Trigger Mechanism and Housing Assembly

3-55.  Inspect the tripping lever and sear for burrs on edges. Push the tripping lever back to raise the
sear, put the safety on “S,” and pull the trigger. The sear should not drop down far enough to lock in the
downward position. Place the safety on “F,” and pull the trigger. The sear should drop down and lock in
the downward position. Check the sear spring, ensuring the leg of the spring is behind the trigger pin and
not between the trigger and the pin. Check grip assembly for loose or missing grip screws. Check trigger
guard for bends or cracks. Check trigger spring pin for bends, and or broken or missing spring.
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Cover Assembly

3-56. Pivot the feed lever back and forth to ensure it operates smoothly without binding. Push in on the
cover latches to make sure the retaining clip is not weak or missing and that they do not bind in the
housing. Push down on the cartridge guides and feed pawls to make sure the springs are not weak or
missing. Inspect accessory mounting rail for nicks or burrs.

Feed Tray

3-57. Check for cracks, deformation, broken welds, or loose rivets.

Handguard

3-58.  Check handguard for cracks, broken or missing parts.

Receiver Assembly

3-59. Check that the rear sight assembly is securely mounted to the receiver and operates properly.
Check that the cocking handle operates the slide properly. Pull the cocking handle to the rear and alow it
to slowly return forward, making sure that the slide does not bind in the receiver. Check for damaged or
missing ejection port cover, spring, and pin. Lower and raise the bipod legs, ensuring they move freely
without binding. Check bipod legs for cracks, or twisted or incomplete assembly. Check the exterior
surface of the M240B for the exterior protective finish.

Machine Gun

3-60. Assemble the weapon. Be sure parts are installed correctly and are in good working condition.
When installing the barrel, move the barrel release slowly to the right and count the number of clicks.
Fewer than two and more than seven clicks indicate defective parts. Check both barrels. Check weapon
functioning with belted dummy ammunition by performing a function check. If weapon does not function
properly and the cause cannot be determined using troubling shooting procedures, notify direct-support
maintenance.

M122A1 M OUNT

3-61. Ensure that the traversing and elevating mechanism does not bind. The numbers on the scales and
dials must be legible.

* You should hear distinct clicks when you turn the handwheels. Calibrate the index lines with
the indicator-pointer.

* Ensure that the pintle fits snugly in the pintle bushing, and that the pintle lock holds the
pintle securely.

* Ensure that the sleeve latch functions properly, and that the traversing bar is tight when you
extend and latch the tripod legs.

CARRYING CASE

3-62.  Ensure that all maintenance tools and equipment are complete and serviceable. Ensure the case is
serviceable as well, but avoid washing it too often. Doing so could destroy the waterproofing and shrink
the case.

21 July 2006 FM 3-22.68 3-21





Chapter 3

CLEANING AND LUBRICATING PROCEDURESAND PREVENTIVE
MAINTENANCE

3-63.  The gunner should clean the M240B machine gun immediately after firing. At a minimum, he
should clean it after firing a basic load of 900 to 1,200 rounds. He disassembles the M240B into its major
groups for cleaning. He should clean all metal components and surfaces that have been exposed to powder
fouling using CLP on a bore-cleaning patch. He uses CLP on the bristles of the receiver brush to clean the
receiver. After he cleans and wipes dry the M240B, he rubs a thin coat of CLP on it with a cloth. This
lubricates and preserves the exposed metal parts during al normal temperature ranges.

CAUTION
CLEANER, LUBRICANT, PRESERVATIVE
Use CLP alone; it mixes poorly with other cleaners.

When cleaning the barrel, keep cleaning fluid out of the ulator,
because cleaning fluid will damage the regulator.

3-64. When cleaning the weapon, the gunner can use any of the previously mentioned cleaning and
lubricating agents. As soon as possible after firing the M240B, the gunner disassembles the weapon into its
eight major assemblies and cleans them as follows. Before the weapon is disassembled, ensure it is clear:

Clean the bore using CLP or RBC and a hore brush with a cleaning rod. Do not reverse
direction of the bore brush whileit isin the bore.

— Run the brush through the bore several times until most of the powder fouling and other
foreign matter has been removed.

— Swab out the bore several times using a cleaning rod and a swab wet with CLP.
— Swab out the bore several times using a cleaning rod and adry swab.

Clean the chamber using CLP and a chamber brush attached to a cleaning rod.

— Run the brush through the chamber several times until most of the powder fouling and
other foreign matter has been removed.

— Swab out the chamber several times using a cleaning rod and a swab wet with CLP.
— Swab out the chamber several times using a cleaning rod and a dry swab.

Clean the receiver using areceiver brush and CLP.

— Brush thereceiver until most of the powder fouling and other foreign matter is removed.

— Swab out the receiver several times using a cleaning rod section and a swab wet with CLP.
— Swab out the receiver several times using a cleaning rod section and a dry swab.

Clean the gas regulator plug with special tools (cleaning reamers and combination regulator
scraper). Remove all carbon dust. Do not use CLP on the collar, gas block, or body.

Clean each gas inlet hole of the gas regulator plug. Insert the small reamer into each hole and
twist back and forth to remove the carbon (apply hand pressure only) (Figure 3-19).

Clean the central hole of the gas plug by inserting the scraper tool down to the bottom of the
hole and twisting firmly (Figure 3-20).

Clean the two grooves by inserting the scraper tool into the grooves and applying pressure as
firmly as possible (Figure 3-20).

3-22
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Figure 3-19. Tools for cleaning the gas regulator plug inlet holes.

Figure 3-20. Procedure for cleaning the gas regulator plug grooves.

3-65. Clean the gas cylinder with the special tool scraper-extraction combination too

3-66. Clean the front interior of the gas cylinder by carefully inserting the combination tool, with the
handle upward. Be sure the tool is fully inserted and seated against the gas cylinder. Apply slight pressure
to the handles and turn clockwise to remove carbon (Figure 3-21).

3-67.  Clean gas cylinder bore with gas cylinder cleaning brush dampened with CLP.

3-68.  Brush the gas cylinder until you remove most of the powder fouling and other foreign matter.
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CAUTION
SCRAPER-EXTRACTOR TOOL

Before using the scraper-extractor combination tool to clean out the
gas cylinder, seat the tool fully against the fore-end of the cylinder.
Scraping the cylinder without placing the tool precisely can damage
the cylinder, causing gas leaks and stopping the weapon.

GAS CYLINDER COMBINATION TOOL

Figure 3-21. Tool for cleaning the gas cylinder.

3-69. Clean the bolt and operating rod with the scraper-extractor

3-70. Clean the piston head cavity by inserting the combination tool into the piston bottom of the
operating rod. Squeeze handles firmly and twist the tool to remove carbon (Figure 3-22).

* Insert the screwdriver end of the tool into the piston to remove carbon residue on the bottom.
* Clean the bolt and operating rod with rag and CLP.

Figure 3-22. Tool for cleaning the piston head cavity.

3-71.  Remember the following important points during cleaning:

* Avoid using gasoline, kerosene, benzene, shaving cream, high-pressure water, steam, or air for
cleaning.
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* Keep the gas hole bushing free of CLP or RBC. It must remain dry.

* During sustained fire, especially with blank ammunition, you must periodically strip and clean
the extractor assembly.

* Animproperly cleaned gas cylinder and gas regulator plug can stick together during firing.

* Lubricate the following parts with CLP as instructed:

— Drive-spring rod assembly.

— Boalt.

— Recelver inner walls.

— Cover assembly (springs, and feed pawls).

— Trigger housing (inside only). After you lubricate the weapon, cycle the components by
hand to spread the CLP. If you fire a weapon infrequently or store it for prolonged periods,
keep a light film of CLP on it. Apply it to the inside of the gas cylinder and to the gas
piston right after you clean or inspect the weapon. Do preventive maintenance every 90
days, unless your inspection reveals a need for more frequent servicing. Even when you
keep a weapon lubricated, you must still clean and inspect it for corrosion. Before you use
the weapon, clean the gas system and components, and ensure they are free of oil and
[ubricants. Clean all exposed surfaces of the M122A1 tripod, flex-mount assembly, and
complete pintle and T& E mechanism. Wipe them down with a clean rag. Loosen dirt in
stubborn areas (except the flex mount) with a steel or bore brush. Use a clean rag to wipe
them down. Finish by lubricating them with CLP.

* Inunusual conditions, clean and lubricate the M240B as follows:

— Below 0 degrees Fahrenheit—use lubricating oil, arctic weather (LAW). Qil lightly to
avoid freeze-up.

— Extreme heat—use light coat of CLP.

— Damp or salty air—use CLP. Clean and apply frequently.

— Sandy or dusty areas—use CLP. Clean and apply frequently, and wipe with a clean rag
after each application to remove excess.

GENERAL ASSEMBLY

3-72.  After cleaning, lubricating, and inspecting the weapon, the gunner assembles it and performs a
function check.

Replacement of the Barrel Assembly

3-73.  Insert the gas-regulator plug into the gas hole bushing so that it is on the number 1 setting. At this
setting, the number 1 on the regulator faces the barrel. Place the gas collar over the front end of the gas
regulator plug. Push the collar against the spring and rotate the collar counterclockwise until it stops. Insert
one of the metal tabs of the heat shield into the hole on the side of the gas hole bushing. Rotate the bushing
so that the other tab locks into place as well. Push down on the heat shield so that it snaps onto the barrel.
With the gas regulator downward and the carrying handle in the vertical position, place the barrel on the
barrel support (located on the gas cylinder). Keeping the gun upright, pull the barrel to the rear, guiding the
gas regulator into the gas cylinder. Pull the barrel fully into the receiver. Rotate the carrying handle
completely to the right, counting the number of clicks. If the number is between 2 to 7, the headspace is set
correctly. If the number falls outside 2 to 7, turn in the weapon to the unit armor. Before you do this,
ensure that the threads on the barrel are located on top and bottom. On the inside of the receiver, however,
they should be on the left and right (Figure 3-23).
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Figure 3-23. Replacement of the barrel assembly.

Replacement of the Cover Assembly and Feed Tray

3-74.  Position the feed tray on the receiver to align the feed tray guides with the receiver brackets. Place
the cover assembly onto the receiver, aligning its mounting holes with the mounting brackets on the
receiver, and then close the cover assembly. Then, insert the spring pin into the holes to affix the cover and
feed tray to the receiver (insert the spring of the spring pin into the hole than push in from right to left).

Replacement of the Trigger Housing Assembly

3-75.  Insert the holding notch on the front of the trigger housing into the forward recess on the bottom
of the receiver. Rotate the rear of the trigger housing upwards and align the holes of the trigger housing
with the mounting bracket on the receiver. Hold the trigger housing assembly and insert the spring pin into
the hole, securing the assembly to the receiver. Insert the spring of the spring pin into the hole than push in
fromright to left (Figure 3-24).
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Figure 3-24. Replacement of the trigger housing assembly.

Replacement of the Bolt and Operating Rod Assembly

3-76.  Ensure that the bolt and operating rod are fully extended (unlocked position). Insert the bolt and
operating rod into the rear of the receiver (bolt upward, operating rod beneath bolt) ensuring the bolt is on
top of the rails located on the left and right inner walls of the receiver. Push the entire bolt and operating
rod assembly into the receiver as far forward as possible. Pull the trigger to alow the sear to drop and the
group to dlide all the way into the receiver (Figure 3-25).
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Figure 3-25. Replacement of the bolt and operating rod assembly.

Replacement of the Drive-Spring Rod Assembly

3-77. Insert the drive-spring rod assembly into the receiver, diding it all the way forward against the
recess in the rear of the operating rod. Push in and lower the drive-spring rod assembly to engage the
retaining stud into the hole located on the bottom of the receiver (Figure 3-26).

BUTTSTOCK

\\\\\\\\\\\\\\\\\\\\\\\'!l-}

DRIVING SPRING

RECEIVER

Figure 3-26. Replacement of the drive-spring rod assembly.

Replacement of the Butt stock and Buffer Assembly

3-78.  Position the bottom recess grooves of the butt stock onto the top of the receiver recess grooves.
Slide the butt stock down until it locks in place on the receiver. Ensure the butt stock is secure.
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Replacement of the Handguard

3-79. Line the handguard on the bottom of the gas cylinder and push upwards. The handguard snaps
in place.

FUNCTION CHECK

3-80. The gunner must perform a function check to ensure that the M240B is correctly assembled by
performing the following stepsin order:

* Placethe safety on “F.”

* Pull the cocking handle to the rear, locking the bolt to the rear of the receiver.
* Return the cocking handle to the forward position.

* Placethe safety on“S’ and close the cover.

* Pull thetrigger. (Bolt should not go forward).

* Placethe safety on “F.”

* Pull the cocking handle to the rear, pull the trigger, and ride the bolt forward.
* Close the gection port cover.

MAINTENANCE PROCEDURES

3-81. Maintenance of the M240B requires the gunner to take certain actions before, during, and
after firing.

» Beforefiring—
Wipe the bore dry.
I nspect the weapon as outlined in operator’'s TM.
I nspect the spare barrel.
L ubricate the weapon.
e During firing—
— Change the barrels. Changing the barrel prolongs the life of both barrels.
— Periodically inspect the weapon to ensure that it is properly lubricated.
—  When malfunctions or stoppages occur, follow the proceduresin Section IV.
* After firing—
— Clear and clean the weapon immediately.

— Every 90 days during inactivity, clean and lubricate the weapon unless inspection reveals
more frequent servicing is necessary (TM 9-1005-313-10).

MAINTENANCE IN CHEMICAL, BIOLOGICAL, RADIOLOGICAL,
OR NUCLEAR CONDITIONS

3-82. If the M240B is contaminated by chemical, biological, or radiological (nuclear) agents, the gunner
takes appropriate action to reduce exposure and minimize penetration.

CHEMICAL

3-83.  Use towelettes from the M258A1 kit to wipe off the weapon. If these are unavailable, wash the
weapon with soap and water.
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BIOLOGICAL
3-84. Usetowelettes or soap and water as previously described.

RADIOLOGICAL OR NUCLEAR

3-85.  Wipe the weapon with warm soapy water if it isavailable. If not, use towelettes or rags. (For more
details, see FM 3-5.)

SECTION Ill. OPERATION AND FUNCTION

This section discusses the operation of the M240B machine gun. This includes loading, unloading, cycle of
functioning, adjustment of the sights, and use of both the bipod and tripod.

OPERATION

3-86. The gunner loads the M240B machine gun from the closed bolt position. He fires, unloads, and
clears it from the open bolt position. Before he can pull the bolt to the rear, he must first place the safety on
“F.” Before he can fire belted ammunition, he must first link it with the double link at the open end of the
bandoleer. He must ensure that it is free of dirt and corrosion. The M240B machine gun usually works best
when fired from a tripod, which makes the most of this gun’s continuous, accurate fire and control
manipulation. However, if needed, the gunner may use the bipod mount.

L OADING PROCEDURES

3-87.  The gunner makes sure the weapon is clear. He places the safety on “F.” With his palm facing up,
he pulls the cocking handle to the rear. This puts the bolt assembly in the rear position. While the sear
holds the bolt to the rear, the gunner manually returns the cocking handle to the forward position and
places the safety on “S.” He raises the cover assembly and ensures the feed tray, receiver assembly, and
chamber are clear. He lowers the feed tray, places the safety on “F,” and pulls the cocking handle to the
rear. While maintaining rearward pressure on the cocking handle, he pulls the trigger and eases the bolt
assembly forward. He places the first round of the belt in the feed tray groove with the double link leading,
and with the open side of links face down. While closing the cover assembly, he holds the belt about six
rounds from the loading end. Ensure that the round remains in the feed tray groove, and close the cover
assembly (Figure 3-27).
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Figure 3-27. Loading procedures.

UNLOADING PROCEDURES

3-88. The gunner unloads the M240B by pulling and locking the bolt to the rear position, if it is not
already there. He manually returns the cocking handle to its forward position. He places the safety on “S.”
He raises the cover assembly and removes any ammunition or links from the feed tray. He performs the
four-point safety check (Section [11).

CYCLE OF FUNCTIONING

3-89. 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:
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Feeding

3-90. 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 afired 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.

CHAMBERING

3-91. 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 g ector depresses.

LOCKING

3-92.  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 physicaly interlock. This way, the barrel can be removed
when the bolt is forward.

FIRING

3-93.  Asthe 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 gector 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.

UNLOCKING

3-94.  When the gunner fires around, 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.

EXTRACTING

3-95.  When the breech is fully unlocked and the bolt assembly starts its rearward movement, the
extractor withdraws the empty case from the chamber.
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EJECTING

3-96. 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-gjection port. The empty belt links are forced out the link gjection port as the rearward movement
of the bolt causes the next round to be positioned in the tray groove.

COCKING

3-97. 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.

SIGHTS

3-98. This paragraph provides information on how to make corrections if the initial setting is not
accurate. At a 10-meter target, each paster is 1 cm. Therefore, ten clicks on the adjusting screw (windage)
of the front sight assembly in either direction moves the strike of the round Ieft or right 1 cm. One complete
turn on the front sight blade moves the strike of the round up or down 1 centimeter. (Appendix B discusses
the 10-meter bore light and 25-meter target offsets.)

ELEVATION CORRECTION

3-99. 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 arange 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 must be rotated 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 (Table 3-4).

WINDAGE CORRECTION

3-100. 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 on the left 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. Asyou 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. Y ou 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
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move the sight assembly laterally. If you feel no play, the windage adjustment is completed. If evident,
carefully check both screws for looseness (Table 3-5).

10-METER ZEROING (MECHANICAL ZERO)

3-101. 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)

3-102. 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)

3-103. 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.

One Full Turn Moves Strike Up Or Down...

At This Range Centimeters  or Inches
100 meters 10.8 4.25
200 meters 21.6 8.50
300 meters 32.4 12.75
400 meters 43.2 17.00
500 meters 54.0 21.25
600 meters 64.8 25.50
700 meters 75.6 29.75
800 meters 86.4 34.00
900 meters 97.2 38.25

Table 3-4. Elevation correction chart.
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One Full Turn Moves Strike Up Or Down...
At This Range Centimeters  or Inches

100 meters 8.0 3.15

200 meters 16.0 6.30

300 meters 24.0 9.45

400 meters 32.0 12.60
500 meters 40.0 15.75
600 meters 48.0 18.90
700 meters 56.0 22.00
800 meters 64.0 25.20
900 meters 72.0 28.35

Table 3-5. Windage correction chart.

M122A1 TRIPOD

3-104. The M122A1 tripod provides a stable mount for the M240B, and it permits accuracy and control.
Thistripod is recommended for marksmanship training and defensive employment. The M122A1 tripod
consists of the tripod, and flex-mount with T& E mechanism. When available, the gunner can use the M192
lightweight ground mount (tripod; Appendix C.) (Appendix A provides more detailed information
about employment.)

MOUNTING THE M 240B ON THE TRIPOD

3-105. The tripod assembly provides a stable and relatively lightweight base that is far superior to the
bipod. The tripod may be extended and collapsed without difficulty. It consists of a tripod head, one front
leg and two rear legs, and traversing bar. The traversing bar connects the two rear legs. It is hinged on one
side, and has a sleeve and sleeve latch on the other that allows the tripod to collapse to a closed position for
carrying or storage, or to lock in an open, extended position for use. The traversing bar also supports the
T&E mechanism. The increments are numbered every 100 mils to 425 mils right of center. On the bar,
there is a scale that measures direction in mils. It is graduated in 5-mil increments and numbered every 100
mils to 450 mils left of the center.

e The T&E mechanism provides controlled manipulation and the ability to engage
predetermined targets.

— The traversing portion of the mechanism consists of the traversing handwheel and
traversing slide-lock-lever. As the traversing handwheel is turned, the muzzle of the
weapon turns to the left or right depending on the direction it is turned. Each click of the
traversing handwhee! indicates a 1-mil change in direction of the muzzle: one click equals
1 mil. Thereisatota of 100-milstraverse (50 mils right and 50 mils left of center).

— The elevating portion of the mechanism consists of the elevating handwheel. The elevating
handwheel has a mil-click device built into it (1 click equals 1 mil). Engraved into the
handwheel is a scale divided into 5-mil divisions and 1-mil subdivisions for a total of 50-
mil increments. There are 200 mils above and 200 mils below the zero mark for a total of
400 mils in elevation change. Elevation readings are taken in two parts. Take the major
reading from the elevation screw plate and the minor reading from the handwheel. When
you record them, record these two readings separately.
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— The traversing slide-lock-lever alows rapid lateral adjustments along the traversing bar.
Direction readings are taken from the scale on the traversing bar, using the left side of the
traversing slide as an index. The direction of the reading comes from the position of the
muzzle, not the position of the slide.

The flex-mount consists of the mount itself and the traversing and elevating mechanism. It
joins the weapon and the T& E mechanism to the tripod. The flex-mount enhances the stability
of the tripod platform and dampens the recoil of the weapon.

To setup the tripod, the gunner unfolds the front leg and spreads the rear legs until the leg lock
engages (Figure 3-28).

REAR
LEGS

: TRIPOD
(@) ) 7 HEAD

FRONT /

LEG

TRAVERSING

SLEEVE LATCH

SLEEVE

Figure 3-28. M122A1 tripod extended.

Prepare the T& E mechanism for mounting. Center the elevating and traversing handwheel. To
do this, rotate the elevation handwheel until about 1 1/2 inches (two fingers) are visible on the
upper elevating screw; rotating the traversing slide until approximately two fingers are visible
on the lower elevating screw. The gunner rotates the traversing handwheel towards his body as
far asit will go, then turns it away two complete revolutions. Check the traversing handwheel
scale to ensure the “0” on the scale is aligned with the “0” index line before and after the two
revolutions. The T&E should be centered now (Figure 3-29).

Mount the T& E mechanism, pintle assembly, and fork assembly to the M122A1 tripod. With
the T&E roughly centered, place the pintle assembly (1, Figure 3-29) into the sleeve bushing
on the tripod leg assembly (2, Figure 3-29). Release the pintle lock (3, Figure 3-29) on the
tripod leg assembly to secure the pintle assembly to the tripod.

Note:

The deflector on the fork assembly should deflect to the right.

Align the holes in the fork assembly (4, Figure3-29) with the holes in the T&E (5,
Figure 3-29). Insert the pin (6, Figure 3-29) through the fork assembly and the T&E and
secure with "C" clamps (7, Figure 3-29).

Mount the weapon on the M122A1 tripod assembly (Figure 3-29). Tilt the muzzle down
dlightly and insert the weapon's front receiver bushing (1, Figure 3-29) into the dlots in the
pintle assembly (2, Figure 3-29). Insert the quick-release pin (3, Figure 3-29) through the
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pintle (2, Figure 3-29) and front receiver bushing (1, Figure 3-29). Place the T&E assembly
(5, Figure 3-29, with fork assembly attached) onto the traverse bar (8, Figure 3-29) of the
tripod leg assembly (2, Figure 3-29). Lock the T& E mechanism into place by turning the lock
lever (9, Figure3-29) clockwise. Lower the rear of the weapon into the fork assembly
(4, Figure 3-29). Align the mounting holes (5, Figure 3-29) in the trigger housing with the hole
in the fork assembly (4, Figure 3-29). Insert the spring pin (6, Figure 3-29) through the holes
in the trigger assembly and fork but make sure the weapon is securely attached.

DISMOUNTING THE M 240B FRoOM THE M 122A1 TRIPOD

3-106. The gunner dismounts the M240B from the M122A1 tripod by first removing the spring pin from
the fork assembly, and then he disengages the quick-release pin from the pintle and the front receiver
bushing. Now, he raises the weapon up and off the tripod assembly.

BIPOD OPERATION

3-107. The bipod assembly is used to fire from the prone position. The buttstock in conjunction with the
gunner's nonfiring hand provides support for the weapon when firing in the bipod mode. The gas cylinder
holds the bipod in place.

To lower the bipod legs, the gunner depresses the bipod-retaining latch, while holding the
bipod legs together to disengage from slots in the receiver. Then rotate the bipod legs down
and release them so they lock in the vertical position. The bipod legs of the M240B do not
extend (Figure 3-30).

To return the bipod to the locked upright position, the gunner holds the bipod legs together to
disengage them from the locked vertical position. Then he rotates the bipod legs rearward,
depressing the bipod-retaining latch, and engage the bipod leg hooks into the slots of the
receiver. The bipod-retaining latch will return to its original position, locking the bipod legs
into position.
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Figure 3-29. Mounting of the M240B on the M122A1.

Figure 3-30. Lowering of the bipod.
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VEHICULAR MOUNT

3-108. The M7 HMMWV pedestal and platform mount (Figure 3-31) replaces the M4 and M6 mounts. It
gives the gunner more control while firing. It mounts easily on the M998, M1038, and M1097 HMMWVs.
It is used with three weapons: the M240B machine gun, the MK 19 grenade machine gun, and the M249
SAW in the machine gunrole.

Figure 3-31. M7 HMMWYV pedestal and platform mount.

COMPONENTS
3-109. The M7 HMMWYV pedestal and platform mount consists of--

* The pedestal and column assembly (NSN 1005-01-518-9037),
*  The ammunition adapter (NSN 1005-01-431-8324),
* A deflector kit (NSN 1005-01-468-0552),

* The platform mount, floor plate assembly, securing pins, and depression stop (NSN 1005-01-
413-4098).

M OUNTING PROCEDURES
3-110. To mount the weapon on the M7 pedestal, the gunner--

* Places the weapon's bipod legs down in the locked position.

* Pulls out and holds the spring pin on the cam follower.

* Slidesthe cam follower under the forward rail assembly.

* Aligns the forward mounting holes of the weapon with the cam follower.

* Releases the spring pin to lock the weapon to the mount.

* Positions the weapon with the cam follower attached over the pintle.

* Alignsthe rear mounting holes of the cam follower and weapon with the pintle.
* Insertsthe quick release pin.
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DISMOUNTING PROCEDURES
3-111. To dismount the weapon, the gunner--

* Takesout the quick release pin.

* Grasps the carrying handle with one hand.
* Raisesthe rear of the weapon dightly.

* Liftsthe weapon from the mount.

TRIPOD OPERATION

3-112. The M122A1 tripod provides a stable mount for the M240B, and it permits a high degree of
accuracy and control. The gunner unfolds the front leg and positions it toward the target and spreads the
rear legs until the leg lock engages. When available, the gunner can use the M192 lightweight ground
mount (tripod; Appendix C.) (Appendix A provides more detailed information about employment.)

SECTION IV. PERFORMANCE PROBLEMS AND DESTRUCTION

This section identifies some of the problems that cause the weapon to perform improperly. It also explains how
to identify unserviceable parts, and how to destroy the M 240B when authorized to do so.

MALFUNCTIONS

3-113. 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. Table 3-6 shows malfunctions, their probable
causes, and the corrective actions.

Malfunctions Probable Causes Corrective Actions

Sluggish operation on Carbon build-up. Clean gas regulator.

gas regulator.

Uncontrolled fire Broken or stuck trigger. Replace trigger.

(runaway gun). Stuck sear. Replace sear.
Broken or damaged sear spring Replace sear spring.

Table 3-6. Malfunctions.

UNCONTROLLED FIRE (RUNAWAY GUN)

3-114. Uncontrolled fire (the weapon continues to fire after the gunner releases the trigger). This is
usualy 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:

* The gunner holds the weapon on target and fires the remaining ammunition.
* The assistant gunner stops the weapon from firing by breaking the belt of ammunition.

* The gunner as alast resort pulls the cocking handle to the rear thus, locking the bolt to the rear
of the receiver.
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SLUGGISH OPERATION

3-115. 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

3-116. 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. Table 3-7
shows types of interruptions or stoppages, their probable causes, and the corrective actions.
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Stoppage

Probable Cause

Corrective Action

Failure to feed.

Insufficient gas pressure

Improper lubrication

Defective links or ammunition

Ammunition belt installed wrong

Damaged or weak feed pawls
and springs or feed lever.

Obstruction in receiver

Damaged or weak feed pawls

Defective links or ammunition

Ammunition belt installed wrong

Clean gas port, inserts, and gas plug.

Failure to Ruptured cartridge case Remove IAW TM 9-1005-313-10.
chamber. Damaged drive-spring rod Replace drive-spring rod assembly.
assembly.
Damaged gas plug or collar Replace gas plug/collar.
(cracks or burrs).
Built-up carbon on gas plug or Remove carbon and clean IAW TM 9-1005-
collar, gas cylinder, or piston; 313-10.
or dirty chamber.
Failure to Broken extractor or spring Replace.
extract. 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, inserts, 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 to recoil.

NA

Clean gas port and operating rod tube.
Lubricate as required. Replace operating rod
spring. See runaway gun (Malfunctions).

Table 3-7. Stoppages.
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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--

1. Keep the cover closed, get the weapon off your shoulder, and
point it downrange.

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

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

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

e Training situations: 15 minutes.

« Tactical situations: 5 seconds.

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

3-117. 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

* A misfireisthefailure of a chambered round to fire. Such failure can be due to an ammunition
defect or faulty firing mechanism.

* 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
failureto fire.

* An effective memory aid is POPP, which stands for pull, observe, push, and press:

Pull and lock the cocking handle to the rear while you

Observe the gjection 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
gjected. If acartridge case, belt link, or round ejects

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

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

3-118. Remedia 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.

CoLDb WEAPON PROCEDURES
3-119. When a stoppage occurs with a cold weapon and immediate action has failed, the gunner must--

* Pull the cocking handle to the rear, locking the bolt. Return the cocking handle and place the
safety to SAFE.

* Place the weapon on the ground or away from his face and open the cover, perform the four-
point safety check. Reload and continue to fire.

* |f the weapon failsto fire, clear the weapon and inspect it and the ammunition.

HoT WEAPON PROCEDURES

3-120. 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.

JAMMED COCKING HANDLE

3-121. 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--

* Try againto pull the cocking handle by hand.

WARNING

Avoid forcing the cocking handle to the rear, because this could
seriously damage the weapon.

» 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.

» 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.)

* Removes the round or fired cartridge. Uses cleaning rod or ruptured cartridge extractor if
necessary.

3-122. In atraining situation, after completing the remedia action procedures, do not fire the gun until an
ordnance specialist has inspected it.

3-123. In acombat 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.

STUCK BARREL

3-124. 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
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combat, clean it as soon as possible. If they cannot properly clean the weapon in these situations, then the
gun crew must--

Pull the cocking handle to the rear, locking the bolt. Return the cocking handle and place the
safety on“S.”

Place the weapon on the ground or away from his face and open the cover, and then perform
the four-point safety check.

(Gunner only) ensure that the barrel is still locked to the receiver with the carrying handle to
the right.

(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.

With the gas regulator collar removed, remove the barrel (Section I1).

(Assistant gunner only) After removing the barrel, remove the gas regulator collar and gas
regulator plug from the spare barrel.

Insert the barrel into the socket of the receiver. Ensure that the gas regulator plug is going into
the gas hole bushing.

(Assistant gunner only) Once the barrel is secured to the receiver, secure the gas regulator
collar on the gas regulator plug.

(Gunner only) After ensuring the barrel is secured to the receiver (2 to 7 clicks) and the collar
is secure, reload and continue firing.

DESTRUCTION PROCEDURES

3-125. Destruction of any military weapon is only authorized as a last resort, to prevent enemy capture or
use. This paragraph discusses the field-expedient means of this destruction; it does not replace published
policies. In combat situations, the commander has the authority to destroy weapons, but he must report this
destruction through channels.

Disassemble the weapon as completely as time permits. Use the barrel or tripod mount to
destroy the bolt and operating rod assembly, barrels, rear and front sights, and mounts.

Bury the disassembled weapon or dump the parts into a stream, a sump, or alatrine.

Burn the weapon by placing an incendiary grenade on the receiver group over the bolt (with
the cover resting on the grenade) and detonating the grenade.

Smash the traversing and elevating mechanism and pintle assembly. Bend the tripod legs.

21 July 2006

FM 3-22.68 3-45





This page intentionally left blank.





		Chapter 3. M240B Machine Gun

		SECTION I. DESCRIPTION AND COMPONENTS

		DESCRIPTION AND DATA

		COMPONENTS

		AMMUNITION

		AMMUNITION ADAPTER

		BLANK FIRING ATTACHMENT



		SECTION II. MAINTENANCE

		CLEARING PROCEDURES

		GENERAL DISASSEMBLY

		INSPECTION

		CLEANING AND LUBRICATING PROCEDURES AND PREVENTIVEMAINTENANCE

		GENERAL ASSEMBLY

		FUNCTION CHECK

		MAINTENANCE PROCEDURES

		MAINTENANCE IN CHEMICAL, BIOLOGICAL, RADIOLOGICAL,OR NUCLEAR CONDITIONS



		SECTION III. OPERATION AND FUNCTION

		OPERATION

		LOADING PROCEDURES

		UNLOADING PROCEDURES

		CYCLE OF FUNCTIONING

		Feeding

		CHAMBERING

		LOCKING

		FIRING

		UNLOCKING

		EXTRACTING

		EJECTING

		COCKING



		SIGHTS

		10-METER ZEROING (MECHANICAL ZERO)

		M122A1 TRIPOD

		BIPOD OPERATION

		VEHICULAR MOUNT

		TRIPOD OPERATION



		SECTION IV. PERFORMANCE PROBLEMS AND DESTRUCTION

		MALFUNCTIONS

		STOPPAGES

		DANGER HOT WEAPON

		IMMEDIATE ACTION

		REMEDIAL ACTION

		STUCK BARREL

		DESTRUCTION PROCEDURES









