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PREFACE

Thismanual provides Bradley-equipped units—
« M2/M3 Bradley gunnery theory, methods, and techniques.

* A description of system features and capabilities.

* A program to train and evaluate individual, crew, section,
and platoon proficiency in Bradley gunnery.

Features of the Bradley system that do not affect gunnery doctrine and techniques
arein the applicable operator’ s manuals. Because technical manuals (TMs)
have priority updates, in all instances where the procedures in this manual
conflict with TM procedures, the TM will be followed. All referencesto
ARTEP 7-8-MTP snould be replaced with ARTEP 7-7J-M TP when published.

All references to division commands and division master gunners include
enhanced or separate brigade commands and brigade master gunners.

This manual consists of two parts: Part One is the Crew Member’s Handbook

containing specific information for the crew member; Part Two isthe Training

Manager’s Handbook containing the information training managers and master

gunners need to develop BFV training. This manual includes cavalry and air
efense artillery BFV gunnery information specific to their missions.

This manual should receive widest dissemination. It should be used by
commanders, staff, master gunners, and leaders at all levelsto develop gunnery
programs to sustain combat readiness.

The proponent of this publication is United States Amy Infantry School.
Submit changes for improving this publication on DA Form 2028
(Recommended Changes to Publications and Blank Forms) and forward to
Commandant, United States Army Infantry School, ATTN: ATSH-IN-S3, Fort
Benning, Georgia 31905-5594.

Unless this publication states otherwise, masculine nouns and pronouns do not
refer exclusively to men.

Vii
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Part One
Crew Member’'s Handbook

CHAPTER 1

SYSTEM CHARACTERISTICS
AND CAPABILITIES

The Bradley fighting vehicle provides the infantry, cavalry,
and air defense with firepower, armor protection, and
battlefield aﬂmty and yet the infantry retains its traditional
ability of fighting on foot. To effectively employ the Bradleﬁ,
soldiers must know the characteristics and capabilities of the
vehicle and its weapons systems. As the Bradley is upgraded
and improved and as Army doctrine changes, soldiers must
know how to capitalize on the Bradley's capabilities.

Section |

VEHICLE CHARACTERISTICS

The Bradley fighting vehicle consists of two models—the M2
infantry fighting vehicle and the M3 cavalry fighting vehicle. (ADA
units have the M3.) Each model has three variants—the M2/M3,
M2A2/M3A2, and M2A20DS/M3A20DS (Operation Desert
Storm). These variants represent improvements in the vehicle's
systems and capabilities , page 1-3).

1-1. BRADLEY M2/M3 AND M2A2/IM3A2

TheM2/M3isthe origina vehicle fielded in 1983. Since then, Bradleys have
been upgraded to A1, then A2 variants. (In 1992, al A1 Bradleys began being
remanufactured to A2s.) The A2 improvements consist of—

« 600-horsepower powertrain.
* 30-mm protection.

* Span liners.

« Equipped for armor tile.

11
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1-2. BRADLEY M2A20DS/M3A20DS
The latest upgrade is the M2A20DSM3A20DS. These improvements are a
result of lessons learned from Operation Desert Storm.

a. Bradley Eye-Safe Laser Range Finder. Thisrange finder enables
the crew to determine target r%réq_es from 200 to 9,990 meters within plus or
minus 10 meters. It is integrated into the vehicle's integrated sight unit, and
it applies automatic superelevation to the weapon system.

b. Precision Lightweight Global Positioning System Receiver/Digital
Compass System. The PLGR gives the crew three-dimensional positioning
(longitude/latitude, grid location, and elevation). Working with the DCS, the
PLGR indicates hull and turret azimuth, direction, distance to way points, and
w%/ dp(_)l nts with “ steer-to” indication, all shown on independent commander
and driver displays.

c. Battlefield Combat Identification System. The BCIS givesthe crew
ameans of interrogating suspected vehicles to determine whether they are
friendly or unknown. A series of visual and audible signals symbolizes friend,
unknown, or friend-in-sector. The BCISinterrogator sends amillimeter wave
signal to a suspected target. If the target has a BCIS transponder, the
transponder will return asignal.

d. Missile Countermeasure Device. The MCD enables Bradleys to
deter thermal-guided antitank missiles, thus improving crew survivability.

e. Improved Vehicle Retowage. Restowage consists of bench seats,
mounted water ration heater, electric engine access door lift, outside stowage for
Personal gear, and three 25-mm ammunition boxes that contain 50 rounds each of
inked ammunition (These boxes of linkedammunition are called hot boxes))

. Driver'sAll-Weather Viewer. The DAW provides the driver with
improved day and night visibility in all weather and limited visibility
conditions. In addition, its 40-degree field of view and its range alow the
driver to detect potential targets at more than 1,200 meters.

12
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CHARACTERISTIC M2 M3 M2A2/0DS M3A2/0DS

Weight (cbt-Ibs): 50,259 48,945 63,982/66,401 64,204
Ground Pressure (psi: 7.7 7.7 95 95
Fuel Capacity (gal): 175 175 175 175
Cruising Range {mi/km}: 300/483 300/483 265/441 265/441
Engina {cummins): VTA-803T VTA-S03T VTA-8G3T VTA-503T
Gross Horsepower {HP): 500 500 600 600
Gross hp-to-wt {tons): 20.62 20.62 18.9 18.9
Transmission (GE HMPT-): 500 500 500-3EC 500-3EC
Speed [mplvkph) Land: 41/66 41/66 38/61 38/61
Speed {mphvkph) Water: 45/7 4577 5/8 5/8
Slope Climb: 50% 60% 60% 80%
Side Slope: 40% 40% 40% 40%
Trench Crossing: g4 84" ge 8q"
Vertical Wall Climb (inch): 36 36 36 36
Personnel Capacity {Mounted): 3-Man 3-Man 3-Man 3-Man
Personnel Capacity {Dismounted): 6-Man 2-Man &-Man/7-Man 2-Man
Firing Ports: 6 0 2 0
TOW Missile Variant: *All *All All All
TOW Missile Ready: 2 2 2 2
TOW Missile Stowed: 5 10 5 10
25.mim AmmunitionReady: 300 300 300 300
25-mm AmmunitionStowed: 600 1200 600 1200
M240C Coax Ammunition Ready: 800 800 800 800
M240C Coax Ammunition Stowed: | 1400 3600 1400 3400
M60 7.62 Ammunition Stowed: 2200 3200 2200 3400
MZ231 FPW 5,586 Ammunition 4200 1] 2520 0
Stowed:
M16 5.56 Ammunition 2520 1680 2520 1680
Stowed:

* Firing the TOW 2, TOW 2A, and TOW 2B missiles from the basic TOW launcher is possible; however

the missile will have a reduced probability of & hit.

Table 1-1. Bradley fighting vehicle data.

Section ||
WEAPONS SYSTEMS CAPABILITIES

The BFV has several weapons systems. 25-mm automatic gun,
7.62-mm coaxia machine gun, TOW missile launcher, 5.56-mm
firing port weapons (infantry vehicle only), and smoke grenade
launchers. Each weapon has a specific capability for various types

1-3
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of missions. Crews must be technical experts on each wegpon system

and its capabilities.
1-3. M242 25-MM AUTOMATIC GUN
The Bradley’s main armament is the M242, 25-mm, fully automatic,
externally powered gun (Fi %ure 1-1). It is used to destroy lightly armored
vehicles and aerial targets (helicopters and slow-flying aircraft). It isalso
used to suppress enemy positions (such as troops in the open, in dug-in
positions, and in built-up areas?.

a. The dual-feed system ot the 25-mm uses two separate feed sprockets
and a system of clutches so that either of the two sprockets can be engaged to
feed aselected cartridge (AP or HE). The dual-feed system maintains positive
round contral through both sprocket handling and extractor groove
engagement (Figure 1-2). This dual-feed system allows gunnersto sdlect AP
or HE ammunitionfrom two separate storage boxes—a 230-round box or
70-round box. Each box can hold either AP or HE ammunition. The 25-mm
is externally powered by a 1.5-horsepower DC motor; this allows three rates
of fire to be selected:

; (1) Single shot— fast as the Bradley commander or gunner can squeeze
the trigger.
gLow rate—100 rounds per minute, plus or minus 25 rounds.
(3) High rate— 200 rounds per minute, plus or minus 25 rounds.

DANGER

BEFORE FIRING THE 25-MM GUN, THE GUNNER MUST CHECK
THE GUN COVER FOR SERVICEABILITY AND ZIPIT UP AND MUST
ENSURE THE TURRET VENTILATION SYSTEM IS OPERATIONAL
TO PREVENT POISONOUS GAS LEAKAGE IN THE TURRET

Figure 1-1. M242 25-mm automatic gun.

1-4
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Figure 1-2. Dual-feed system.

b. The 25-mm automatic %un has eight cycles of function asrelated to
the bolt position indicator (BP!) a?el -7). The BP! actsasa
%ude Prowdmg the crew with the position o t e holt asthe gun cycles through

nctions. Theel %ht cyclesof function are asfollows.

(1) Sear/charge: Thebolt is 25 mm forward of its rearmost position. The
master link is engaged by the sear. As a safety measure, the firing pin is not
cocked. The position indicator arrow points to SEAR.

(2) Feed: Linked ammunition enters the 25-mm gun feeder. The feed
sprockets stnp the rounds from the links and move the rounds (one a atime)
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to the round positioner. The round positioner pushes the round into the ready
position. During the feed cycle, the bolt moves about 25 mm to the rear of
sear position. The feeder rotor rotates one-third of aturn (the round positioner
Bl aces around into the rotor). The rotor places the round ink face of the bolt
etween the fixed T-slot extractors. The position indicator arrow points to
FEED/DON'T REMOVE FEEDER. The absolute hang-fire protection is activated.

(3) Chamber/Ram: The rotor stops its counterclockwise movement once
theroundis Fositioned inthe bolt face. The bolt, bolt carrier, and round move
forward until the round is fully seated in the chamber. The position indicator
arrow pointsto RAM.

(4) Lock: The baltisin the full forward position. The bolt carrier is till
moving forward. The cam pin moving in its channel causes the bolt to rotate
counterclockwise, the lugs on the bolt engage the recesses in the breech
making 1:a.\sohd lock. The position indicator arrow is pointing at the red zone
prior tofire.

(5) Fire: Final rotation of the bolt pushesthe firing pin tang off thefirin
pin pawl in the track assembly. At thistime, the firing pin drives forwar
Pushed_by thefiring pin spring. In the full forward position, the tip of the
iring pin is protruding through the bolt face. The indicator arrow points to
FIRE. Although the gun does not use gasin its operation, it uses about 12
mm of recoil to activate amechanical interlock. If the breech does not recoil,
the gun stopsiits cycle with the bolt still locked in the breech. The position
indicator arrow will be pointing to MISFIRE.

(6) Unlock: The master link and dlider start to the rear once past misfire
position, the dider pulls the bolt carrier toward the rear, the cam pin causes
the bolt to rotate clockwise and unlock from the recesses in the breech. The
indicator arrow pointsto EXTRACT asthe bolt unlocks.

(7) Extract: Asthe bolt movesto the rear, the fixed T-dot extractors
remove the cartridge case from the chamber. The case remains positioned in
the face of the bolt. The bolt continues to the rear until it locks in the sear
position. The position indicator arrow is pointing to EXTRACT until this
occurs, at which time it will point to SEAR.
~ (8) Bject: The expended case remainsin the bolt face until the trigger
is pulled to fire another round. Once the trigger is pulled, the bolt moves to
feed pogition. The rotor rotates one-third of aturn to feed around in the bolt
face and sweeps the expended case into the feeder gection chute. As the bolt
moves forward to chamber the round, the gject arm on the bolt carrier pushes
the expended case out of the receiver cartridge gject port.

Note: For more operator information, see TM 9-2350-252-10-2 or
TM 9-2350-284-10-2.

1-6
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1-4. M240C 7.62-MM COAXIAL MACHINE GUN
The M240C 7.62-mm machine gun is used to engage dismounted infantry,
crew-served weapons, antitank guided missile teams, and unarmored vehicles
(Figure 1-4). The coax is a belt-fed, gas-operated, fully automatic weapon
with a maximum effective range of 900 meters (tracer burnout). The coax is
mounted on the right side of the turret, in front of the Bradley commander’s
ﬁosition, and is easily accessible by openi ng the coax access doors. The coax
as three rates of fire: cyclic, sustained, and rapid.
» Cyclicrate: 650 to 950 rounds per minute; barrel must be changed
every minute.

» Sustained rate: 100 rounds per minute; 4 to 5 seconds between each
burst; barrel must be changed every 10 minutes. (The gunner needs
practice to achieve this rate.)

« Rapid rate: 200 rounds per minute; 2 to 3 seconds between each burst;
barrel must be changed every 2 minutes. (The gunner needs practice
to achieve thisrate.)

DANGER

BEFORE FIRING THE COAXIAL MACHINE GUN, THE GUNNER
INSPECTS THE SEALS ON THE ACCESS DOORS FOR
SERVICEABILITY AND ENSURES THEY ARE CLOSED TO
PREVENT POISONOUS GAS LEAKAGE IN THE TURRET.

Figure 1-4. M240C 7.62-mm coaxial machinegun.

1-5. TUBE-LAUNCHED, OPTICALLY TRACKED, WIRE-GUIDED
MISSILE SYSTEM

The TOW is a command-guided surface attack weapon that can destroy tanks,

other armored vehicles, and helicopters. It may also be used againgt fortified

bunkers, gun emplacements, and other protected positions. The TOW system

destroys armored vehicles at ranges from 65 meters to 3,750 meters depending

on the type of missile being used. While in a defilade position, the BC or

guner locates, engages, and destroys enemy tarstgets._The Bradley crew can
reload the launcher without being exposed to hostile fire.
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a When thetrigger is pulled, the TOW/TOW 2 subsystem starts a
1.5-second self-balance routine and the gyro that stabilizes the missileis
activated. The crew must be aware of this delay when firing the TOW system
to avoid accidental aborting of the missile. At launch, the CGE/DCGE sends
asignal to |%n|te the missile launch motor. This propels the missile out of the
launcher where the flight motor engages and takes over. When the missile
enters the line of sight, infrared energy from the missileis received by the
ISU. Components in the ISU then provide signals to the CGE/DCGE to
position the missile with respect to the ISU line of sight. This operation
continues until impact or abort. (Table 1-2.)

TIME (seconds) RANGE {meters) VELOCITY (FPS}
EVENTS Tow/2/2a | Tow2B | TOw/2/2A | TOW2B | Tow/2/2A | TOW 28
Trigger pull -1.58 -1.58
Launch sequence -1.48 -1.48
initiatad
Thermal beacon -0.88 -0.88
activated M
Fire signal enabled -0.01 -0.01
launcher fires launch
motor squibs
Missile clears 0.04 0.04
launch tube
Launch motor 0.04 0.04 112 112 181 173
burn complete
Flight motor ignites 0.1565 0.155 7.7 74
Flight motorbumout | 1510 1.6 1510 1.6 280-239 289-319 1025-1060 991-1005
3,000-meter 14.350 15.440 3,000 3,000 488-493 459
target intercept
3,750-meter 20.01 21.400 3,750 3,750 387-39% 367
target intercept

Table 1-2. TOW missile launch and in-flight sequence.

b. The final operation of the TOW/TOW 2 subsystem is the automatic
wire cut. Thisis completed by a timing sequence sent 23 seconds after launch.
The wire may also be cut by using the TOW ABORT switch, by selecting
another missile on the TOW control box, by the missile reaching the maximum
range of the wire, by resetting the weapons control box, or by moving the
magnification switch from HIGH to LOW while the missileis in flight.

c. The BC or gunner must lay the cross hairs on the center mass of the
target, fire the rnissile, and keep the cross hairs on the target for the duration
of theflight of the missile (for specific procedures, see TM 9-2350-252-10-2
or TM 9-2350-284-10-2). Once the BC relinquishes control to the gunner,
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he cannot regain control of the missile until the sequence is completed. This
preventslosing control of the missile.

d. Both ISU ballistic doors must be open when firing the TOW 2. (For
more information, see TM 9-2350-252-10-2 or TM 9—2350—284—20—2.2

e. The vehicle must be level or on aslope lessthan 10 degreesto fire the
TOW. For TOW muzzle clearance, there must be at least 18 inches of
clearance at the end of the launcher. Thisis so that the wings and control
surfaces will not be damaged when they extend after the missile clears the
|launcher. There must be af least 30 inches of clearance between the line of
sight and any obstruction from 500 to 900 meters downrange. Thisisrequired
because the missile may fly below the gunner’sline of sight between 500 and
900 meters. A 30-inch line-of-sight clearance ensures a high chance that the
missile will not hit the ground on its way to the target. There are conditions
that may limit the firing and engagement capabilities of the TOW.

(1) Limitations. The following conditions or limitations should be
considered before engaging targets. , .

(a) Firing over water. Firing across bodies of water wider than 1,100
meters can reduce the range of the TOW. Signals bel n? sent through the
command-link wires are shorted out when a large amount of wire is submerged
inwater. If the range islessthan 1,100 meters, there is no effect on the
missile’srange. A TOW position should be as high above, and as far back
from the water as the tactical situation will allow. The BC should analyze the
sector as soon as the position is occupied to determine if water will affect the
employment of the TOW. (See|Chapter 2, paragraph 2-89.) .

(b) Firing over electrical wires. Tf the command-Tink wires contact alive
high-voltage power line, personnel can be injured or control of the missile can
be lost. The launcher electronics may also be damaged.

(c) Firing in windy conditions. Gusty, flanking, or quartering winds can
move the missile around during flight, but as long as the cross hairs are kept
on center-mass of the target, the weapon system will compemsate for wind effects.

(d) Firing through smoke and area fires. Smoke can obscure the line of
sight and hide the target when using the optical sight. All TOW missiles have
an xenon source for tracking by the daysight. The TOW 2, TOW 2A, and
TOW 2B missiles also have a thermal beacon for tracking by the nightsight.
Thisthermal beacon allows the gunner to track through most smoke
obscuration, however, the target must be visible to maintain proper sight
picture. A smooth tracking rate should be maintained as the target disappears
Into a smoke cloud so that the missile will still be on target or very close as
the vehicle goes out the other side of the smoke cloud. A fire can burn through
the command-link wire, causing loss of control of the missile. The gunner
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should avoid firing through fire or over firesif thereisthe possibility that the
wires will contact the fire before missile impact.
(2) Precautions. When firng the TOW, the crew uses the following
precautions.
() Backblast precautions.
* The TOW wegpon system has a backblast area that extends 75 meters
to the rear of the vehicle in a 90-degree cone (Figure 1-5). This area
isdivided into a 50-meter danger zone and a 25-meter caution zone.
— Danger zone. All personnel and equipment are kept out of the
backblast area. Serious injury or equipment damage could result
from flying debrisin the danger zone.

— Caution zone. THE CAUTION ZONE WILL BE KEPT
CLEARIN ALL TRAINING SITUATIONS.

* The Bradley must be positioned so that there are not dismounted
soldiers, unarmored vehicles, or obstructions (such aswalls,
embankments, or large trees) in the missile backblast area.

CAUTION ZONE

\_/

Figure 1-5. TOW backblast area.

(b) Firing precautions.

* A damaged encased missile, such as one with large dents or cracks
in the l[aunch container, should not be fired. Minor bending of the
end rings is not serious and the missile can be fired without danger.

* The humidity indicator color should be blue. If the color is pink, the
missile may be degraded. In atraining environment, the missile
should be returned to the supply point. During combat, the missiles
may be fired.
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(c) Other precautions.

« Theelectrolytein the emergency battery assembly ishighly corrosive
and can cause serious injury (especidly to the eyes) if the battery is
damaged and the electrolyte leaks oui.

« All duds or defective missiles should be reported to an explosive
ordnance disposal team.

» Duds or defective missiles are not mvved nor handled other than to
remove amisfire from the launcher and place it a safe distance from
the vehicle.

o The command-link wires are strong. Soldiers must be careful moving
through areas where missiles have been fired.

« Intraining, a 30-minute waiting period is required before amissile
misfire can be removed from the launcher.

1-6. M231 5.56-MM FIRING PORT WEAPON

The M231 5.56-mm firing port weapon (FPW) is used to engage dismounted
infantry, crew-served weapons, and ATGM teams; and to suppress suspected
close-1n enemy positions (Figure 1-6). The maximum effective rangeis
300 meters (tracer burnout). There are six firing port mounts on the M2
models—two on each side and two in the ramp. On the M2A2 and M2A20DS
model, there are two FPWs in the ramp.

DANGER

BEFORE FIRING THE FPW, THE SOLDIER MUST CHECK THE
EXHAUST HOSE AND EXHAUST FANSFOR SERVICEABILITY
AND OPERATION TO EXHAUST POISONOUS GASES FROM
THE TROOP COMPARTMENT.

Figure 1-6. M231 5.56-mm firing port weapon.
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1-7. M257 SMOKE GRENADE LAUNCHER

There are two 4-tube electricaly fired smoke grenade launchers—one on each
side of the 25-mm gun (Figure 1-7). Each launcher fires four smoke grenades
simultaneoudly. gcs)on activation, the smoke grenades create enough smoke
to screen the Bradley within three seconds. The launchers cannot be fired
independently. The BC or gunner fires the launchers from inside the turret.

DANGER

ELECTRICAL TROUBLE COULD CAUSE SMOKE GRENADESTO
FIRE AND KILL OR INJURE SOLDIERS. BEFORE LOADING
SMOKE GRENADES, THE GUNNER ENSURESTHE TURRET
POWER AND GRENADE LAUNCHER SWITCHES ARE OFF.

Figure 1-7. M257 smoke grenade launchers.

Section 111

AMMUNITION CAPABILITIES

Each of the Bradley’ sfive organic weapon systems have ammunition
specifically designed to support the vehicle's missions. As mission
requirements and threat capabilities change, these munitions will
improve to counter the threat. Along with service ammunition the
25-mm has training ammunition that replicates service ammunition
to provide more redligtic training.
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1-8. M242 25-MM AUTOMATIC GUN AMMUNITION
There are Six basic rounds used with the 25-mm gun M791, M919, M792,
M910, M910A1, and M793.

DANGER

BEFORE FIRING ANY DISCARDING SABOT AMMUNITION,
SAFETY OF THE SOLDIERS ON THE GROUND MUST BE
CONSIDERED. SOLDIERS COULD BE KILLED OR INJURED.

a. M791 Armor-Piercing Spin-Stabilized Discarding Sabot With
Tracer. The APDS-T (Figure 1-8) penetrates lightly armored vehicles
self-propelled artillery, and aerial targets (helicopters and slow-moving
fixed-wing aircraft).

CASE, CARTRIDGE TUNGSTEN CORE,
TRACER SUBPROJECTILE
PRIMER |

NOSE CAP

WINDSCREEN

BASE PROJECTILE

ASSEMBLY

Figure 1-8. M791 APDS-T.

(1) The APDS-T is afixed-type, percussion primed round. It consists
of a sabot encapsulated projectile body crimped to astedl cartridge case. The
projectile body consists of asolid tungsten alloy penetrator pressed-on
aluminum windscreen, pressed-in tracer pellets, molded discarding-type
nylon sabot, staked aluminum base, and welded or pressed-on nylon nose cap.
The projectile sabot and nose cap are black with white markings.

(2) Gases produced by the burning propellant propel the projectile from
the gun at 1,345 meters per second (plus or minus 20 meters per second) and
ignite the tracer. Setback, centrifugal and aerodynamic forces cause the sabot
and nose cap to discard on |eaving the gun barrel. The discarding sabot leaves
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the barrel at a 30-degree angle on both sides of the gun-target line for
200 meters. The tungsten penetrator (core) is spin-stabilized and penetrates
the target solely by kinetic energy. , o

(3€)J The maximum effiective range is 2,000 meters. Thisis based on
tracer burnout. However, in some environments, the ability to observe and
adjust rounds extends well beyond tracer burnout, since the impact of the
rounds can be observed. Although tracer burnout is 2,000 meters, APDS-T
ammunition maintains its accuracy out to 2,200 meters. As range Increases,
the APDS-T penetration decreases, especially when these vehicles have
applique armor (additional armor layer). '

b. M919 Armor-Piercing, Fin-Stabilized Discarding Sabot With
Tracer. The APFSDS-T (Fi(?ure 1-9) penetrates lightly armored vehicles,
self-propelled artillery, and aerial targets (helicopters and slow-moving
fixed-wing aircraft).

DANGER

M919 APFSDST AMMUNITION ISUSED IN COMBAT ONLY IF
THISAMMUNITION ISDAMAGED, THE HANDLING
PROCEDURESIN TM 9-2350-252-10-1 OR TM 9-2350-284-10-1
MUST BE USED.

THREE-PIECE

PRIMER PROPELLANT  TRACER  SABOT WINDSCREEN

ST IRERTB 7P
- .V.V‘.,- v A T e f/’_’”'
o aTAVaTat e st e e NYLON NOSE CAP
OBTURATOR

CARTRIDGE CASE DU PENETRATOR

GREASE PASTE
ABLATOR

Figure 1-9. M919 APFSDS-T.

(1) The APFSDS-T is a fixed-type, percussion primed round. It consists
of a sabot encapsulated projectile crimped to a steel cartridge case. The projectile
body consists of a depleted uranium penetrator; screw-on fins with pressed-in
tracer pellets; a white paste ablator inside the case (reduces barrel wear);
three-piece segmented, discarding aluminum sabot; and snapped-on polyethylene
nose cap. The projectile sabot and nose-cap are black with white obturator.
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(2) Basic operation of this kinetic energy round is the same as APDS-T
(M791) with anincreasein velocity to 1,385 meters per second and increased
effective range, penetration capabilities as well as tracer burn time.

c. M792 High-Explosive Incendiary With Tracer. The HEI-T
(Figure 1-10) is used to destroy unarmored vehicles and helicopters and
to suppress antiarmor guided missile positions, crew-served weapons,
dismounted infantry, and likely enemy positions past coax range out to a
distance of 3,000 meters.

CASE, CARTRIDGE TRACER  HE| M758 FUZE

PRIMER

BAND ASSEMBLY

Figure 1-10. M792 HEI-T.

1) The HEI-T cartridgeis afixed-'tiype, percussion primed round
Figure 1-11). The cartridge consists of an HEI-filled, one-piece PrOJ ectile body,
crimped to a steel cartridge case. The projectile body consists of a hollow-steel
body, M758 fuze, 32 %rams of an HEI-mix, and pressed-in tracer. The projectile
is yellow to orange with ared band, with black markings and a gold tip.

(2) Gases produced by the burning propellant propel the projectile from
the gun at 1,100 meters é;)er second (plus or minus 20 meters per second). On
impact, the fuze (M758) functions and the HEI filler detonates, projecting
steel fragments (body and rotating band assembly) and incendiary tiller over
aS-meter radius.

3) The maximum effective range for HEI-T is 3,000 meters. Thisis
based on the following factors: _

(a) The round seff-detonates at 3,000 meters by means of a mechanical
fuze (M758). .

) Tracer burnout is 2,000 meters, but the round can be sensed beyond
this range by observing the impact of the rounds.

(c) Though accuracy decreases beyond 1,600 meters, the 5-meter
bursting radius and rate of fire allow both point and area targets to be engaged
out to 3,000 meters.
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PROBE CAP
_—~PROBE
FIRING PIN SEAL RING
PISTON SEAL RESTRICTOR
/ SPRING SUPPORT
PISTON BASE WASHER
PISTON SPRING LOCKWEIGHT
, -
RETAINER ASSEMBLT {2)
UPPER BODY LOCKWEIGHT
SELF-DESTRUCT:
BALL
ROTOR WITH
DETONATOR ) SPRING
ASSEMBLY N4 O A d &7 ROLLER
ASPHALT WEIGHT
SEAL
SETBACK LOWER BODY
SPRING
SETBACK LEAD CUP
WASHER ASSEMBLY
BASE

SEAL —  _—m 0
PAD

Figure 1-11. M
(4) The M792 HEI-T projectile
impact, grazing impact, and self-destruct. {F
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AIRFLOW
PISTON AND BODY ASSEMBLIES  AIR FORCED FROM THROUGH
FORCED TO AFT POSITION BY REAR CAVITY INTO POROUS

PROJECTILE ACCELERATIONIN  TRE NEWLY CREATED RESTRICTOR

GUN TUBE \ FORWARD CAVITY

/ L=\

SAFE

SPIN CAUSES SEI-BACKSPIN FORCES

ARMED
THE SEALTO _ BALL OUTWARD

GRAZING IMPACT  SELF-DESTRUCT

Figure 1-12. M758 operational sequence.
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(8) A direct-impact detonation occurs when the projectile strikes the target,
crushing the probe cap. As the probe cap is crushed the probe moves rearward,
thrusting the firing pin into the detonator, detonating the HEI mixture.

(b) On g?ra2| ng impact, the projectile may detonate one of two ways. If
impact is sufficient enough a direct-impact detonation occurs. However, if
impact isinsufficient, spin decay (loss of forward velocity) allows the setback
spring to overcome centrifugal force and force the body assembly forward,
thrusting the detonator into the firing pin. _

(c) Self-destruct generally occurs at 3,000 meters. However, headwinds
and tail winds, depending on their severity, will affect self-destruct.
Self-destruct occurs in the same manner as agrazing impact (spin decay).
However, the projectile does not need to strike atarget.

d. M910 Target Practice Discarding Sabot With Tracer. The
TPDST (Figure 1-13) allows units to practice sabot engagements on limited
distance ranges.  Instead of the 14,572-meter maximum range for the
APDS-T, the maximum range is 8,000 meters.

CORE,
gﬁg%ﬂoss TRACER SUBPROJECTILE
PRIVIER WINDSCREEN

NYLON NOSE CAP

A\ /
PROPELLANT BASE
PROJECTILE
ASSEMBLY

Figure 1-13. M910 TPDS-T.

(1) The TPDS-T cartridge is a freed-type, percussion primed round. It
consists of an encapsulated projectile body crimped to a steel cartridge case.
The projectile body is steel. It has a pressed-on aluminum windshield,
pressed-in tracer pellets, molded discarding-type nylon sabot, staked
auminum base, and pressed-on polyethylene nose cap. The projectile sabot
and nose cap are blue with white markings.

(2) The TPDS-T cartridge trajectory is ballistically matched to plus or
minus 1 mil of the APDS-T to arange of 2,000 meterswith an increase in
muzzle velocity (200 meters per second).
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g)rTracer burnout is 2,000 meters. Thisround is used to replicate
APDS-T.

e. M910A1 Target Practice Discarding Sabot With Tracer. TPDS-T
Is used to replicate M919 APFSDS-T. The TPDST (Figure 1-14) allows units
to practice sabot engagements on limited distance ranges. The maximum
rangeis 8,000 meters.

CORE,
CASE, SUBPROJECTILE

CARTRIDGE TRACER

PRIMER
WINDSCREEN

NYLON NOSE
BASE DA IEATH CAP

C
rnuJcuiice

ASSEMBLY

Figure 1-14. M910A1 TPDS-T.

(1) The TPDS-T cartridge is afreed-type, percussion primed round. It
consists of an encapsulated projectile body crimped to a stee! cartridge case.
The projectile body is steel. It has a pressed-on aluminum windshield,
pressed-in tracer pellets, molded discarding-type nylon sabot, staked
auminum base, and pressed-on polyethylene nose cap. The projectile sabot
and nose cap are blue with white markings.

(2) The TPDS-T cartridge trajectory is balistically matched to plus or
minus 1 mil of the APFSDS-T to arange of 2,000 meters.

(3) Tracer burnout is 2,500 meters.

f. M793 Target Practice With Tracer. The TP-T cartridge
IS afixed-(t}/pe, percussion primed training round that is used to replicate
the HEI-T round. The projectile consists of a hollow steel body and is blue
with white markings.

(1) It isballistically matched to the HEI-T round. The maximum
effective range for poi nt_targiets 15 1,600 meters; area targets 3,000 meters.

(2) Thetracer isvisible out to 2,000 meters, minimum; however,
accuracy is greatly reduced if engaging point targets. Training with the round
beyond tracer burnout should only be done to simulate HEI-T area
engagements and only as long as the impact of the round is visible.
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BODY AND
CASE, ROTATING
PRIMER CARTRIDGE TRACER BAND ASSEMBLY

ALUMINUM
WINDSCREEN

Figure 1-15. M793 TP-T.

A quick reference comparison of all six types of 25-mm gun ammunition
isin Table 1-3.

M791 Mo19 M792 M910 M910A1* MmM793

CHARACTERISTICS | APDS-T APFSDS-T HEWT TPDS-T TPDST TP-T
Muzzle MPS MPS MPS MPS MPS* MPS
Velocity 1345 1385 1100 1526 1550 1100
Time of Flight Seconds Seconds Seconds Seconds Seconds* Seconds
1,000 Meters 0.8 0.8 1.2 07 0.7 12
1,500 Meters 1.2 1.2 2.2 1.2 1.2 22
2,000 Meters 1.7 1.6 3.6 18 1.7 35
2,500 Meters 22 21 5.3 25 2.4 52
Cartridge Weight Grams Grame Grame Grams Grams* Grams

458 454 501 420 420 501
Projectile Weight Grams Grams Grams Grame Grams Grame

134 96 185 95 95 182
Tracer Bum Time Seconds Seconds Seconds Seconds Secornxis* Secends

1.4 Classified >35 >18 =24 > 35
Bursting Radius/ NA NA 5 Meters NA NA NA
Arming Distance 10 to0 200

Meters

Maximum Effective | Meters Meters Meters Meters Meters* Meters
Range 2,000 Classified 3,000 2,000 2,500 2,000
Tracer Burn Range Meters Meters Meters Meters Meters* Meters

>2,000 Classified >2,000 =>2,000 > 2,500 = 2,000

*These specifications are estimated pending final testing.

Table 1-3. 25-mm gun ammunition comparison.
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1-9. M240C 7.62-MM COAXIAL MACHINE GUN AMMUNITION
The preferred ammunition for the coax is a four-ball-and-one-tracer mix
(A141). There are other variations of 7.62-mm ammunition available;
however, the four-and-one mix allows the Bradley commander and gunner to
use the tracer-on-target method of adjusting fire to achieve target kill or
suppression. (For more operator information, see TM 9-1005-3 13-10.)

1-10. TOW AMMUNITION
The development and improvements of the TOW missile family follow the
developments and improvements of tank armor. The five primary missiles of the
TOW family are each an improvement of the previous missile (Table 1-4, page 1-27).
Penetration, maximum range, use during adverse firing conditions and against
jammers, and attack profiles are the areas of improvement.

~ a Thebasic TOW (BGM-71A) has arange of 3,000 meters and has a
5-inch high-explosive, shaped-charge warhead. The basic TOW's maximum
range was improved to 3,750 meters (BGM-71A1). (Figure 1-16.)

b. Theimproved TOW (BGM-7IC) has an improved 5-inch warhead with
an extensible probe to provide detonation at a greater standoff distance from

the target and greater penetration effectiveness. The TOW has a maximum
effective range of 3,750 meters. (Figure 1-16.)

CONTROL
W MISSILE  syRFacE
ELECTRONIC FLIGHT BATTERY
GYRO
COMPONENTS MOTOR _}\l / LAUNCH

N - v’ A
/ a2 DEGREE,:’:m\ '/CONTRO'- WIRE

SURFACE COMMAND
DEGREE LINER ACTUATOR LINK |
CRUSH XENON

CRUSH
WI
switcH SWigH BOOSTER SOURCE

/
PRESSED LX-14 S AND A DEVICE
EXPLOSIVE
IMPROVED TOW

Figure 1-16. Basic and improved TOW missile.

1-22



FM 23-1

¢. The TOW 2 (BGM-71D) has a 6-inch full-caliber warhead with an
extensible probe. In addition to the xenon beacon on the basic and ITOWS,
TOW 2 has athermal beacon.  The thermal beacon improves missile
performance when firing through battlefield smoke and obscurants and against
missile counter measures devices (jammers). The thermal beacon provides
tracking link compatibility with the efectro-optical infrared niPhts,' Eht, which is
part of the TOW 2 subsystem TOW 2 also has a more powerful flight motor than
previous types. The maximum range is 3,750 meters. (Figure I-T1, page 1-24.)

Note: TOW 2 missiles and above can be fired from the basic Bradleys;
however, the missile will have areduced probability of hit.

d. The TOW 2A.E)BGM-71E) has the same characteristics asthe TOW 2.
However, the extensible probe has been equipped with a precursor charge.
The precursor charge discharges reactive armor before main charge impact.
dFéu! re 1-1?, page 1-24.)
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e TheTOW ZB(BGM-71F2 isatop attack missile {Figure 1-18, page 1-26.)
Themissileis programmed to tly about 2.25 meters apove the gunner’s line of
sight (the gunner aims center mass of the target). The missile detects, recognizes,
and identifies the target by magnetic signature and optical (laser) profile. However,
the missile's sensors cannot differentiate between friendly or enemy nor destroyed
or intact vehicles. This requires crews to ensure that their line of sight is clear of
friendly and destroyed vehiclesto prevent premature detonation of the warheads.
TOW 2B is equipped with two 5-inch warheads that when detonated, explosively
form two high-density tantalum penetrators.

DANGER

TOW 2B MISSILES SHOULD NOT BE FIRED OVER FRIENDLY OR
DESTROYED VEHICLES.
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MISSILE TOW ITOW TOW 2 TOW 2A TOowW 2B

CHARACTERISTICS | (BGM-71A/A1) {BGM-71C) [BGM-71D) (BGM-71E) (BGM-71F)
Missile Weight 40.7 Lbs 41.9bs 47.2 Lbs 49,9 Lbs 49.8 Lbs
{out of tube)

Missile Weight 54.8 Lbs 56.0 Lbs 61.3Lbs 64.0 Lbs 639 Lbs

{intube)

Missile Length 45.8 In 45.6In 46.2 In 46.1 In 46.2In

{out of tube)

Missile Tube 861In 8.6In 86 In 8.6In 8.6In

Diameter

Maximum Range 3,000/3,750 3,750 3,750 3,750 3,750

(meters)

Reliability Operating | 95.4 95.4 B4 95.4 9.4

Terperature -25to +125F -25 to +125F -25to +125F -25 to +125F -25 to +125F

Vehicle Compatibility | All Variants All Variants *All Variants *All Variants *All Variants

Warhead Size 5-inch HE 5-inch HE 6-inch HE 6-inch HE Two 5-inch
expiosively
formed
peneteators

Arming Distance 30 meters 30 meters 30 meters 30 meters 110 meters

Minimum

Optimum NA NA NA NA 150 meters

Maximum 65 meters 65 meters 65 meters 65 meters 200 meters

*TOW 2 missiles and above can be fired from the basic TOW launcher; howevar, the missile
will have a reduced probability of hit.

Table 1-4. TOW missile characteristics.

1-11. M231 556-MM FPW (M2, ONLY) AMMUNITION

The ammunition for the FPW isM196 tracer. Because of the rapid rate of

free, this ammunition allows the crew members to use the tracer-on-target

method of adjusting fire to achieve target suppression. When training, the
crew uses the M200 blank round along with the M22 blank firing device. (For
more operator information, see TM 9-1005-309-10.)

Note: M193, M855 ball, or M856 ammunition is not compatible
with the firing port weapon. (This ammunition is for the M249 or
M16A2 weapons.)

1-12. M257 SMOKE GRENADE LAUNCHER AMMUNITION
M257 smoke grenade launcher frees the L8A1/A3 red phosphorus smoke
grenade and the M 76 infrared screening grenade.

a L8A1/A3 red phosphorus smoke grenades are filled with ared
phosphorus and butyl rubber mix (Figure I-19). The burst isin the direction in
which theturret is pointed. The bursting radiusis a 105-degree fan, 10 meters
high and 20 to 50 meters to the front. The smoke cloud lasts from 1 to 3 minutes,
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defoendi ng on wind speed and other weather conditions. iFor more operator
information, see TM 9-2350-252-10-2 or TM 9-2350-284-10-2.)

METAL HEAD

RUBBER CASE \/

Figure 1-19. LBA1/A3 red phosphorus smoke grenade.

~b. The M76 infrared screening grenade is 9.5 inches by 2.5 inches and
weighs about 4.5 pounds. . ) When launched, the grenades travel
about 30 meters from the venicle and explode at a height of 2.5 meters. The
grenade uses a central burster to explosively disseminate 3 pounds of brass
powder. The smoke cloud covers 60 meters by 7 meters by 4 meters. The

smoke cloud obscures the long-wave infrared viewer for about 30 to
60 seconds depending on wind speed and other weather conditions.

CAUTION

When using the M 76 grenade, day and thermal visibility will be obscured for the
duration of the cloud.
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DANGER

TO PREVENT DEATH OR INJURIES THE TURRET POWER AND
SMOKE GRENADE LAUNCHER SWITCHES MUST BE OFF
BEFORE SMOKE GRENADES ARE LOADED. WHILE LOADING,
NO PART OF THE LOADER'SBODY SHOULD BE IN FRONT OF
SMOKE GRENADE LAUNCHERS. ALL SOLDIERSMUST BE
CLEAR OF FIRING LINESWHEN LOADING GRENADES. |F A
MISFIRE OCCURS, THE VEHICLE MUST BE MOVED AT LEAST
125 METERS FROM OTHER VEHICLES, BUILDINGS,
PERSONNEL, AND EQUIPMENT AFTER REMOVING MISFIRED
GRENADES, THE SMOKE GRENADESARE MOVED TO A
WELL-MARKED SPOT 200 METERS FROM VEHICLES,
BUILDINGS, PERSONNEL, OR EQUIPMENT. (See
TM 9-2350-252-10-2 and TM 9-2350-284-10- -2.)

>

BOOSTER

_,/

/\

EXPLOSIVE LEAD

BURSTER /
DELAY DETONATOH

BODY
PROPELLANT AND

ELECTRIC MATCH s
RING FILL HOUSING

SLIDER
SETBACK PIN
\w BORE SEAL
SETBACK PIN SPRING
X\

PROPELLANT RETAINER WITH
ELECTRICAL CONTACTS

Figure 1-20. M76 infrared screening grenade.

1-29




FM 23-1

CHAPTER 2

ENGAGEMENT PROCESS

On future battlefields, Bradley crews must rapidly enga?e
multiple targets, while operating within irregular battle
lines. Depending on the tactical situation and the area of
operations, enemy targets maybe intermingled with friendly
coalition and neutral vehicles. Survival depends on the
crew's ahility to detect, locate, identify, and rapidly engage
and destroy the enemy. Fire commands are the language
used to organize and execute the engagement process to kill
the enemy and continue the mission.

Bradley crews must be proficient in the techniques and
procedures ofthe acquisition process, engagement decision,

engagement execution and fire commands to successfully
engage the enemy. Figure 2-1 shows the relationship of the
steps in each process to each other.

Con firmatio®
Wpng/Amm©
Detorminatio?
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Section |
ACQUISITION PROCESS

The acquisition processis a series of progressive and interdependent
steps (or actionss): detection, location, identification. Effective target
acquisition for a Bradley crew requires a constant combined effort
from each crew member and fire team member.

2-1. TARGET SEARCH AND DETECTION

Crew and squad search gobservati on) isthe act of carefully watching
designated areas. Sectors of ohservation are assigned by the BC to each crew
member and fire team member for target acquisition. If the Bradley isina
hide position and the fire team does not dismount the BC positions an observer
(or two) forward of the vehicle (Figure 2-2). The observers will be equipped
with optics (binoculars PV'S-7s) and communication equipment. Soldiers use
the naked eye and vehicle optics to search or scan their assigned sectors of
observation. Detection is the discovery of any target such as personnel,
vehicles, e%ui pment, or objects of potential military significance on the
battlefield. Target detection occurs during crew and squad search as a direct

result of observation.

a Crew and Squad Target Search Techniques. Crew and squad target
search techniques include ground and air search.

(1) Ground search techniques. Crew and squad members scan their sectors
at all times to detect targets or possible target locations. Crew members can
qgjlckly locate targets by using ground search techniques: rapid scan, slow
(50-meter) scan detailed search and off-center vision method. All four methods
may be used by all crew and squad members, using the naked eye, binoculars, or
vehicle optics, during good and limited visibility conditions.
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~ (a) Rapid scan. The ran d-scan method is used to quickly detect obvious
signs of enemy activity (Figure 2-3). It is usually the first method used,
whether moving or not. The BC may use binoculars, naked eye, or PVS-7.
The gunner may use the ISU (in day or thermal mode) in low magnification,
the unity window, or the naked eye.
* Crew and squad members start scanning in the center of the sector
and rapidly scan from the nearest to the the tarthest paint.
* Then, they orient left or right and conduct a rapid scan, near to far.
This sweep must overlap the center of the previously scanned sector.

* Once one side of center is completed, they scan the remaining sidein
the same manner.

TREE LINE

BRUSH

Figure 2-3. Rapid scan.

(b) Slow (50-meter) scan. If no targets are detected in the rapid scan,
crew and squad members conduct a more deliberate scan of the terrain by

RS
using the ISU (day or thermal mode) or binoculars , page 2-4).

The dlow scan is best used by the BC or gunner when In adefensive position
or from ashort halt.
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* The BC or gunner pausing at short intervals to give his eyes
time to focus, searches a strip of the target area 50 meters
deep from right to left.

® Then, he searches a strip farther out from left to right,
overlapping the first area scanned.

* He continues this method until the entire assigned sector
has been searched.

* When a suspicious area or possible target signature is detected, he
stops and searches the immediate area thoroughly, using the detailed
search method. If the ISU is being used, the gunner switches to high
magnification (12X) for an intensive observation of potential targets.

(c) Detailed search. If no targets are detected using the rapid or slow
scan methods, crews should use the optics (day and night) to make a careful,
deliberate search while stationary or moving (Figure 2-9). This method is
also used to search in detail, small areas or locations with Tikely or suspected
avenues of approach.

* The crew concentrates on one specific area or location and studies
that area intensely.

* They look for direct or indirect target signatures in a clockwise
ler around the focal point (terrain feature) of the area. (See
agrap for examples of target signature.

(d) Off-center vision method. ~ At night, without optics and using
off-center vision method, crew and squad members move their eyesin short,
abrupt, irregular movements. At each likely target area, they pauise afew
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seconds to detect a target or any movement. If an object is detected, they use
off-center vision to observe it. To prevent object fade-out, they move their eyes
frequently They cup their hands around their eyes to increase night vision

Possible RPG
Location

B Possible ATGM
Team Location

C Possible ATGM
and Tank Location

D Possible Location
Occupied by Tank:

Figure 2.5, Detailed search.

(2) Air search techniques.  Flat terrain scan and hilly terrain scan
methods are used to quickly detect aerial targets. _

(a) Both of these methods are based on the slow (50-meter) scanning
method. While using a ground search technique, crew and squad members
should always search near to far for possible targets. When using an air search
technique, crew and squad members should always search far to near.

* Flat terrain scan (air search). Inflat terrain, crew and squad members
search the horizon by moving their eyesin short movements from
object to object {Figure 2-6, page 2-6). More detail is seen this way
than with a continuous scan of the horizon.

Hilly terrain scan (air search), Inhilly terrain, crew and squad
members search the sky beginning just below the horizon and move
upward (Figure 2-6, page 2-6). Crew and squad members use
prominent terrain features as points of reference to ensure
overlapping the areas of the search.
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(b) When using the air search technique crew and squad members
concentrate their search just below the tops of trees or vegetation to detect
helicoptersin hide positions. Air search at night is similar to searching for
%round targets at night Ground and air search techniques maybe combined.

his allows crew and squad members to scan for targetsin the air and on the
grgup/ldEz%I Tth$ same time. Combinations used depend on the area of operations
an -T.

Note: Enemy aircraft operate in pairs. If apair of aircraft are acquired,
a second set of aircraft should be expected. There maybe one to four
pairs of aircraft conducting an attack mission.

SEARCHING FLAT TERRAIN SEARCHING HILLY TERRAIN

Figure 2-6. Searching terrain.

(3) Ground and air search tips. All of the optical devices on the Bradley
can be used to acquire targets. These devices include binoculars, night vision
gogoles, starlight scopes the ISU in either the day or therma mode, and the
driver's AN/WS-2 or driver's all-weather viewer on the ODS models.

(@) Initial scanning is always done without optics. The BC, driver, and
fire team members should scan different locations.

(b) Target search is continuous. Any possible target(s) missed on the
first or second scan maybe seen on the third or fourth scan.

() The crew and fire team must look for targets and target locations using
proper scanning methods within their assigned sectors. Night observation
devices (NODs) can be used through the periscopes.

(d) While on the move, the gunner should use the rapid scan method,
constantly scanning his sector from the right limit to the left limit.
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(€) The gunner should adjust the reticle brightness until the reticleis
barely visible. The turret dome lights should be oft or in the filtered position,
and the panel light dimmer knob should be adjusted to dim. Soldiers should
do the same with the dome lights in the troop compartment. This aids the
acquisition process.

(f) The BC's sight extension should be covered when not in use. It
enhances the gunner’s sight picture by reducing the amount of ambient light
being reflected through the ISU optics from the CSE.

g) Operations during NBC conditions limit the crew and squad
members abilities to acquire and |ocate targets. Scanning must be continuous.
The crew and squad members' fields of view are greatly narrowed while
wearing protective masks.

(h) The crew and squad members must search in areas where targets are
more likely to appear, such as avenues of approach, wood lines, and
reverse-slope firing positions.

b. Target Detection. Target detection isthe discovery of any target such
as personnel, vehicles, equipment, or objects of potential military significance
on the battlefield. Target detection occurs during crew search asadirect result
of observation.

(1) Target signatures. Target signatures are indicators or clues that aid
an observer In detecting potential targets.

(&) Most weapons and vehicles have identifiable signatures. These
signatures may be the result of the design or the environment in which the
equipment is operating, for example firing a vehicle's main weapon system
could produce blast, flash, noise, smoke, and dust. The movement of vehicles
through a built-up area causes more noise than the movement of the same
vehiclein an open field. Different types of aircraft have different signatures,
for example the signature of a hovering helicopter is not the same as that of
afixed-wing aircraft.  Factors that affect target signatures are visibility,
temperature, and weather conditions.

(b) Tracked vehicle signatures are most likely to be detected in open areas
and rolling terrain. Threat antitank positions visually cover primary avenues
of apProach where tanks and APCs are likely to be used. Helicopters are
most likely on the backside of wood lines, ridge lines, and significant foldsin
the terrain. Soldiers must be familiar with these as well as other possibilities.
Sight, hearing and smell can &l assist in detecting signatures that will lead
to target location and identification. Examples of target signatures are—

* Soldier signatures.

- Foxholes.
- Broken vegetation.
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- Footprints (weather conditions permitting).

- New and old fires.

- Trash.

- Small-arms weapons noise and flash.

Tracked vehicle signatures.

- Vehicle tracks on the ground (weather conditions permitting).

- (Using thermal sights) hot spots from road wheels, engine
compartments, tracks, or weapon barrels.

- Engine noise.
- Exhaust plume and smoke.
- Dust clouds from movement.
- Disturbed areas of vegetation.
- Weapon'sfiring report and smoke from weapon.
- A bright flash at night.
- Open hatch silhouettes.
* Antitank signatures.
- Sharp crack of the ATGM being fried.
- Missile launch “swish” sound.
- Fast traveling hot spot with a vapor trail (during thermal
operations).
- Long thin wires from fired ATGMs.
- Destroyed armored vehicles.
* Artillery signatures.
- Loud, dull Sound.
- Grayish-white smoke cloud.
- Bright, orange flash and black smoke from airbursts.
- Rushing noise several seconds before round impacts.

- Self-propelled artillery have the same thermd infrared signatures
astracked vehicles.

- Towed artillery signatures vary according to the towing vehicle.
* Aircraft signatures.

- Glare of the sun reflecting off aircraft canopies, wings,
fuselages of fixed-wing aircraft, and windows and rotor blades
of helicopters.

- Aircraft engine noise.
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- Vapor trails from engine exhaust and fired missiles.
- Dust and movement of foliage from hovering helicopter.

» Obstacles and mine signatures.
- Loose or disturbed dirt in a regular pattern.

- A destroyed or disabled vehicle that appears to have struck
amine.

(2) Detection challenges. Some targets are more difficult to detect than
others. Soldiers must be well trained to detect and locate targets. Some
examples of these more difficult targets and challenges are—

* Peripheral targets (targets on the edge of the field of view).

» Targets that are camouflaged or in shadows.
» Targets that can be heard but not seen.

» Targets under less than ideal indirect fireillumination. If the
illumination isin front of the target, the resulting shadow will be
darker than the target. I the illumination is behind the target (and
not in position to “wash out” the crew’s optics), the target should
stand out distinctly from the background. Soldiers should always keep
one eye closed during illumination search, and never look directly
into the illumination source.

* Mirage effects caused by high temperatures and heat waves near the
ground.

« Small, single targets such aslone, dismounted ATGM or RPG
positions.

+ Natural and man-made obstacles.

* Behavioral or physical deficiencies (fatigue, eye reaction to gun
flashes).

() Thermal sights. During winter, there are more hours of darkness,
The threat makes the most of this condition by moving their forces during
darkness. The threat also digs in or continues the attack during the night.
During the day, the threat uses every means possible to cover their intentions.
Some camouilaged targets are difficult to acquire with the day optics, but can
be detected with the thermal sight. For example, a vehiclein awood line will
be seen asan irregular shape compared to the surrounding vegetation and will
show up well in WHITE HOT. A camouflaged vehicle moving acrossan oEen
areawill stand out in BLACK HOT. The BC and his gunner must use the
thermal sight to acquire targets during limited and good visibility. The ISU,
in the thermal mode, and DAWV (ODS models) operate on the principle of
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sensing heat radiation or temperature differences. This heat is displayed as
an electronic image. Any source of heat that is 1 degree above the surrounding
temperature can be detected by the thermal sight. There are five primary heat
sources that are detected by the thermal sight.

* Solar heat. Objects absorb heat from the sun at different rates
depending on the material. The amount of heat absorbed by an object
determines the duration the object can be seen using the thermal sight.
Target signatures vary if heated only by solar heat. Asthe sun begins
to set, the gunner must notice how the object’s form changes.

* Fuel combustion. Heat is created by the operation of a vehicle engine.
Most vehicles create one or more images. Vehicles have a plume of
heat from the exhaust and another around the engine compartment.
Location of the engine and the direction of the exhaust differs between
vehicles. The signature produced from the engine being used varies
with the duration of use and engine location.

* Friction. Moving parts of a vehicle cause friction. These areas then
appear as images I the sight: tracks, road wheels, drive sprockets,
and support rollers are examples. Vehicles being driven through mud
or snow do not create as sharp an image. Vehicle track shrouding
materials can hide the signature of the road wheels and the track shoes.
The longer a vehicle has operated, the more intense the heated areas
become. A vehicle looks much different after a 12-kilometer road
march than it doesin a defensive position.

* Thermal reflections. Glossary, smooth surfaces, such as the windshield
of avehicle, can reflect radiated heat.

* Body hest. Body heat is also detected by the thermal sight.

(b) Thermal advantage. Use of thermal imaging systems provides US
forces with a definite advantage over the enemy to conduct night operations.
Night operations can bean advantage if BFV crews can maneuver and engage
targets using the thermal sighting system. During day operations, crews may
Use Shtgdermal sights to increase their ability to detect targets behind foliage or
in shadows.

2-2. TARGET LOCATION
Target location is the determination of where atarget is on the battlefield.
Locating atarget occurs as aresult of observation and detection during
crew search.

a. Target Direction Technique. Once a target is located, the target
location must be communicated to all personnel. Methods used to announce
alocated target depend on the individual’s specific position, unit SOP, and
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time available. When the BC locates a target, he may lay the gun and issue
afire command, which fixes the location of the target for the gunner. Thefive
most common target |ocation methods are described below.

11) Clock method. The clock method is commonly used to locate the
target for the BC or gunner. Twelve o'clock is based on the direction of vehicle
movement while traveling and hull orientation (front of vehicle) when
stationary. (Example: “BMP, nine o'clock.”) The BC or gunner can use
the turret position indicator (or range finder on ODS models) to assist in
accurately announcing target location.

(2) Sector method. The sector method is similar to the clock method:; it
isquick and easy touse. It isbest used to indicate a direction from the
direction of movement (moving) or hull orientation (stationary) using the terms
center, left, right, rear. Center sector is alwaysto the front. (Example:
“Three tanks, left rear.”)

(3) Traverse method. The traverse method isalso arelatively quick
method primarily used by the BC to locate the target for the gunner. It can
be used when the BC's handstation is inoperable to guide the gunner on target.
(Example: “Traverse left (or right), steady, on.”)

(4) Reference point method.  The reference point method isusedin
conjunction with the vehicle optics. The BC uses his binoculars to determine
the rnil value from aterrain feature or known position. He then announces
the mil value to the gunner. The gunner uses the mil reticle relationship to
traverse onto the target.  The key to this location method isthe BC's and
gunner's knowledge of the mil sight relationship. (Example: “ATGM, TRP
one four, right five mils.”)

_ (_a}) The quick target reference point method is used by all personnel to
identify targets near a TRP. (Example: “Two PCs TRP one four.”)

(b) The precise reference point method is used to locate targets accurately
inrelation to aknown TRP.

(5) Grid method. The grid method is the least desired technique because
of the length of time it takes to guide the giunner on target. The BC recelves
the location of atarget by map grid (usualy from an observation post). The
BC then uses his map to orient the turret to the target area for the gunner.

b. Range Estimation. (Table 2-1, page 2-12.) At times, because of the
tactical situation, the BC or gunner must estimate range. There are two
methods that may be used to estimate range. These methods are used only to
estimate range. Proficiency in both methods requires constant practice.

(1) 100-meter unit-of-measure method. To use this method, the BC or
gunner must be able to visualize a distance of 100 meters on the ground. For
ranges up to 500 meters, he estimates the number of 100-meter increments
between the two objects he wishes to measure. Beyond 500 meters, the BC or
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gunner must select a point halfway to the object(s) and determine the number
of 100-meter increments to the halfway point, then doubleit to find the range

tothe obllegg]s). . .

(2) Flash-to-bang method. To use this method to determine range to an
explosion or enemy fire, the BC or gunner begins to count when he sees the
flash He counts the seconds until he hears the weapon fire. Thistime interva
may be measured with a stopwatch or by using asteady count, such as
one-thousand-one, one-thousand-two, for a three-second estimated count. If
he must count higher than 10 seconds, he starts over with one. He multiplies

the number of seconds by 350 metersto get the approximate range.

FACTORS AFFECTING
RANGE ESTIMATION

FACTOR CAUSING
UNDERESTIMATION
OF RANGE

FACTOR CAUSING
OVERESTIMATION
OF RANGE

The ciearness of outiine

and details of the object.

VWhen most of the object
is visible and offers a clear
outline.

When oniy a smaii part of
the object can be seen or
the object is small in
relation to its surroundings.

Nature of terrain or
position of the observer.

When locking across a
depression that is mostly
hidden from view.When
looking downward from
high ground. When
looking down a straight,
open road or along &
railroad. When looking
over uniform surfaces like
water, snow, desert, or
grain fields. In bright light
or when the sun is shining
from behind the observer.

When looking across a
depression that is totally
visible. When vision is

onnfinad ac in ctraats
COCNINGG, &8 I SUSGLS,

draws, or forest trails.
When looking from low
ground toward high
ground. In poor light, such
as dawn and dusk; in rain,

snow, fog; or when the sun
is in the observer’s eyes.

Light and atmosphere.

When the object is in
sharp contrast with the
background or is
silhouetted because of its
size, shape, or color.
When seen in the clear air
of high altitudes.

When object biends into
the background or terrain.

Table 2-1. Factors of range estimation.

¢. Range Determination. Range determination significantly affects
target engagement. Errors in range determination cause more first round
misses than errorsin deflection. Range errors that cause the first round to go
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over the target are particularly serious because observing and adjusting from
that round is difficult. The BC is primarily responsible for determining range.
He has more Of)tions available for determining range and a knowledge of the
terrain, as well as the tactical Situation. The gunner and driver have limited
means of determining range.  This section details range determination
techniques available to each crew member.

(1) Bradley commander. The BC is primarily responsible for navigation
and command and control. He uses his knowledge of the terrain, the tactical
situation, the friendly control measures on the map and on the ground; and
his experience to determine range. He has the following methods available to
him for range determination, which can be used separately or in combination.

* Binoculars (using mil-relation formula).

* Reference materials (maps range cards).

ISU (using the commander’s sight extension).

Laser range finder (AN/GVS-5) (if available).

Bradley eye-safe laser range finder (BELRF) (ODS models).
MI tank laser range finder (if available).

(8) Binoculars (using mil-relation formula). The binoculars and the mil
relation are used in range determination. To use this method, the BC must
know the width, height, and length of the target. He determines the known
width, height, or length with the binoculars mil scale, substitutes the mil
relation, and computes the range.  When measuring frontal width, he
measures only the vehicle's front slope (from Ieft front corner to right front corner).
When measuring flank width, he measures the entire vehicle (Figure 2-7). Accuracy
of this method depends on knowi nﬂ the target dimensions and the BC's hility to
make precise measurements with the binoculars.

= 5 prr Fﬂs

SR S LP
20

= opr E-is

;' 1 Qzl 1 I i i

FLANK 54321 '12|465
20

Figure 2-7. Target measurement using binoculars reticle.
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* Themil isaunit of an?ular measurement equal to 1/6400 of acircle.
There are about 18 milsin 1 degree.

- One mil equals the width, height, or length of 1 meter at arange
of 1,000 meters.

- This relationship remains constant as the angle or range changes.
Standard Army measurements are completed and expressed in the
metric system. Other units of measurement (yards, feet, or inches
may be substituted to express the target size or range; however, a
information must be expressed in the same unit of measure.

* Since the relationship of the target width in mils ) : ahd meters (W)

s constant at varying distances, accurate range determination is
possible (Figure 2-8.)

The BMP is 6.75 meters long {(W). Using binoculars, the BC determines that the
BMP measures 5 mils in length.

Since R is expressed in thousands of meters, multiply by 1,000; and round

off to the nearst tenth, for example: 35=4; .31=.30. 1.40 x 1,000= 1,400 meters,
the range to the BMP, N

7%75 METEN
A o

&
)

°

reryrryereT

Figure 2-8. Range determination using binoculars.

- The mil relation holds true whether the W factor is width,
height, or length. Therefore, the range can be determined
provided the target dimensions are known. Target height may be
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the most consistent measurement, because length and width are
changing as targets move on the battlefield. Also, target height is
used to determine “battlecarry” (the pre-indexed range and
ammunition) used during offensive operations. (See|Section 111.)

- To determine the range, the () :and W measurements must be
known. The (=) «comes from reading the target measurement on
the mil scale in the binoculars.

- The known target measurement (W) is then divided by the mil
measurement (. This equals the range factor (R). Multiply R
by 1,000 to determine the target range.

Note: The distance between tick marks on the horizontal scale is 10 mils.
(b) Maps. The BC must have amap to navigate. He must constantly
know where he is and where he is going. (The precision lightweight global
positioning system receiver [PLGR] will not eliminate the need for maps.)
*The BC can also use the map to determine range.
- Both in offense and defense, the BC must be continually
assessing the likely enemy locations, engagement areas, and
engagement ranges. This information gives the BC the capability
to rapidly determine range when contact is made.
- TRPs are used as both direct and indirect fire control measures
ésee Chapter 3). These are entered in the sector sketch for the
C to contror his fires and ensure that his reports of enemy
sightings are accurate. Since the range to each TRP is known,
thiswill assist in range determination.

* A map also alows him to determine the best battlecarry setting for
the terrain and enemy situation and to adjust the battlecarry when the
Situation changes.

~ (c) Range cards. The primary use of the range card is to assist the crew
in engaging targets during limited visibility. The BC may also use the range
card to assist in determining range, since range datais recorded on the range
card (seefAppendix )

gd) ISU (using the commander’s sight extension). The BC can use the
ISU horizontal ranging stadia or reticle lead lines methods aready available

to the gunner (seq| parggrgﬁh 2-2C %Zb, e 2-16). Use of the commander's
sight extension doesTimit the BC s field of view.

(e) Laser range finder (AN/GV S-5). Using the laser range finder, the
BC can quickly and accurately determine the range for the gunner. Currently,

these laser range finders are not organic to an infantry company, but they are
organic to the scout platoon.
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(f) Bradley eye-safe laser range finder. BELRFs (ODS models) allow the
commander or gunner to determine rapidly and accurately the target range.
Range, in 5-meter increment is displayed as four digits.

g) MI tank laser range finder. Task force organization may allowsrv
crews and squads to determine target ranges from their positions by requesting
these ranges from M1 crews. _ _ _

(2) Gunner. The gunner has the following methods available to him for
range determination:

* 1SU reticle lead lines [Figure 2-9).
* 1SU horizontal ranging stadia (Figure 2- 1, page 2-18).
* Auxiliary sight.

" Range card. (SeefAppendix B)

Bradley eye-safe laser range finder (ODS models only).

(a) Horizontal ranging stadia (choke sight). This range determination

method should be used only when firing from a defensive position.

* The reticle within the 1SU has a choke sight used to estimate the range
to BMP-type targets. The choke sight Is used for a 1.8-meter-high
target. Since the hull of aBMPisa standard hull that is used on various
vehicles throughout the world, the ranP| ng stadia can be used for
accurately ranging to these different vehicles iHQure 2-10, page 2-19).

* To use the choke sight, the gunner moves the turret until the ranging
stadia lines appear to touch the vehicle in the following manner:

- Aligns the horizontal line to the bottom (track) of the target vehicle.

- Moves the turret horizontally along the target until the top of the
hull appears to touch the stadia line. (The ran%e is read from the
stadia line at the point where the top of the hull touches. If this
point is between the tick marks, an estimation must be made, and
the range is then indexed into the ISU. Then, the gunner or
commander should re-lay the reticle on the target.)

* The choke sight can be used to range to targets in defilade. A
technique in ranging to a hull-down target isto choke the target. The
gunner aligns the bottom horizontal line to the bottom of the target
and aigns the stadia line until the top of the target appears to touch
the lines (Figure %—11, page 2-18). He reads this range and divides
that number 1n half. Thistechnique is |ess accurate than ranging a
fullyexposed target.

Note: Choke only the hull, not the whole vehicle. Do not range to
weapons or lights mounted on top of the turret.
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Figure 2-9. 25-mm sight reticle.
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Figure 2-10. Choke the hull.
0.5

Figure 2-11. Choking a hull-down vehicle.

(b) Reticle lead line and mil relation. Lead lines of the reticle can be
used to determine the ran%e to atarget, since each lead line is 2.5 mils from
the center of the reticle. The width of the vehicle, either the front or flank,
IS used to determine the range. Use of this technique requires the target to be
classified as either afrontal or a flank view (Figure 2-12). This can be done
by comparing the appearance of the front and side of the vehicle. A target is
considered afrontal view if its front appearslarger thanitsside. A flank view
is one in which the side appears larger than the front.[Figure 2-13 illustrates
the relative amount of front and side that can be seenasa rotates from
afull front view (0 degrees) to afull flank view (90 degrees).

FRONTAL VIEW FLANK VIEW

r FRONT - ISIDEI [FRONT I SIDE I

Figure 2-12. Frontal and flank views of a BMP.
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FRONTAL VIEW
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than side
o T AN
T A Y
30 - / \
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60 SIDE
75 - / | )
FLANK VIEW / e l /
Side appears larger P

than front

Figure 2-13. Full frontal and full flank views of a BMP.

* Accurate measurement of avehicle width in milsis required when
determining range with the 25-mm gun reticle. The reticle provides
greater magnification smaller graduated markings on the reticle
compared to the reticle of binoculars, and has a steadier platform.
The gunner can use the 25-mm gun reticle for ranging by using the
reference markings on the center cross. The reference marks
measure 2, 2.5, 3, and 5 mils (Figures 2-14 and[2-15, page 2-20).
The readings are taken from either end of the cross lead lines.

Figure 2-14. Determine range for a BMP at 1,400 meters.
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* Determining the critical target range is based on the size of the target.
The size of the target is estimated using the roil-relation formula. (See
[paragraph 2-2c (1) (a), page 2-13))

* Thesize of the target on the reticle can be used to determine when
the target iswithin critical target range.

- When firing APDS-T, a ran?e of 1,400 meters is the maximum
range for an index setting of 12. When a target is at 1,400 meters,
the reticle s positioned as shown in[Figure 2-14.

- The recommended maximum engagement range for APDS-T is
2,000 meters. The sight picture of a frontal view and flank view
of aBMP beyond thisrangeis as shown in Figure 2-15.

- Maximum engaé;ement range determination for the TOW is
critical. A buddy vehicle can provide the range or the 25-mm or
coax reticle can be used. Using the 25-mm reticle, the sight

picture for TOW when the target is at the maximum engagement
range (3,750 meters) is as shown in Figure 2-16.

FRONTAL VIEW FLANK VIEW
—_——— -y
075 Mil] ———foy \"?lﬁj
| |
L
2 Mils

Figure 2-16. Determine TOW maximum engagement range.
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Note: On ODS vehicles, the BELRF cannot be used with the TOW
selected. If the BELRF must be used to determine range to the TOW
target, the crew uses the BELRF with 25-mm or 7.62-mm selected.
After determining the range, the crew selectsthe TOW.

(c) Backup sight. The backup sight, known as the auxiliar ﬁor aux)
sight, is used when the ISU is not operational or turret power hastailed. The

auxiliary sight has stadia lines for range determination and application of the

correct superelevation based on range. There are stadialinesfor APDS-T

and HEI-T ammunition. This system is used to determine the range and to
engage the frontal or flank view of aBMP.

* Theauxiliary sight has two range scales. The HE scale represented
by broken lines extends to 3,200 meters. The AP scale represented
by a solid line goes to 3,400 meters. (Figures 2-17 and[2-18, the
numbers 4 and 6 represent 400 meters and 600 meters. The HE range
scale continues to 32 which is not shown.)

* Therange to aflank target is determined by elevating the gun until
both the front and rear of the target appear to be touching the AP
stadia lines as shown in Figure 2-17. The range to aflank HE target
is choked in the same manner, using the HE lines.

* To determine the range to afrontal target the gunner uses the
half-stadia method of aigning the center vertical ranging lines with
one side of the target, and aligns the appropriate ammunition stadia
line on the other side of the target (Figure 2-18).

* Coax firi n? is conducted using the same method as HEI-T, using the
HE stadialines.

HE

20 —

Figure 2-17. Determine range to a flank view of a BMP.
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Figure 2-18. Determine range to a frontal view of a BMP.

(3) Driver. Thedriver hasalimited capability to determine range,
especialy in the closed hatch posture. The driver can use the football field
method to estimate range to close-in targets. However, when the driver is
usi n? the night vision sight AN/VV S-2, the sight’ s inherent depth perception
problem prevents accurate range determination.

(4) Fire team. The fire team members in the troop compartment have a
limited capability to determine location, range, and conditions on the
battlefield. The BC must constantly update the fire team leader and squad
leader on their location and hattlefield conditions. Thisinformation facilitates
the rapid trangition from mounted to dismounted operations. The fire team
leader and squad leader must monitor the BC and platoon frequency, using
CVCsor headsets, to maintain Situational awareness.

2-3. TARGET IDENTIFICATION
Target identification is the recognition of a potential target by type. This
identification must determine the target as friendly or enemy.

a. Classification. Classification is the process of categorizing targets by
types (truck, tank, IFV). Soldiers quickly scan the target’s key recognition
features, and then categorize it accordingly. Classification isthe first step
toward identification.

b. Identification. Once atarget has been classified, it must be identified.
|dentification is the positive determination of atarget by nomenclature or
series (T-80, Scorpion series). Since the target has been classified, the
crewman then |looks at the target for key recognition featuresto positively
identify, the target. For example: The gunner classified the target as atank
because of the low silhouette, large gun tube, and tracks. He then looked at
the target from top down. He noted that the turret was smooth and rounded,
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that the gun tube's bore evacuator was at the end of the tube and the suspension
system had no support rollers. He identified the target as a T-55 tank.

Note: Identification does not determine whether or not a target is
friendly or threat.

¢. Discrimination. Discrimination is the determination that atargfet is
either friend or threat. Although Russian equipment has been sold in large
numbers worldwide, soldiers could find themselves facing British French,
and American-made equipment. Soldiers must identify and discriminate a
target before pulling the trigger. There are some techniques soldiers have
avallable to them to assist in target discrimination. .

(1) Combat identification panel. CIPs (battleboards? alow a soldier
looking through a thermal sight to identify a friendly vehicle up to
4,000 meters away. CIPs are holted onto combat vehicles and provide a “cold”
image on a “hot” background. _
~ (2) BCIS (ODS models). BCIS gives the Bradley crew a means of
interrogating vehicles to determine if they are also equipped with BCIS. The
crew lays the %un reticle on target and presses the laze/BCIS switch on the
handstation. A series of visual and audible signals symbolize friend,
friend-in-sector, or unknown.

(3) Unit markings. Unit markings are set in the unit SOP. (Unit markings
are only limited by imagination and resources.) They must distinctly identity
avehicle as friendly, and soldiers must be well-trained to identify those
markings. There are several items units can use to mark vehicles.

~ (8) VS-17 panels provide a bright recognition feature that allows crews
to |dent|fé friendly vehiclesthrough the daysight. _ _

(b) Chemical lights provide a means of marking vehiclesat night.
However, soldiers must know that chemical lights are not visible through a
thermal sight.

(c) Unit symhols may also be used to mark friendly vehicles. An inverted
V painted on the flanks, rear, and fronts of vehicles aids in identifying a
target asfriendly.

Section 11
ENGAGEMENT DECISION

The engagement decision process is a series of progressive and
interdependent steps (or actions): determining threat levels, selecting
weapon or ammunition, and making confirmation. The Bradley
commander is solely responsible for making these decisions.
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2-4. TARGET DETERMINATION

Targets are categorized by the threat level that they represent. To defest
multiple targets on the battlefield the most-dangerous targets must be engaged
first. Commanders determine target threat |evels based on threat analysis of
the mission area. All soldiers must know the engagement priorities of their
unit; However, the BC is responsible for determining the immediate target
threat level, based on the threat posture at the time.

a Target Threat Levels. Thethreat levels are most dangerous,
dangerous and least dangerous. _

(1) Most dangerous. When the crew observes an enemy target with
armor-defeating capabilities that appears to be preparing to engage them the
target threat level is most dangerous. This type of target is the greatest threat
and must be engaged immediately.

(2) Dangerous. When the crew observes an armor-defesting target that is
not preparing to engage them, the target threat level is dangerous. Thistype of
target must be engaged after all most dangerous targets have been destroy

(3) Least dangerous. When the crew observes atarget that does not have
an armor-defeatm? wespon system the target threst level is least-dangerous
target. Thistype of target is engaged after all most-dangerous and dangerous
targets have been destroyed, unlessiit has a high priority of engagement
(command and control vehicles).

b. Determining Factors. When multiple targets of the same threat level
are encountered, the targets must be prioritized according to the threst they
represent. The determining factors used to prioritize these targets are—

(1) Engage close-range targets before engaging long-range targets.
(2) Engage stationary targets before engaging moving targets.
(3) Engage frontal targets before engaging flank or rear targets.

2-5. WEAPON/AMMUNITION SELECTION

Weapon/ammunition selection is the logical selection of aweapon or
ammunition that is appropriate for a given target, and it is a direct result
of the acquisition process. Probability of hit and kill, as determined by
threat type and range, determines which weapon and or anmunition to
engage the enemy. (Table 2-2)
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0-1,200 HE
2,000-3,000 basic TOW

2,000-3,750 all other TOWSs

THREAT RANGE (METERS) RANGE (METERS) DISMOUNTED
TYPE BFV WEAPONS WEAPONS
Armored 65-3,000 basicTOW 10-300 AT4
vehicle 165-3,750  all other TOWs 65-1,000 Dragon
65-2,000 Javelin
Light-armored 20-2,000 AP 10-300 AT4
vehicle 65-3,000 basic TOW 65-1,000 Dragon
'65-3,750 all other TOWs  |65-2,000 Javelin
Unarmored 0-900 coax 0-900 M248
vehicle 300-3,000 HE 0-300 AT4
31-150 M203 (point target)
0-550 M16A2 (point target)
0-150 M18A1 mine
Reinforced |300-3,000 HE 10-300 AT4
position 65-3,000 Dbasic TOW 65-1,000 Dragon
165-3,750 all other TOWs  |65-2,000 Javelin
0-900 coax 31-150 M203 (point target)
(suppression) 0-600 M249 (point target)
0-1,800 TP-T (punch holes | 0-550 M16A2 (point target)
in cinder-block) 0-10 hand grenade
Troops 0-900 coax 0-600 M249 (point target)
300-3,000 HE 0-900 M249 (area target)
0-300 FPW 0-200 M16A2 (moving man)
0-300 M16A2 (stationary man}
0-150 M203 (point target)
31-350 M203 {area target)
0-100 M18A1 mine
5-35 hand grenade
Aerial 1,200-2,000 AP 31,000-5,000 Stinger

SAAD
SAAD

M249
M16A2 (burst)

*Minimum arming distance for TOW 2B is 110 meters; maximum is 200 meters.
Planning effective range for APDS-T is 2,000 meters. APFSDS-T ranges are greater.
*Maximum planning range for Stinger is 5,000 meters.

Table 2-2. Weapon for threat.

2-6. TARGET CONFIRMATION
Target confirmation is the rapid verification of the initial identification and
discrimination of the target. Confirmation isthe final step in the target
acquisition process, and it 1S completed during conduct of fire. Confirnation
takes place after the BC has initiated the fire command but before the execution
element and as the gunner is completing his precise lay. Gunners also go

through a confirmation step. As the gunner makes hisfinal precise lay, he
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assures himself that the target is hostile More announcing “Identified.” On
vehicles equipped with BCIS, the gunner interrogates the target to determine
if the return signal is friend, unknown, or friend in sector.

a The BC completes his evaluation on the nature of the target based on
the target’ sidentification and the tactical Situation. .

b. If the gunner confirms that the target is hostile, he completes hisfinal
lay and engages the target on order. If the gunner determines that the target
isfriendly or neutral, he announces his confirmation to the BC (*frienaly”
or “neutrd”). If he cannot determine the nature of the target, he announces
“Doubtful.” On BCI S-equipped vehicles, the gunner announces “friendly or
friend in sector.” The BC then determines whether to continue or terminate
the engagement.

c. The BC must be kept informed of the tactical situation to assist in
target confirmation. For examgl e, he must be aware of any friendly element
movement within or between bettle positions, the forward passage of lines,
the status of the withdrawal of any covering force, or the movement of civilian
traffic in the area of operations.

Section 111

ENGAGEMENT EXECUTION

The weapons alstems on the Bradley are used to engage and destroy
targets using direct precision and area fires. In order for crewsto
take aovantage of the BFV's weapons systems to quickly lay, engage,
and destroy threat targets, crews must be experts in the methods and
techniques of engagement execution.

2-7.METHODS OF ENGAGEMENT

Once atarget is acquired and discriminated the BC must determine which
method to use to engagbe the target. There are two methods of eng?ement

for 25-mm and coax—Dattlesight and precision gunnery. Each method has

its own fire command (Section IM). Battlesight gunnery is the most rapid
method of engagement, but it is not as accurate as precision. The BC selects @
the method of engagement based on his estimation of the Situation.

Note: Because range selection and ammunition choices for the TOW
system are not required, battlesight and precision methods of
engagements do not apply. _ _

a Battlesight Gunnery. Battlesghtegunnery is the fastest method of
engaging atarget because it uses preselected ammunition and range settings.
The pre-indexed inforrnation is the battlecarry and allows the gunner or BC
to aim, shoot, and BOT (if necessary) to kill targets. This method does not
reguire the gunner to select ammunition or range.
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(1) Battlecarry selection. During fire planning several factors must be
considered in selecting battlecarry. Ammunition is selected for the most
frequently expected enemy target. Next, expected engagement distances are
determ| ned and a range setting Is selected for engagements at those ranges.

Battlecarr?/ options.  The BC has two options for selecting a
battl ecarry—bal stic and extended. All are based on target heig t
ammunition characteristics and capabilities available, and expected
engagement range bards.

% a) Ballistic battlecarry. This option is based on the hallistic capabilities
of each type of ammunition on the Bradley. The BC uses the ballistic firing
tables (FT 25-A-2) to obtain the necessary ammunition information. As stated,
the anticipated target is selected. This gives the BC the exact height of the
target. The gunner aims at half the height of the target, regardless of the tar?et S
motion. The BC must choose arange that will prevent the highest path of the
selected ammunition from passing over the target. For example, the expected
target isaBMP 2, so the desired ammunition isM791. The he| ht of the
target is 2.45 meters. Dividing the target in half equals 1.225 meters TheBC
locates the maximum ordinate column in theTiring table (FT 25-A-2).
ﬁl}/lammum ordinate is the highest measurement the round will travel above

the line of sight.) Checking the maximum ordinate coloumn the BC sees that
1.1isthe largest number, without exceeding 1.2. Reading right, or left, to the
range column, he sees 1200isthe corresponding range for a maximum
ordinate of 1.1. The BC instructs the gunner to index 1200 and select AP for
the battlecarry. When the target is en% aged between 0 and 1,400 meters, there
isa high probability of aflrst round hit. (Table 2-3.)
(b) Extended battlecarry. This technlque is U%d when expected targets

must be engaged b tlecarry of the selected ammunition.
(See Table 2-3 and|Chapter 1, Table 1-3.

)
AMMO SUPERELEVATION

{meters)

600 | 800 1,000 1,200 1,400 1,600 1,800 2,000

M919 01,400 | 10621613} 1.340-1,787 | 1,689.1,965 | 1,820:2,146
M791 01,400 | 1,118,602 1,3641771 [ 1,620-1,948| 1,868.21417
M792 0-945 | 842:1,101 | 1,101,277 | 1,344.1,450| 15641648 1.766:1,831{ 1,878:2,001
COAX 0-900

Table 2-3. Ballistic and extended battlecarry.
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b. Precision Gunnery. Precision gunnery is the most accurate method
of engagement. Precision gunnery reguires both ammunition selection and
range determination at the time of engagement. The BC uses precision
gunnery when— . :

* Timeis available to determine precise range (defense).

*Range to the target is already known.

* The target appears to be outside of the battlesight range band for the
type of ammunition needed to destroy it.

*The engagement requires a change in selected ammunition or range.

(1) Precision gunnery isthe usual method of engagement for HEI-T and
coax, due to the limited ballistic battlecarry range of HEI-T and the high
trgjectory of coax.

(2) Range determination is the key to precision gunnery. Though the
techniques for determining range vary widely in their preciseness, precision
gunnery is defined by the decision to determine and index range, not by the
accuracy of the determination.  The techniques for range determination are
discussed in[Section |

¢. Multiple Targets. When engaginquulti ple targets in different ranﬂe
bands, the BC may choose precision or battlesight gun_ner?;, adjusting the
method to match battlesight in the offense and precision in the defense. The
BC balances the speed and accuracy requirements when selecting the
engagement method.

2-8. ENGAGEMENT TECHNIQUES (Weapon/Ammunition)
The Bradley crew’s godl is to engage and destroy or suppress targets as fast
as possible. This section discusses the various techniques and terms used for
direct fire and effective adjustments of fire. This section discusses techniques
for 25-mm point and area target engagements, coax machine gun engagement
TOW missile engagements, firing port weapons engagements, and smoke
employment. Basic engagement procedures used for al engagements are—
« The BC may be required to |ay the gun for direction if the gunner's
scan is away from the target. The BC will release control to the gunner
(target handoff) and issue the fire command.

* On acquiring the target, the gunner discriminates the target
%)endly, friend in sector, neutral, or doubtful) (see%_
: 0

He announces “Identified,” centers the target in hisfi
view, and switches to high magnification. Depending on the
situation (range, visibility, experience), the gunner may have to
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switch to high magnification before discriminating the target and
announcing “Identified.”

The BC then confirms the target and gives the command FIRE,
observes the target, and provides corrections to the gunner or searches
for other targets.

The gunner completes his switch checks by—
— selecting the announced range, if other than the battlecarry in
the ISU or on the auxiliary Sight.

— Selecting the ammunition/weapon.
— Arming the system.
— Establishing the correct sight picture (depending on target type,
ammunition, target, or BFV motion).
— Announcing ON THE WAY and fires.
8 Observations. An observation is an oral notation by the BC or gunner

of where the round strikes in relation to the target. If the first round fails to
hit the target, observations enable the BC or gunner to adjust subsequent rounds.

(1) TARGET, LOST, OVER, SHORT, and DOUBTFUL areall
observations announced by the BC or gunner (Figure 2-19, page 2-30).

(@ Target. Any portion of the target is hit by direct fire.
éb) Lost. Neither the round nor its effects are observed in relation to the
target.

(c) Over. The round, tracer, or effects are observed above the target.

(d) Short. The round, tracer, or effects are between the firing vehicle
and the target.

(¢) Doubtful. The round or its effects are seen to the left or right of the
target, but appear to be at the correct range. With the observation of
“doubtful,” range correction may not be required, but a deflection shift is
necessary. When “doubtful” is used, it is announced as DOUBTFUL, LEFT
or RIGHT.

?2) The gunner is responsible for observations and adjustments. He
should announce every observation and adjustment as be makes it. Constant
practice is necessary to obtain and maintain this skill. This tells the BC that
the gunner has control of the engagement and does not require a subsequent
fire command. The BC is then free to acquire additional targets, control the
driver, navigate, or communicate with other leaders.

() If the gunner fails to observe the strike of the sensing round (reports
a“lost” or “doubtful” observation) the BC announces his observation.
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(b) If the BC also fails to observe, the driver should automatically report
an observation if he has made one.

Note: By crew SOP, the gunner may announce both observation and
adjustments or smply announce adjustments.

Figure 2-19, Target observations.

b. Target Lead. When engaging a moving target the gunner must lead
(aim in front of) the target to compensate for the movement. The amount of
leadl depends on the velocity of the ammunition target speed, and target angle,
but a standard lead is used to begin the engagement.

(1) When usi n? AP ammunition, the gunner uses a 5-mil lead from center
mass of target (called gap lead). Thisruleis called the gap lead because the
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target is centered in the ga;}a] of the gun reticle. Fi.?u_re 2-20 shows a BMP
given agap lead (note that the lead lines are 2.5 milsin length).

C—_ I! —_
Figure 2-20. Gap lead applied to a moving BMP.

(2) When using HEI-T and 7.62-mm ammunition, the gunner uses far lead,
because the farthest lead line of the ISU is centered on the target. Figure 2-21
shows applying far lead to a truck

— | —

—
————

Figure 2-21. Far lead applied to a moving truck.

(3) When engaging targets moving toward or away from the position, the
?unner may need to make small vertical adjustments (Figure 2-22). If the
arget is approaching he aims at the center base of visible mass; if eremP
he aims at the top center of visible mass. Thisaim point must be carefully
adjusted as the range changes.

MOVING TOWARD

— Com— CENTER BASE OF
FROUF SPUPPIPNIID VL = O Al o $re b e 8. S o b
- o s VISIBLE MASS

1.0
yﬁf/ MOVING AWAY

TOP CENTER
VISIBLE MASS

Figure 2-22. Target moving toward or away from
Bradley position.
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(4) When amoving Bradley isfiring over its flank (side) at a stationary
target, the standard lead rules apply. The gunner leads the target, in the
direction the BFV istraveling (Figure 2-23).

Fiaura 2-22. Gan lead annlied to a stationarv RMP when
rigure Z-23. Gap lead applied 10 a stationar Y BVIF when

a Bradiey fires over its left flank.
(5) If the Bradley and target are parallel and moving in the same direction, no
|ead isrequired. The lateral motion of both vehicles eliminates any lead requirement.
(6) If the Bradley and target are parallel but moving in the opposite
direction, the initial lead must be doubled. (Fi?ure 2-24.) This lead with HE
ammunition may cause the gunner to run out of lead lines and reguire changing
to AP ammunition for that specific Situation.

Figure 2-24. Far lead applied when a target and a
Bradley are parallel and moving in opposite directions.

¢. Direct-Fire Adjustment. There are multiple techniques of direct-fire
adjustment: burst on target, tracer on target, and techniques using
measurements.

(1) Burst on tarﬂet. Burst on target, the fastest method of adjustment,
moves the strike of the round, impacting on the ground, onto the target.

(a? After the gunner has made hisinitial reticle lay on the target and fired,
to apply BOT, he must—

» Concentrate on the target, noting the point on the sight reticle where
the round appears asit hits or misses the target.

+ Announce his observation and BOT.
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« Immediately adjust the reticle aiming point based on his observation,
to bring the next round or burst on target. He must adjust quickly
and accurately. This makes additional adjustments or subsequent fire
commands unnecessary.

+ Announce ON THE WAY and fire a burst of three to five rounds.

(b) The gunner continues to fire, adjusting each burst onto the center of
mass until the target is destroyed and the BC orders CEASE FIRE. _

(c) When the gunner applies BOT, the BC can act as an observer, observing
the first round fired and subsequent burst of fire for deflection and range.

(d) Accuracy of the BOT method of adjustment depends on the ability of
the gunner to maintain correct sight pictures and make precise observations.
To engage moving targets accurately using BOT, the gunner must continuously
track before, during, and after the engagement.

(2) Tracer ontarget. TOT is similar to BOT. As the name implies, the
Pu_nner or BC firing the 25-mm or coax machine Pun, or the squad member

Iring the firing port weapon adjusts the strike of the rounds onto the target
area based on the tracers.

(3) Adjustment techniques.  The gunner and BC can announce
adjustments using any of the following methods: _

(@) Target formadjustment.  Target form is the simplest method of
zﬂ_ ustment. One form is the visible height or width of the target. Range

justments (up or down) refer to the height of the target and azimuth
adjustments refer to the target's width. Target form adjustment can be used
with the ISU or the auxiliary sights. The word “form” may be added after
the announced change or the change may stand alone if target formisthe
standard adjustment technique in the unit's SOP. Form changes are always
giveninfull or half-form increments.

(b) Mil change. This method is simple and accurate at all ranges but it
requires the gunner to know the mil measurements of hisreticle. Mil changes
are given when using a nonballistic reticle in the SU.

. (c& Meter. This method is used with the auxiliary sight, because the sight
ismarked in meters. The gunner must know how to read the ballistic reticles,

AP and HE, in this sight. This technique can be used with the ISU, but
converting metersto mils may cause confusion.

d. 25-mm Point Target Engagement. The 25-mm gun is primarily an
offensive weapon.  Types of point targets likely to be encountered on the
battlefield are unarmored vehicles,.lightlg/ armored vehicles, bunkers, RPG
teams, and helicopters.  When firing 25-mm point target engagements, the
E_unner fires a sensing round, two if the ammunition has changed. He announces

IS observation and adjusts rounds by BOT (Figure 2-25, page 2-34). The gunner
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then fires a 3- to 5-round burst on the target. He continues firing bursts until
the target is destroyed and the BC commands CEASE FIRE.

e wad s Wavwal
3203200 o )Mo

’:%:'"SHORT BOT” POINT OF AIM ADJUSTED
FIRED 3-TO 5-ROUND BURST

Figure 2-25. Burst on target against point target.

e .25-mm Area Target Engagements. One of the Bradltag sprimary
missions is suppression of enemy positions in support of dismounted
movement.  The HEI-T ammunition, with its 5-meter bursting radius,
supports this capability beyond coax range (900 meters) out to 3,000 meters.
(1) Suppressive fireisdirect fire used on known or likely target locations
to degrade one or more of the enemy’s basic combat functions of moving
shooting, observing, or communicating. Success is based on
suppression—denying the enemy the terrain or observation, and the
opportunity to engage. Suppressive fireisrepeated as often as needed to keep
the enemy from establishing a strong fire base or until the area is cleared of
activiTt* Sustained suppression may require a section to alternate suppressive
fire. This parents one vehicle from using al of its ammunition. Area targets
may be terrain features, man-made objects, deployed soldiers, or a location
defined by enemy fire. The specific enemy units and weapons systems mayor
may not be identifiable. Area targets include targets too large for a point
engagement or targets that have considerable width and depth requiring
extensive traversing of the turet. For example, enemy positionsin atree line
or troops on a hilltop dispersed over an area greater than 10 meters.
(ZfAccuraIe range estimation ensures the effectiveness of area free. A
sensing round is needed due to the wide engagement band between 900 to
3,000 meters. Be?/ond 2,000 meters (tracer burnout), the round’s slow flight
and high angle of fire require the gunner to check his sight picture by firing
asensing round (two if the ammunition has changed) and not move the reticle
until the round impacts. This verifies the correct range and aiming point for
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the specific engagement. As the range increases, the aiming point on the reticle
and round impact will be separated during firing. _ .

(3) To engage an area target with HEI-T, a Z pattern is used (Figure 2-26).
After correcting the rangie by indexing a different range or adjusting the reticle,
the gunner lays the reticle on one edge of the target area and commences firing
using the standard Z pattern. Once the opposite edge has been reached, a
second burst is fired aiagonally across the target area to the other corner of
the area. Finally, aburst isfired across the far depth of the target covering
the entire width. The number of rounds in a burst depends on the size of the
target and degree of success (one round for every 10 to 25 meters). Practice
s required to engage targets at extended ranges (1,800 to 3,000 meters).

Figure 2-26. HE against area target.

E4g This technique is continued until the BC commands CEASE FIRE.
5) Additionally, the 25-mm using HEI-T can be used like the coax for
designating area or point targets, for causing incendiary fires, or for reconnaissance
by fire a ranges from 900 to 3,000 meters (seel@arajr?_pﬁ Z—@, below). _

f. Coax Machine Gun Engagements. The coax machinegunis
primarily an offensive weapon. It should be used to destroy unarmored point
tarﬂeta to suppress area targets, and to conduct reconnaissance by fire. The
technique for using coax suppressive fire s similar to that used with the 25-mm
Weapon system. | o

(1) Suppressive fire.  When possible, BFV suppressive fireis
accomplished using the coax machine gun at ranges under 900 meters to
conserve 25-mm ammunition.  Machine gun suppressivefireis usualy
effectivein bursts of 10 to 15 rounds.

(2) Engagement  techniques. Engagement techniques include point and
area target techniques.
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(8) Point target technique. Targets such as jeeps, trucks, RPG teams, and
ATGMs may be engaged from either amoving or statlonarK vehicle. For
personnel consolidated in asmall area (1 to 10 meters), the point target
engagement technique s used.

* To engage a point target, the gunner indexes range, does a precise lay
on target, and firesan initial burst of 10 to 15 rounds (Figure 2-27).
Aninitial burst should hit as much of the target as possible. The
gunner fires additional bursts until the target is destroyed and the BC
commands CEASE FIRE.

* If theinitial burst isshort or long of the target, the gunner adjuststhe

tracers onto the target. Once on target, the gunner continuesto fire
bursts until he is commanded to CEASE FIRE.

KILLING BURST-SHORT /
TRACER ON TARGET
WALKING THE ROUND
TO THE TARGET

oy LT
LRt e

ONCE ON TARGET, FIRE KILLING BURST
{20-25 RDS) UNTIL DESTROYED

Figure 2-27. Point target technique.

(b) Area tarﬁet technique.  Areatargets (seejparagraph 2-§ canbe
engaged from either amoving or a stationary vehicle. For personnel dispersed
4 (over 10 meters), the area target engagement technique is

* To engage an area target after correcting the range by adjusting the
reticle, the gunner lays the reticle on center mass of the target area
and commences firing with an initial burst. Once the ran?e to the
target has been confirmed, a second burst is fired horizontally across
the front of the target area. The third burst isfired diagonally across the
target area. Thefourth burst isfired horizontally acrossthe rear of the
target area. Upon suppression, the BC will command CEASE FIRE.
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Note: During the entire firing sequence, the gunner should be firing 10-
to 15-round bursts.

Figure 2-28. Area target technique.

* Movement of the turret and vehicle carries the burst through the target
when anarrow frontal area target is presented (Figure 2-29). Round
dispersion also helps cover the target width.

« From a stationary vehicle, the gunner must traverse the turret to form
the Z pattern.

TURRET STATIONARY @

¥
DIRECTION OF “':\' TARGET AREA
BRADLEY Y
o
TURRET TRAVERSING
&
! 1 s
. “-"‘}’.‘
TURRET STATIONARY
-

Figure 2-29. Z pattern from a moving Bradley.
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(3) Special uses of machine gun fire. The coax machine gun can also be
used for other purposes, as discussed below.

(a) Reconnaissance by fire. Reconnaissance by fireis used to cause a
hidden enemy to react. The gunner fires a single burst while constantly
observing for possible enemy movement or return fire. A sensing vehicle
and/or dismounted observer must be present to detect any enemy movement
or actions. (Figure 2-30.)

R e i b A .
FIRE A SINGLE BURST, {\\ Sl
CONSTANTLY OBSERVING FOR 3. v\ T
ENEMY REACTION

Figure 2-30. Reconnaissance by fire.

h) Firing through concealment. The coax machine gun can be used to

genetrate most concealment used by dismounted personnel—trees, hasty

arricades, or lightly constructed buildings. Treat such concelment asa point
target. (Flgure 2-31)

Figure 2-31. Firing through concealment.
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(c) Incendiary fire. ~ Machine gun tracer ammunition, particularly
armor-piercing incendiary tracer, can set fire to any read|ly combustible
material, such as dry grass, grain, dried brush, or wood. Fire denies a
part|cular area to the enemy, and smoke from a buri ng field can be used to
screen movements (Figure 2-32).

LY YN

%i,m

g. TOW Engagements. The TOW is used against armored and lightly
armored vehicles beyond 25-mm capability, at ranges up to 3,000 meters for
the basic and 3,750 meters for all other TOW missiles. The Bradley must be
stationary when engaging targets with the TOW. The driver and cargo hatches
must be closed. The crew must check the vehicle slope indicators to be sure
that the vehicle does not exceed the 10-degree Slope warning. The gunner must
ensure that both ballistic doors of the ISU are open.

(1) Before firing the TOW, the gunner must determine if there are any
obstacles between the vehicle and the target that might interfere with the
missile. If the target is moving, the gunner must determine if the target will
be in sight long enough for the missile to reach it.

2) The gunner usesthe a?ht to determine if the target is engageable
Figure 2-33 Page 2-40). He places the cross hairs on the center-of-target
VIS| ple mass. It on high manlflcanon the area between the vertical cross hair
and the edge of the sight, in the direction of travel, is clear of obstructions, the
target is engageable.

2-39



FM 23-1

A
- COVERED AREA IS WITHIN SIGHT.

ﬂ IDQNOTE‘[UGAGE. .

Figure 2-33. Obscured target.

~_(3) When engaging with the TOW, the gunner’s sight picture is as shown
in Figure 2-34. The word “TOW” is displayed on the status indicator at the
bottom of the FOV.

Figure 2-34. TOW sight picture.

(4) When engaging a moving target with a TOW, the gunner must
continuously track the target, keeping the reticle cross hairs on the center of
mass. GUNNERS DO NOT ATTEMPT TO GUIDE THE MISSILE WHEN
IT ENTERS THE SIGHT PICTURE. The TOW 2B flies above the target to
kill. Gunners must not change the center-of-mass aim point to guide Sl
to the target. A depiction of the missile tracking concept is shown ir| Figure 2-3
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(]
| OPTICAL LINE OF SIGHT

Tow ,-“_ ALIGNED TO INFRARED
INFRARED FLARE —»3!

Ar orALT
L"‘GE ur sioni

SENSED MISSILE
be———— DEVIATION FROM
WIRE LINK - .E LINE OF SIGHT

'
4
“
]
b
.
13
{
'
]
D
|

LAUNCHER

/ v "7 N D, T . .
) WAW‘—' ASSEMBLY

Figure 2-35. Missile tracking concept.

? Night en%agements require a coordinated crew effort and more
detailed planning than day engagements.

(6) When firing over Water the BC should analyze the sector as soon as
tRe Tpgsvl\}mn is occupied to determine if water will affect the employment of
the

(@) The various types of TOWs maybe fired over water to amaximum
range asshown in[Figure 2-36, page 2-42, and a minimum ran?e asshownin
, page 2- |auncher and target at water surface level).

e BC uses , page 2-43, to determine the extended range

of missileswhen firing overwater (when TOW launcher or target isabove the
surface level of water).

* He determines the type of missile being used.

* He determines the height above the water surface of the TOW |auncher
and places atick mark at the corresponding height in the | eft-hand
column of the table.

» He determines the height above the water surface of the target and
placesatick mark at the corresponding height in the right-hand
column of the table.
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BGM-71A BTM-71A

BGM-71A-2 BTM-71A-2

BGM-71A-2A 2,624 FEET 3,608 FEET 3,608 FEET BTM-71A-2A
OR

OR OR
1,100 METERS 1,100 METERS

e | e

m TARGET

Missiles can be fired over water 1,100 meters wide with a maximum range as shown.

i3 BOOMETERS

BGM-71A-1 BGM-71C-1 BTM-71A-1
BGM-71A-3 BGM-71C-1A BTM-71A-3
BGM-71A-3A BGM-71D BTM-71A-3A
BGM-71C BGM-71E

3,608 FEET 2,624 FEET 4,756 FEET

OR OR

Fw_|-100 METERS | 800 METERS

—

OR
1,450 METERS @

TARGET

Missiles can be fired over water 800 meters wide with a maximum range as shown.

Figure 2-36. Maximum TOW missile range.

BGM-71A-2 BTM-71A-2
BGM-71A-2A BTM-71A-2A
1,400 METERS 200 METERS
B 0 = N
= A RO
TARGET

Missiles can be firad over watsr 1,400 meters wide with a minimum range as shown,

BGM-71A-1 BGM-71C-1 BTM-71A-1
BGM-71A-3 BGM-71C-1A BTM-71A-3
BGM-71A-3A BGM-71D BTM-71A-3A
BGM-71C BGM-71E

1,100 METERS l 200 METERS

Missiles can be fired over water 1,100 meters wide with a minimum range as shown.

Figure 2-37. Minimum TOW missile range.
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» He then connects the two tick marks with astraight line. The point
where the linesintersect the center column is the maximum range the
missile can travel without getting too close to the water.

BGM-71A BTM-71A
BGM-71A-2 BTM-71A-2
BGM-71A-2A BTM-71A-2A

HEIGHT OF LAUNCHER HEIGHT OF TARGET

ABOVE WATER IN METERS ABOVE WATER IN METERS
25 ALLOWABLE RANGE TO TARGET »

24 IN METERS ACROSS WATER 24
23 ]
22 \ 22
21 . 21
20 - 20
19 - 19
18 - 18
17 - 17
16 - 16
15 - 15

14 y 14
13 | MAXIMUM . 13
12 RANGE 3,000 M 12
11 2,875 - \ 1t

10 2,750 - 10
2625 - 9
2500 - 8
2375 - 7
2,250 - 6
2,125 - 5
2,000 - 4
1875 - 3
1,750 - 2

1

WATER 1 1,625 WATER
LEVEL LEVEL

N W A T N D

Table 2-4. Extended range over water.
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BGM-71A-1 BGM-71C BTM-71A-1
BGM-71A-3 BGM-71C-1 BTM-71A-3
BGM-71A-3A BGM-71C-1A BTM-71A-3A
BGM-71C BGM-71D

BGM-71E
HEIGHT OF LAUNCHER HEIGHT OF TARGET
ABOVE WATER IN METERS ABOVE WATER iN METERS

50 50
48 ALLOWABLE RANGE TO TARGET 48
46 IN METERS ACROSS WATER 46
44 44
42 42
40 40
38 38
36 36
34 34
32 32
30 30
28 28
26 26
24 24
29 -a
«“ 3,750 M
20 20
18 18
16 16
14 14
12 . 12
10 - 10

8 | 212 8

6 | 1875 6

4 1 1625 4

2 | 1378 2

WATER WATER
LEVEL LEVEL

Tabie 2-4. Extended range over water {continued).
h. M257 Smoke Grenade launcher En a?ement. To coordinate crew

actions when firing the M257 smoke grenade |auncher, the following fire
command is used in conjunction with specific duties.
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(1) While traversing the turret toward the area where the smoke screen
IS desired, the BC commands GRENADE LAUNCHER to dert the crew that
the grenade launcher isto be used.

(2) The BC, after laying the turret, verifies that al hatches and the combat
door are closed.

(8’3\? The BC or gunner moves the grenade launcher ON-OFF switch to
the ON position; the BC commands either FIRE or FROM MY POSITION
and fires the grenades. After the grenades have been fired, he announces
GRENADES LAUNCHED. He then issues driving commands appropriate
to the tactical situation. The BC can then return to open hatch position to
resume target acquisition.

(4) The crew should reload the grenade launchers when they can safely
do so. The Bradley should be in an area where no enemy contact islikely
before reloading launchers.

I. Firing Port Weapon (M2 Only) Engagement. The FPW is primarily
an offensive weapon that gives the M2 close-in suppressivefire.

* The FPW isfully automatic.

* The FPW gunner engages targets by guiding tracers into the target
area.

 The FPW gunner can engage targets out to 300 meters (tracer
burnout).

* The FPW gunner uses TOT adjustment techniques followed by a
suppressive burst.

j. Aerial Engagement. Proper weapon and ammunition selection for the
range and target is the key to success. Table 2-5 shows the weapons and the
type of aerial targets that they can destroy.

FIXED WING HELICOPTER

SLOW| FAST ARMORED | UNARMORED | PARATROOPER

. oo veo RIMY vee vEC
COAX TES TES v TES | =~

HEIT YES YES* YES YES YES
APDS-T YES YES* YES YES YES
APFSDST | YES YES* YES YES NO
TOW YES | NO YES YES NO

*Secondary source if coax is not available or if out of coax range.
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(é)_ The 25mm gun is effective against ow-moving fixed-wing aircraft
and helicopters (Figure 2-38 and Figure 2-39). When using the ADR sight, the
gunner inaexes 1,800 meters. The APDS-T, APFSDS-T, or HEI-T can be used

a%aj nst slow-movi n%l fixed-wing aircraft and helicopters. A COntinUOUS burst of

20- to 25-rounds (high rate), using TOT to adjust rounds on target will sustain
the volume of fire and kill the target. The APDS-T/APFSDS-T has a higher
probability of hit than HEI-T; however, HEI-T has a higher probability of kill.

At ran?es beyond 1,200 meters, the APDS-T is more effective on helicopters. At
ranges less than 1,200 meters, HEI-T is more effective on helicopters.

Figure 2-38. Air defense reticle.

Figure 2-39. Choking a helicopter with the ADR.
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(2) The coaxial machine gun is used againgt fixed-wing aircraft,
unarmored helicopters, and airborne troops. It is ineffective against heavily
armored helicopters such asthe Hind-D. A continuousburnt (50 to 100 rounds)
at the aiming point is required and TOT is used to bring rounds on target. Asin
ground enﬂ ements, the coax is effective out to 900 meters.

(3) The TOW weapon system should be used against stationary and
slow-moving gjp to 80 kilometers per hour) aerial targets beyond 1,700 meters.
Beyond 2,000 meters, the 25-mm uses too much ammunition per kill. The
TOW should be used against helicopters only when necessary.

(4) The best technique for engagin h|?h-speed arcraft isacontrolled
burst of coax and small-arms weapons fire from mounted and dismounted
elements at a designated point. This can be done by the platoon |eader or
P_I atoon sergeant with a predetermined command or by the leader initiating

ire so that other elements can fire on his tracers. The platoon |eader or
El_ato_on sergeant needs to apply a 200-meter lead on the approaching aircraft.
ireisdirected in front of the aircraft, so that the aircraft flies through the
PI atoon's cone of fire. Gunners DO NOT try to track the aircraft; it flies too
ast (Figure 2-40).

(a) If the aircraft is flying directly toward the vehicle, the gunner uses a
controlled burst of 50 to 100 rounds. He selects an aiming point Slightly above
the nose of the aircraft. Thus, the aircraft flies into the cone of fire.

2 FOOTBALL FIELDS FOR HIGH-SPEED AIRCRAFT
AR RN TTFIT T T

& !
By, >\ EA%

- ANN_METED
-Vic i on

— LUUIV]
R -7 A
-

Figure 2-40. Football field technique.
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~ (b) Another technique to engage high-speed aircraft isto pick areference
POI nt or a series of reference points (Figure 2-41). For example, the platoon
eader aerts the platoon and as the aircraft nears a reference point, he orders
ENEMY AIR, REFERENCE POINT TWO, FIRE. All weapons of Bradleys
and dismounted soldiers are fired at a 45-degree angle above the referece point.

Figure 2-41. Reference point technique.

he rapid rate of fall of paratroopers makes them hard to engage
(Figure 2-42). To engage the paratrooper, gunners—
+ Usethe |SU asthe primary sight.
« Use the coax machine gun at ranges under 900 meters. Use the
25-mm (HEI-T) at ranges beyond 900 meters.
» Fireaburst with alead of two man heights beneath the dropping
paratrooper.
If troop—carrying helicopters are sighted, they should be engaged and not
the parachuting or rappelling troops.
Note: The helicopter isa better tar?et. The Geneva Convention prohibits
the engaging of the aircraft crewsif they are parachuting out of damaged

arcraft. Paratroopers jumping from a damaged aircraft are not protected
whileintheair.
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Figure 2-42. Engaging paratroopers.

k. Engagement Problem Areas. When a crew misses a target,
commanders should consider the following:
* Had boresight and zero been conducted correctly or had the
boresight knobs been moved?

Did the crew get confused trying to engage or during the engagement?
Was the anmunition dispersion erratic?

What range was indexed by the gunner?

On target engagements requiring lead, wasit too much or not

Did the gunner and BC know how to use BOT and
engagement techniques?

« Was the thermal display adequate or did it look insufficient for
normal operation?
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2-9. ENGAGEMENT TERMINATION

The BC must determine when to cease fire against a target, when to shift fire
against multiple targets, and when to shift from one firing position to another.
Target effect may not aways be clear and require the BC to make that decision
based on indicators of target effects.

a. Kill Standards. Kill standards are classified as mobility, firepower,
mobility and firepower, and catastrophic.

1) A mohility kill hinders avehicle's ability to move under its own power.
2) A firepower kill hinders a vehicle's abHitY to use its weapon systems.
3) A combined mobility and firepower kill hindersa vehicle's ability
to move under its own power and hinders a vehicle's ability to useits
weapons systems.

(4) A catastrophic kill is a total loss of weapons systems, vehicle mobility,
and al on-board equipment.

b. Armored Vehicles.

(1) Kill standard.  Most armored vehicle |osses are repairable;
nonrepairable |osses are the exception. Based on the ammunition and time
required to achieve destruction, the minimum standard is to achieve a mobility
or firepower kill.

(2) Kill indicators. During an engagement, the following indicators may
cause the gunner or BC to cease or shift fire to a different target:

* The vehicle stops moving.

* The vehicle stopsfiring.

* The vehicle is smoking from what appears to be internal damage.
* The vehicle explodes.

* The crew abandons the vehicle.

Note: When an armored vehicle is hit by a 25-mm round (AP or HE) or
a TOW missile, an observable explosion with flash occurs. Thisis the
effect of the round impacting on the target, not necessarily an indication
of damage to the target.

¢. Unarmored Vehicles.

(1) Kill standard. Threat unarmored vehicles are multiwheeled, which
alows them to continue gﬁerati ng with one or more tires Functured. The god
against an unarmored venicle isto cause a mobility kill or cause the driver
and crew to abandon the vehicle.

(2) Kill indicators. One or more of the following indicators may cause
the gunner or BC to cease fire or shift to a different target.

* The vehicle stops moving.
» Thevehicleissmoking
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« The vehicle explodes.
+ The crew abandons the vehicle.

d. Dismounted Infantry/Antiarmor Systems. _
(1) Kill standurd. Destruction of dismounted P]OI nt and area targets is
difficult tomeasure.  The godl isto neutralize the antiarmor firepower
capahility of the target either through destruction, damage, or suppression.
(2) Kill indicators. When engaging point or area dismounted infantry or
antiarmor targets, the following indicators may |ead the BC to cease or shift fire:
* The dismounted threat stops maneuvering.

» The dismounted threat's antiarmor fire ceases or becomes noticeably
ineffective.

* The antiarmor systems are hit by the 25-mm rounds.
« Dismounted infantry casualties are observed.

Note: When suppressing an area target, the duration of required
suppression is based on the METT-T requirements of the situation.
Suppression should be maintained as long as the unit gains a tactical
advantage by doing so, or until another element can close with the target
and destroy It.

Section 1V
FIRE COMMANDS

Fire commands are the language of gunnery. When any language is
incorrectly used, confusion and misunderstanding will result. All
direct-fire engagements begin with a fire command. Fire commands
dert the crew to initiate actions. Subsequent fire commands direct
the fires of the selected weapon, sustain and control the engagement
until the tarﬁet is destroyed, and end the engagement. Fire commands
coordinate the crew's efforts. All variations are derived from the basic
seven elements. Fire commands will vary in form, but must include
those elements necessary for the crew to select ammunition,
determine the target information, and fire the weapon.

2-10. ELEMENTS OF A FIRE COMMAND
The sequence and elements of afire command are alert, weapon/ammunition,
description, direction, range, execution, and termination.

a Alert. The first element alerts the crew of an immediate engagement
and who will conduct the engagement.
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b. Weapon/Ammunition. The second element informs the crew of the
weapon and ammunition that is to be used.

c. Description. Thethird element identifies the target for the crew. If
there are multiple targets, the BC tells the crew which target to engaqrt]e firgt.

d. Direction. The fourth element is given to guide the gunner when the
BC cannot lay the weapon for direction or elevation.

e. Range. Thefifth element of a fire command informs the gunner of
the range to select. It is also used with the ODS vehicles when the BELRF
reports errors, o

f. Execution. Once the crew responds to the first five elements, the BC
gives the sixth element. Before the execution element, the BC reconfirms the
target as hodtile. - _

0. Termination. The seventh element informs the gunner when to stop
firing or shift to another target in a multiple engagement.

2-11. FIRE COMMAND TERMS
Listed below are terms used during direct-fire engagements. These terms are
common to all fire commands.

a Alert Terms. Various terms are used in the dlert to identify whois
to conduct the engagement. For turret weapons, the term “Gunner” is used.
For firing port weapons, the terms “ L eft bank” “Right bank,” or “Rear
bank” are used.

b. Weapon/Ammunition Terms. The following terms are used for
selection of weapon/ammunition.

WEAPON/AMMUNITION ~ ANNOUNCED AS

25-mm HEI-T HE

25-mm APDS-T,

APFSDS-T, TPDS-T SABOT (pronounced SAY-BO)

25-mm TP-T HE or SABOT (Announce the type
of ammunition that TP-T
issmulating. )

M240C coax COAX

TOW MISSILE

c. Description Terms. Most targets must be designated by using the
following terms.

TYPE OF TARGET ANNOUNCED AS
Tank or tank-like target TANK

2-52



FM 23-1

TYPE OF TARGET ANNOUNCED

Infantry fighting vehicle or

armored personnel carrier PC*

Unarmored vehicle TRUCK

Helicopter CHOPPER
Fixed-wing aircraft PLANE

Personnel TROOPS

Machine gun MACHINE GUN
Antitank gun or missile ANTITANK
Any other target* (Briefest term possible)

*The term “PC” may be used for most lightly armored targets; for
example, self-propelled artillery, self-propelled antiaircraft systems,

command and control vehicles, and self-propelled ATGMs. Comhination
targets, such as atruck-mounted ATGM system, can be identified by
combining terms—in this case, ANTITANK TRUCK. The BC may
announce MOVING as part of the description element.

~d. Direction Terms. These terms are used to guide the gunner’saim
into the target area. _ _

_ (1? Traverse. This method is used when targets are outside the gunner’s
field of view and the BC cannot, or chooses not to, lay the gun for direction.
The BC commands TRAVERSE RIGHT (or Ieft). The gunner traverses
rapidly in the direction commanded. As the gunner nears the targey, the BC
commands STEADY, and the gunner slows his traverse. When the gunner is
laid on the target, the BC announces ON. The gunner stops traversing because
the target should be in his field of view. If the target is not in the field of view,
the gunner searches the target area until he can Identify the target or the BC
Issues a subsequent direction correction.

(2) Shift. Thisterm is used when two or more targets are visible at the
same time through the ISU. The BC commands SHIFT LEFT (RIGHT), PC.
Thde gunner immediately shifts to the next target in the subsequent command
and engages. _ _

(3) Reference point and deflection. The reference point must be easily
recognized by the gunner. The BC uses his binocular to measure the deflection
from the reference point to the target and announces the necessary shift. For
example, the command migiht be REFERENCE POINT, BRIDGE, RIGHT
THREE ZERO. The gunner lays the reticle of the sight on the reference point,
estimates 30 mils, and traverses ri?ht 30 mils and tries to identify the target.

(4) Range card data. During limited visibility conditions when the BC
cannot see the target, he uses range card data to give the gunner the deflection,
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elevation, and range (see{Appendix B). The BC uses the defection from the
range card and commands DEFLECTION. The gunner |ays the turret for
direction using the turret azimuth ring and repeats the deflection reading to
the BC. The BC then uses the elevation from the range card and commands
ELEVATION. The gunner, using the gun elevation inaicator and pointer, lays
the weapon for elevation and repeats the elevation reading to the BC. Then,
the BC uses the range setting from the range card and commands RANGE.
The gunner indexes the range and repeatsit to the BC.

e. Range Terms. Range is announced in 200-meter increments
corresponding to the settings on the range select knob. I the range is an odd
number, it is rounded off to the lower hundred meter range. Rounds that fall
short of atarget are easier to sense. Examples of announced range include
the following.

RANGE ANNOUNCED AS
900 meters EIGHT HUNDRED OR EIGHT
1,200 meters ONE TWO HUNDRED,
TWELVE, OR TWELVE
HUNDRED
3,040 meters THREE THOUSAND OR
THIRTY

Note 1. Aslong as the crew understands the terminology, any of these
examples can be used.

Note 2: On ODS vehicles, if the gunner determines the range using
BELRF, it is not necessary for the BC to announce the range.

f. E(>j<ecution Terms. There are three terms used to execute thefire
command.

(1) Fire. The command FIRE tells the gunner to fire the weapon when
he has completed his crew duties and has the correct sight picture.

(2) At my command. If the BC wishesto delay firing he saysAT MY
COMMAND. Thisterm is used when atarget must be killed at a specific
location, or more than one vehicle must shoot at the same time. Examples.
The commander determines a BMP is best killed on a bridge to halt the enemy
column, or the platoon |eader wants to surprise the enemy with cross, depth,
or frontal fire. N

(3) From my position.  Normally, the gunner engages al main gun
targets. If the gunner is unable to identify or engage the desired target, the
BC will engage the target. He says FROM MY POSITION, makes the fina
precise lay, saysON THE WAY and fires. When the gunner is able to resume
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his duties, the BC should return control to him. Once the hand off is
completed, the BC gives the gunner the command FIRE.
g. Termination Terms. To terminate an engagement, the BC commands—

« CEASE FIRE. This terminates the engagement.
* CEASE TRACKING. This terminates a missile engagement.

h. Response Terms.  Additional response terms must be used in fire
commands are as follows, _ _

(813 |dentified. The gunner usesthisterm to inform the BC that he has
|ocated the target(s) stated in the fire command. “Identified” stated by itself
indicates to the BC that the gunner has confirmed the target is as stated in the
description. If not, the gunner will state “Identified” followed by friendly,
friend in sector, neutral, or doubtful.

(2) Cannot identify. Thisterm informs the BC that the gunner cannot
find the target. The BC must either re-lay the weapon or engage the target.

(3) Cannot engage. This term informs the BC that the gunner can identify
the target, but is unable to conduct the engagement. _

(43 On the way. Thisterm informsal crew members that aweapon is
being fired, alerting them to observe the round.

. Repeat Terms. When a crew member fails to hear or understand a
part of the fire command he announces the element in question. For
example, if the gunner says“Ammo”.  The BC repeats only the
ammunition or weapon element.

j. Correction Terms. To correct an error in a fire command, the BC
commands CORRECTION and corrects only the element in error.  For
example, GUNNER HE, TRUCK, ONE SIX HUNDRED. CORRECTION,
ONE EIGHT HUNDRED, FIRE.

2-12. FIRE COMMAND METHODS

Precision and battlesight are the two basic types of fire commands. The
precision fire command is the most accurate method to engage a target. The
battlesight fire command is the fastest method to engage a target.

a Precision Fire Command. Precision fire commands are used in
defensive engagements when the Bradley has the advantage of time, distance,
and the Bradley is protected until exposing the turret for the engagement. Time
is used to lay the turret weapons on target, to determine range, to issue afire
command (except the execution and termination elements), and to adjust the
fire control system. (The BELRF, on the ODS vehicles, will transfer the range
determination duty to the gunner.)

(1) The BC determines the range and announces it to the gunner who
indexes the announced range.
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EXAMPLE 1
ELEMENT COMMANDER GUNNER
Alert N “GUNNER"
Weapor/Ammunition  “SABOT”
Description “PC’
Direction (optiondl)
Range “ONE SIX HUNDRED"
“IDENTIFIED"
Execution “FIRE”
o “ON THEWAY”
Termination “CEASE FIRE”
EXAMPLE 2
ELEMENT COMMANDER GUNNER
Alert ~ “GUNNER’
Weapon/Ammunition “COAX”
Description “TROOPS’
Direction (optional)
Range “SIX HUNDRED"
“IDENTIFIED"
Execution “FIRE”
o “ON THEWAY”
Termination “CEASE FIRE”

(2) If the BC wants the gunner to determine the range, he commands

RANGE. The gunner immediately initiates range determination procedures
once he has detected the target. When the gunner has determined the range,
he announces “Identified” and the range. The BC commands FIRE. The
gunner indexes the range, then announces “On the way.”
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ELEMENT COMMANDER GUNNER
Execution “FIRE”

“ON THE WAY”
Termination “CEASE FIRE"

~ (3) For the ODS vehicles with the BELRF and BCIS systems, precision
fire commands are altered. Before engaging the target, the gunner
discriminates that the target is a threat and that no friend or friend in sector
signal has been received by the BCIS system. He uses the BELRF to laze on
the tarPet. If the gunner has received the range and discriminated the target

he replies to the BC's fire command with “Identified.”
EXAMPLE
ELEMENT COMMANDER GUNNER
Alert ~ “GUNNER"
Weapon/Ammunition "SABOT"
Description “PC”
Direction (optional)
Range
“IDENTIFIED"
Execution “FIRE"
o “ON THEWAY”
Termination “CEASE FIRE”

Note 1. If the BELRF returns an error code or receivesamultiple return,
the gunner tries to laze on the target again. If this does not eliminate the
problem, the gunner announces “Range.” Thiswill require either the BC
or gunner to apply range determination Frocedures and the gunner to

induce range manually into the fire control system.
EXAMPLE
ELEMENT COMMANDER GUNNER
Alert ~ “GUNNER’
Weapon/Ammunition “SABOT”
Description “PC”
Direction (optional)
Range “RANGE"
“ONE TWO HUNDRED"
“IDENTIFIED"
Execution “FIRE”
“ON THEWAY”
Termination “CEASE FIRE
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Note 2: If either a“friend” or “friend in sector” signal is received by the
BCIS, the gunner will reply with “Identified friend™ or “Identified friend in
sector.” The commander will immediately command CEASE FIRE, and
the crew will repeat the acquisition process.

EXAMPLE
ELEMENT COMMANDER GUNNER
Alert “GUNNER’
Weapon/Ammunition “SABOT”
Description ‘PC’
Direction (optional)
Range
“IDENTIFIED
_ FRIEND”
Execution
Termination “CEASE FIRE”

_b. Battlesight Fire Command. Battlesight fire commands are used
during offensive operation where speed and accuracy are required. In the
fire command, the word “battlesight” replaces the ammunition/weapon and
the range element. The target description identifies which battlecarry
ammunition and range is used, for example, PC = sabot, 1,200 meters; or
troops = coax, 600 meters. When the auxiliary sight is used, the range line
aiming point is the same as the battlecarry range in the 1SU.

EXAMPLE 1
ELEMENT COMMANDER GUNNER
Alert “GUNNER’
Weapon/Ammunition  *BATTLESIGHT”
Description PC
Direction (optiona) ~ “TRAVERSE RIGHT"
Range

“IDENTIFIED"
Execution “FIRE”
o “ON THE WAY”

Termination “CEASE FIRE”
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EXAMPLE 2

ELEMENT COMMANDER GUNNER
Alert “GUNNER”
Weapon/Ammunition  “BATTLESIGHT”
Description “TROOPS’
Direction (optional)
Range

“IDENTIFIED"
Execution “FIRE”

“ON THE WAY"
Termination “CEASE FIRE"

C. Subsequent Fire Command. The BC uses his observations to
formulate subsequent fire commands to adjust the gunner’s firing. The aert
and execution are reguired. Range or deflection elements are announced as
necessary to direct the gunner.

(1) Alert. The BC announces his range observation as the alert $for
example, SHORT). Thisaso notifies the gunner that a subsequent fire
command follows.

(2) Range correction. I the round goes over the target, he subtracts
range; i short, he adds range. A correction more than 200 meters may require
the gunner to index a different range in the ISU or the auxiliary sight. Range
errors under 20 meters are best adjusted by target form.

(3) Deflection correction. The deflection correction is based onthe BC's
deflection observation. I the round goes to the left of the target, his correction
is to the right. Deflection corrections may be given in mils or target forms.

(4) Execution. The BC completes the subsequent fire command with the
command of execution, FIRE.

2-13. TOW FIRE COMMAND

The TOW fire command is used to engage enemy tanks and other targets
beyond the range of the 25-mm gun. Normally, the Bradley remains protected
and fires from defilade. The word “missile” is aways the ammunition element
and no range element is needed.

EXAMPLE
ELEMENT COMMANDER GUNNER
Alert ~ “GUNNER’
Weapon/Ammunition “MISSILE"
Description “TANK"

Direction (optional)
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ELEMENT COMMANDER GUNNER
Range
“IDENTIFIED"
Execution “FHIRE"
o “ON THEWAY”
Termination “CEASE TRACKING"

Note: The only term that may change is the description term. Other
terms such as “PC, * “Chopper,” or “Bunker” maybe used.

2-14. FIRING PORT WEAPON (M2 ONLY) FIRE COMMAND

There are six firing port weapons on the basic Bradleys on three separate
banks; two on the ramp of the M2A2. The BC or FPW gunner identifies a
target and issues afire command.

EXAMPLE
ELEMENT COMMANDER FPW GUNNER
Alert “LEFT BANK”
(LEFT REAR/RIGHT REAR)

Weapon/Ammunition

Description “TROOPS’

Direction (optional)

Range “TWO HUNDRED”

“IDENTIFIED"
Execution “FIRE”
o “ON THE WAY”

Termination “CEASE FIRE”

2-15.MULTIPLE TARGET ENGAGEMENT
In combat, Bradley crews will be required to engage multiple targets. These
engagements will require speed and accuracy to suppressor destroy all targets.
The BC must prioritize the targets by threat levels, and the gunner must
identify all targets before the engagement begins.

EXAMPLE 1

‘Moving to a battle position, the BC acquires two BMPs to the front. While
laying the turret for direction, he issues afire command.

ELEMENT COMMANDER GUNNER
Alert ~ “GUNNER’

Weapon/Ammunition “BATTLESIGHT”

Description E\é\:/o PCS, LEFT
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ELEMENT
Direction (optional)
Range

Execution

Termination
Description

Execution

Termination

COMMANDER GUNNER
“IDENTIFIED”
“FIRE"
“ON THE WAY”"
“SHORT, BOT"
“CEASE FIRE”
“RIGHT PC”
“IDENTIFIED”
“FIRE"
“ON THE WAY”
“CEASE FIRE”

Note: OnI%/ the description execution, and termination were needed to

complete the engagement.

EXAMPLE 2

Inthe battle position, the BC acquires one tank and one BMP to the front.
While laying the turret for direction, he issues a fire command.

ELEMENT

Alert N
Weapon/Ammunition
Description

Direction (optional)
Range

Execution
Termination
Weapon/Ammunition
Description

Range

Direction

Execution

Termination

COMMANDER

“GUNNER"
“MISSILE”

“TANK AND PC,
TANK”

GUNNER

“IDENTIFIED”
“ON THE WAY”"

“FHIRE"

“CEASE TRACKING"
“SAMBOT"

“ m"

“ONE TWO HUNDRED"
“SHIFT LEFT”

“FIRE"
“CEASE FIRE”

“IDENTIFIED”
“ON THE WAY"
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Note: The weapon/ammunitiom description range, execution, and
termination were necessary for continuing this engagement.

EXAMPLE 3

While moving, the BC acquires one BMP and dismounted infantry to the
front. While laying the turret for direction, he issues afire command.

ELEMENT COMMANDER GUNNER
Alert “GUNNER”
Weapor/Ammunition  "BATTLESIGHT”
Description “ %AND TROOPS,
Direction (optional)
Range
_ “IDENTIFIED"
Execution “FIRE”
“ON THE WAY”
o “LEFT ONE"
Termination “CEASE FIRE”
Weapon/ammunition
Description “TROOPS’
Range
_ “IDENTIFIED"
Execution “FIRE”
“ON THE WAY”
Termination “CEASE FIRE"

2-16. INFANTRY PLATOON AND SCOUT SECTION
FIRE COMMANDS

The platoon leader uses two processes, in varying degrees, to control
fires—fire planning and fire commands. He decides how to control fires based
on the situation and the time available to plan and prepare. Thus, in ameeting
engagement or in a movement to contact when time to plan and prepare Is
limited, the platoon leader initiates fires with a fire command. During the
fight, fires are controlled by fire patterns as specified in the platoon SOP
(orally transmitted unless otherwise specified). In a prepared defense, with
severd days to plan and prepare, the platoon |eader initiates the fight with a
fire command or an event (enemy crossing a trigger ||ne¥i He relies on detailed
planning and preparation to distribute fires during the fight. Further fire
commands may be required, but the object of the planning phaseisto
anticipate events and coordinate fires before the fight starts. A well-planned
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defense requires minimum platoon radio net traffic during execution;
ter£| nation, trigger paints, priority engagement and targets are established
in advance.

Note: Use of fire commandsis based on knowledge of the enemy, and
time available to plan, prepare, and rehearse. _ _

a Standardiized platoon fire commands must be establisned by unit SOP
and practiced by platoon leaders and platoon sergeants for proficiency. Usnﬁ
astandard format for a platoon fire command ensures that all essenti
information and control measures are given in minimum time. Even during
adverse conditions, a standard format catises positive reaction by the unit.
Brevity and clarity are essential, Abbreviated methods for identifying target
locations are encouraged; however, everyone must know the meaning of
the abbreviations. _ _

b. Coordinating instructions or additional information may be given by
the platoon leader to individual BCs; this information is not part of the platoon
fire command. When a BC sends a contact or spot report and believes al other
BCs in the platoon received the report, the platoon |eader issues only the
elements needed to complete a fire command. In @l cases a crew has the
freedom to engage a target without a platoon fire command if it is under
immediate threat.

c. A standard platoon fire command may include as many as eight
elementsin the following order: aert, weapon or ammunition, description
|location, range, control, execution, and termination. The battlefield situation
or platoon SOP dictates the number of elements used in a fire command.

ALERT “Red, thisRed Six.”
WEAPON or AMMUNITION (optional): "TOW"

DESCRIPTION: “Four tanks and three BMPs.”
LOCATION (optiond): “East of TRP zero zero four.”
RANGE (optional) “Two four hundred.”
CONTROL (optiond): “Depth.”

EXECUTION: “At my command.”
TERMINATION: “Ceasefire”

d. Below is an example of a spot report ?iven to the platoon leader by
hiswingman, and the platoon leader giving only those elements necessary to
complete the fire command.

“Red Six, this is Red Two, identified two PCs east of TRP zero zero four,
one two hundred meters, over. ”

“Red Two, thisis Red Six, fire”
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CHAPTER 3

FIRE CONTROL AND
DISTRIBUTION

As an integiral part of the combined arms team, the BFV
infantry platoon provides dismounted infantry and
supP()rti ng direct fires at the necessary point on the
batt/efield. Destroying or suppressing the enemy with direct
fires is essential to all combat operations. Leaders control
the fires of BFV crews, automatic riflemen, antiarmor
gunners, grenadiers, riflemen, and available fire support
assets to achieve a desired effect on the enemy and prevent
friendly and civilian casualties. The platoon can only
perform effective fire control and distribution through fire
planning (from SOP to detailed) and rehearsals.

3-1. PRINCIPLES OF FIRE CONTROL AND DISTRIBUTION

To maximize the platoon’s ahility to engage the enemy, |leaders must

synchronize the fires of al direct-fire weapons and indirect-fire assets. The

BFV infantry platoon achievesfire control and distribution through fire plans
(detailing control and distribution measures) and fire commands. When

developing, refining, and executing fire plans, leaders apply the following
principles: task-organize, destroy the greatest threat first, employ the best

weapon for the target, avoid overkill, minimize exposure, plan for limited

visihility, prevent fratricide and civilian casualties, and develop contingencies
for diminished capahilities. Ultimately, the fire plan integrates the platoon’s

firesto support the commander’ sfire plan and intent.

a. Tak-Organize. The BFV infantry platoon consists of four BFV crews
and two squads, which the platoon |eader task-organizes based on METT-T
conditions. In the offense, the platoon normally organizes into two sections,
each has two BFVsand arifle squad (mounted or dismounted). Occasiondly,
the platoon organizes as two mounted sections supporting the maneuvering
dismounted squads. When defending, the platoon leader positions four BFV's
and two squads, including the dismounted antiarmor missile systems.
Additionaly, leaders consider the capabilities and limitations of individual
soldiers and crews when determining task organization. In both offense and
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defense, the platoon leader and platoon sergeant position themselves (mounted
or dismounted) where they can best lead the platoon.

b. Destroy the Greatest Threat First. Normaly, the platoon en(};]ages the
enemy in relation to the danger it presents. This is determined by the threat
the, range, and by the visihility conditions. Leaders determine the specific
threat conditions from command guidance based on the operational area.

c. Employ the Best Weapon for the Target. The platoon has many
weapons with which to engage the enemy. Using the appropriate weapon for
the threat increases the probability of rapid enemy destruction and saves
ammunition. Normally, BFV's engage enemy fighting vehicles, while squads
concentrate on ggjgagmg the close dismounted threat. Probabilit?; of hit and
kill, as determin bgeghreatt e and range, determine with which weapon to
engage the enemy. (See[Chapter 2, Table 2-5].)

d. Avoid Overkill. Using too many weapon Séste_m_s againstasingle
target wastes ammunition and decreases the probability of effectively
acquiring and engaging multiple targets. Proper distribution of the platoon’s
fires prevents duplication of effort onasi n%le target.

e. Minimize Exposure. Crews and soldiers increase their survivabilit
by not exposing themselves to the threat, except as required to engag?e. 0
minimize their exposure, crews find and use natural and man-made defilade;
dismounted soldiers seek cover and concealment. Additionally, only those
elements required to engage a target expose themselves from covered and
conceded positions.

f. Plan for Limited Visibility. The acquisition and engagement abilities
of many systems decrease at night. Additionally, fog, smoke, and other
obscurants can reduce visibility to such an extent that night
observation-equipped systems cannot cover their surveillance responsibilities
or engage targets at normal ranges. Leaders plan for normal limited visibility
(night and light smoke) and consider likely extreme limited visibility
conditions (dense fog, heavy smoke, and blowing sand). A critical element of
any limited visihility plan Is the coordinated use of dismounted NODs and
Illumination. Leaders adjust fire plain based on visibility conditions and
acquisition capabilities of systems.

0. Prevent Fratricide and Civilian Casualties. Leaders use rules of
engagement, weapons control status, weapons safety posture, and other control
measures to prevent fratricide. Coupled with combat vehicle and aircraft
identification training, vehicle recognition markings, position awareness,
weapons safety procedures, and BC confirmation, the platoon can avoid
causing friendly and civilian casualties.

h. Develop Contingencies for Diminished Capabilities. Although
leadersinitially develop plans based on maximum capabilities, they make
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backup plans in the event of casualties or weapon damage or failure. While
|leaders cannot anticipate or plan for every event, they develop contingencies
for probable occurrences.

3-2. FIRE CONTROL AND DISTRIBUTION MEASURES _
Leaders apply fire control measures to establish a direct-fire SOP, modify the
SOP based on METT-T conditions, and develop detailed fire plans as
reconnaissance Ferrmts. Fire control and distribution measures are either
weapons controlling instructions or physical control measures ‘F|gure 3.
Fire control and distribution measures musy be concise, smple, and clear.

Figure 3-1. Physical control measures.

a .Tz%er(?et_Referenpe Point. A target reference point (TRP) is an ess|
recognized, visible point on the battlefield used to control direct fires. For
offensive operations, |eaders Elan TRPs on easily identified terrain features.
During movement, halts, and hasty actions, leaders establish and adjust TRPs
based on visible terrain. In the defense, |eaders assign TRPs along likely enemy
avenues of approach, where they want elementsto massfires. By designating
TRPs as indirect targets, TRPs can also serve to cal for and adjust indirect
fires. Units des ?naie TRPs as required to support their engagement plan.

b. Sector of Fire. A sector of fireisa esj%nated area used to assign
acquisition and engagement responsibility. For the direct-fire SOP, leaders
designate sectors by clock direction and ensure sectors overlap for complete
coverage. Leaders assign sectors on the ground by reference point.
Additionally, leaders de_sl'(?nate secondary sectors of fire to provide increased
mutual support not provided by primary sectors.

“C. Primary Direction of Fire. A primary direction of fire (PDF) isa
designated direction or location used to orient an element, weapon system, or
soldier to a particular area on the battlefield. Leaders designate PDFs when
assigning a sector isinappropriate dueto limited time or insufficient reference points.
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d. Phase Line. A phase line is an observable linear feature used to control
movement and fires. A trigger lineis a phaseline used to initiate fues or key
movement. L eaders use phase lines to distribute firesin depth within a sector.
Any prominent natural or man-made feature (ridge, stream, road, railroad
track) makesa Pood phase line. _ .

e. Rules of Engagement. Rules of engagement (ROE) are instructions
that specify the limitations and circumstances when forces may engage.
Factors influencing the ROE are national command policy, mission and
commander's intent, operational environment, and law of war. ROE alwaKs
recognize the soldier’s right of self-defense. ROE clearly express the
circumstances when a soldier may fire, the use of warning shots (normally not
desired), the definition of acombatant, and the treatment of noncombatants.

f. Weapons Control Status. Weapons control status is an instruction that
outlines the target-identification-hased conditions when elements may engage.
Leaders set and adjust the weapons control status based on friendly and enemy
disposition and the clarity of the situation. The higher the probability of a friendly
or civilian engagement the more restrictive the weapons control status (Table 3-1.)

STATUS ENGAGEMENT CRITERIA
Weapons Hold Engage only when engaged or ordered to engage.
Weapons Tight Engage only targets identified as enemy.
Weapons Free Engage targets not identified as friendly.

Table 3-1. Weapons control status.

0. Enga(f;ement Priorities. Engagement priorities are instructions that
serve three tunctions: prioritizing the type(s) of enemy to engage first,
distributing fires among the various types of targets, and achieving effective
use of weapons and ammunition for the type target. In concert with the
commander’s concept, |eaders determine which type(s) of target presents the
greatest threat to mission accomplishment; for example, destroying enem
engineer vehicles may best prevent the enemy from breaching an obstacle
defended by the platoon. Designating the type target to engage prevents
overkill; as an example, one BFV of the section engages enemy fighting
vehicles a medium- to Iong-ran(];e, while another BFV suppresses troops a
near- to medium-range. Establishing engagement priorities for specific
frienaly systems ensures effective use of ammunition; for example, leaders
designate light-armored vehicles asa BFV engagement priority to prevent a
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designate light-armored vehicles as a BFV engagement priority to prevent a
squad covering the same avenue of approach from engaging enemy scout cars
with dismounted antiarmor munitions until necessary. o

h. Cease-Fire Criteria. Cease-fire criteriaareinstructions given to
BFVsthat prevent overkill and keep the maximum number of systems available
to acquire and engage other targets. For example, when both BFV's of a section
begin to effectively engage a single target, the platoon leader disengages to
scan for other targets. S

I. Fire Patterns. A fire pattern is a distribution measure to spread the
firesof aunit or element between multiple, simultaneous targets. Three basic
fire patterns (frontal, cross, and depth) assist the platoon in distributing fires
between multiple targets. Fire patterns are changed or used concurrently when
necessary to ensure maximum coverage of a threat formation. This may
become necessary if the threat adjusts his formation after bei n% engaged.
(1) Frontal fire. The platoon leader initiates frontal fire when targets are
in front of the platoon in alatera confl%uranon. BFV's engage targets to their
fronts; the left flank BFV engages the left-most target; the right flank BFV
engages the right-most target. As the platoon destroys targets, BFVs shift fires
toward the center of the enemy formation. _

(2) Cross fire. The platoon leader initiates cross fire when targets are
configured laterally across the platoon’s front but obstructions prevent fi nng
to the front. The right flank BFV engages the left-most target; the left flan
BFV engages the right-most target. Firing diagonally across an engagement
area provides the crew with more flank shots, this increasing the chance of
kills and reducing detection if the threat continues to move forward. As the

|atoon destroys targets, BFV's shift fires toward the center of the enemy and
rom near to far.

(3) Depth fire. The platoon leader initiates depth fire when tarﬁets aein
acolumm or column-like formation. The |eft flank BFV engages the farthest
target, the right flank BFV engages the closest target. As the platoon destroys
targets, it shifts fires to the center of the enemy formation.

j. Engagement Techniques. Engagement techniques are methods of
engaging the enemy to achieve desired target effects, while minimizing
friendly exposure. There are a number of techniques that platoons, sections,
or squads useto engage theenemy.

(1) Alternating fire (mounted and dismounted). The BFV's of a platoon
or section or members of the dismounted element alternate fires into an area
or onto a specific target. Alternating fires provide constant suppressive fire
and hinder enemy acquisition of friendly elements by minimizing individual
BFV exposure and presenting multiple points of fire.
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(2) Smultaneous fire (mounted and dismounted). All BFVsof aplatoon,
section, or members of the dismounted element fire into their assi?_ned sectors at
the same time. Simultaneous fire achieves maximum destructtion and fire superiority.

(3) Sequence fire (AT4). A single soldier fires AT4s in sequence, applying
engagement corrections for each subsequent round until he achieves the
desired target effect. Sequential fire allows the soldier to apply corrections
from his previous rounds. _ _ _

(4) Pair Fire (AT4). Two soldiers engage a single target with AT4s; the
first soldier announces his range and fires; the second soldier makes range
and lead adjustment, then fires. Pair fire allows the second soldier to apply
corrections [earned from the first soldier's round. _

(5) Volley fire (AT4). Two or more soldiers simultaneudly fire AT4s at a
specific target, asinitiated throu%h afire command. Volley fire puts the most rounds
on atarget In the snortest time, but it can be ineffectivelf the range iswrong.

(6) Methods of fire distribution. Leaders must distribute the fires of their
organic weapons to destroy or suppress enemy positions. There are two ways
to distribute fire on atarget—point fireand areafire.

(a) Point fire. Point fireis directed against a specific identified target
such &s a machine gun or ATGM position. All weapons are fired at the target.
Spreading out the platoon on the ground aids in point fire, because the target
is hit from multiple directions. Point fire is not often used, because the platoon
seldom encounters asingle, clearly identified enemy wespon.

(b) Areafire. Areafireis distributed over alarger area when enemy
positions are numerous or less obvious. Each weapon or BFV in the defense or
overwatch element is given a specific sector of the target areato fireinto. Thisis
done to ensure that the entire target area is covered by fire and observation.

k. Weapons-Ready Posture. The weapons-ready posture is ammunition
and range selection instruction that allows leaders to prepare systems and
soldiers for the most likely engagement. Given an anticipated threat and
visibility conditions (terrain and weather), leaders establish the desired
weapon, ammunition, and range for each weapon. For BFV's, weapons-ready
posture is the battlecarry expressed as the ammunition to select and range to
Index. For squads, the weapons-ready posture for each soldier or weapon may
be different—range set on an M249, ammunition loaded by a grenadier,
anti armor weapon carried at the ready. Additionally, the weapons-read
posture affects the ammunition loaded in BFV ready boxes, stowed in ready
racks, and carried by dismounted soldiers.

|. Weapons Safety Posture. The weapons safety posture is an
ammunition handling command that allows leaders to control precisely the
safety status of their weapons [Table 3-2). Soldier adherence to and [eader
supervision of the weapons safety posture prevents accidenta discharge of weapon.
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stowed: “Stow
ammo.”

in shipping cans. TOW
missiles stowed in racks.
Smoke grenades in shipping
cans.

SAFETY BFV WEAPONS AND SQUAD WEAPONS
POSTURE AMMUNITION AND AMMUNITION
Ammunition 25-mm and coax ammunition | Small-arms ammunition in

shipping cans. Grenades in
shipping boxes. AT4s and
missiles stowed in
designated locations in the
vehicle.

“Fill magazines;”
“Load ready boxes
and launchers.”

Ammunition ready:

25-mm ready boxes loaded.
Coax ammunition boxes
loaded. TOW missiles in the
launcher. Smoke grenades in
the launchers.

Magazines filled.
Magazines, M249
ammunition boxes, hand
and M203 grenades in
pouches or vests.

Ammunition
locked: ”
Lock ammo.”

25-mm rounds loaded into
feeder. Manual safety is ON.
Coax ammunition on feed
tray; bolt locked forward.

Magazine locked into rifle.
All weapons on SAFE.

Weapons ready:
"Ready weapons.”

25-mm round cycled to the
rotor. Coax ammunition on
the feed tray; bolt locked to
resr. Manual safeties are OFF,
ARM-SAFE-RESET switch

on SAFE.

Round chambered into
rifle. M249 ammunition on
Bmmrd #rmrin bnamle lmnlend &
180U LIay, DUIL IUVREU WU

rear. All weapons on SAFE.

Weapons cleared:
"Clear weapons.”

Gun feeder removed and
cleared. Coax cleared and
bolt group removed.

Magazine removed and
rifle cleared. M249 cleared
and ammunition box
removed.

Table 3-2. Weapons safety posture.

m. Weapons Safety Rules. Weapons safety rules are weapons handlin
instructions that apply during combat and training to prevent accident
discharge and injury. While soldiers are responsible for safe weapon's
handling, leaders must enforce these rules. o
1) A soldier must aways handle aweapon asif it isloaded.

2) When assuming control of aweapon, the soldier must clear it.
3) A soldier must never point a weapon at another soldier or orient turret
weapons at friendly vehicles or soldiers.

%1) A soldier must never Bl ace his hands over the muzzle of aweapon or
rest the muzzle pointed at his body.

5) A soldier must keep his weapon on SAFE unless preparing to fire.

6) A soldier must adhere to the weapons safety posture directed
by leaders.
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3-3. FIRE PLANNING

Fire planning is a continuous process that focuses on METT-T conditions.
L eaders establish the direct-tire SOP based on probable conditions and
capabilities of the platoon. Leaders modify the SOP as METT-T conditions
become apparent or change (Table 3-3). During the planning J)hase of an
operation, METT-T analysis yields a template of the enemy and anticipated
conditions, which leaders use to alter the SOP and establish mission-specific
control measures. When moving temporarily halted, or executing hasty
actions, leaders issue instructions to supplement or adjust the SOP to fit
current conditions. After reconnaissance, leaders develop an engagement
plan-incorporating both direct and indirect fires—that supports the
commander’ sfire plan and intent. The key to execution of any fire plan (from
SOP to detailed) is rehearsal.

PERIOD or PHASE ACTION

Training Develop and rehearse the direct-fire SOP based
on contingencies and capabilities.

Preparation for combat Estabiish mission-specific fire controi and
distribution measures, adjust the SOP, and
rehearse.

Movement, halts, and Issue supplemental instructions and talk-through
hasty actions probable engagements as time permits.
Post-reconnaissance Develop a detailed engagement plan and rehearse

Table 3-3. Fire planning process.

a Direct-Fire Standin Operatin? Procedure. A well-rehearsed
direct-fire SOP ensures quick, predictable reaction by al members of the
platoon. , page 3-10.) The leader bases each element of the SOP
on the capabiTitieS of the platoon and the anticipated conditions. For example,
If the contingency area is a desert, with ?ood observation and long engagement
ranges, the leader selects extended battlecarry settings for BFVs.

ﬁl) A standard respective position for TRPs allows leaders to quickly
establish and communicate their locations. A technique is to always number
reference points from left to right—three is usually adequate for a platoon
during movement, at halts, and for executing hasty actions.

(2) Leaders use sectors and engagement priorities to ensure target
acquisition and distribute fires. A techniqueis for the platoon leader and platoon
sergeant to search and engage primarily near- to mid-range troops, while their
wingmen observe for mid- to long-range light armored fighting venicles.
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(3) Leaders set the weapons-ready posture to serve established sectors
and engagement priorities. For example, in conjunction with the
aforementioned sectors and engagement priorities, the platoon leader and
platoon sergeant select HE HI and index 8 for range; their wingmen select
AP HI and index 12 for range.

34) The standing fire pattern enables the platoon to distribute frees during
amultiple like-target engagement. A form of frontal fire works well for a
majority of Situations.  The platoon |eader and platoon ser%eant engage the
close, middle targets and subsequently work their way to the outside of the
enemy formation. The wingmen the outside targets to their respective fronts,
and subsequently work their way toward the inside of the enemy formation.

(5) Leaders set the standard engagement techniques to achieve desired
tar%et_ effects, minimize friendly exposure, and conserve ammunition. A
technique isfor the BFV'sto initiate with smultaneous fire, then revert to
alternatln? fires. A squad suppression pattern technique isto initially engage
with smultaneous fires, then sustain suppression with alternating fires—each
weapon firing agiven number of rounds or bursts and |eadersfilling lullsin fire.

(6) Leaders select an initial weapons control status that allows soldiers
to engage the enemy, while minimizing the chance of fratricide. Weapons tight
isagood initial weapons control status [Table 3-2, page 3-7).

(7) Leaders set shift signals that are both visual and audible. A technique

ISto Use agreen pyrotechnic and codeword to shift fires and ared pyrotechnic
and codeword to ceasefires.

g&%\l_/eaders plan for degraded capabilities and loss. A techniqueis for
one of a section to temporarily assume the responsibilities of a
nonmission-capable or degraded BFV of the same section and make
permanent adjustments as operational tempo permits. Additionally, if an
automatic rifleman or antiarmor gunner becomes a casualty, the assigned
backup secures the M249 or dismounted antiarmor weapon and assumes
the responsihilities.
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Target Reference Points: TRP 1 - left, TRP 2 - center; TRP 3 - right.
Shift Signals: Shift fires - green pyrotechnic and “"GREEN HORNET;”
Cease fires - red pyrotechnic and "REDMAN.”

Weapon Control Status: WEAPONS TIGHT, unless stated otherwise.

10 HE/8 5

10
APA2 EH
g -(-—irﬁ*“ it}-l! Ri=t
gl PLT 8 X psg A4
) LDR

COLUMN or DIAMOND ECHELON

Sector of Fire and Weapon-Ready Posture L

S8CIOT OF rife ana veapon-neaay rosiire: Per uwglum, piﬁiﬁéﬁ leader and
sergeant—close- to mid-range; wingmen—mid- to long-range; rear-most B
assumes secondary sector if it is the last BFV in the entire formation.
Engagement Priorities: Platoon leader and sergeant—troops;
wingmen—heavy- and light-armored fighting vehicles.

Cease Fire Criteria: Platoon leader or sergeant ceases fire at a target that is
effectively engaged by a wingman; platoon leader ceases fire at a target that is
effectively engaged by platoon sergeant.

Fire Pattern: Frontal; platoon leader and sergeant—close, middle targets, then
toward outside; wingmen—outside targets, then toward inside.

Engagement Technique: Simultaneous fire, then alternating.

gue. QUS
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Sectors: Per diagram.
Weapons-Ready Posture: M248Ss - 4:1 mix, 500 metsrs; grenadiers - HEDF,
150 meters; AT4s - 200 meters; riflemen - ball, 300 meters, small aperture;

point man - burst.
Suppression Pattern: Initially simultaneous fire, then alternating fire.
Simultaneous fire: M24S9s - six 5-round bursts; grenadiers -
2 rounds HEDP; riflemen - 20 aimed rounds; AT4s - fired
sequentially (hardened targets only).
Alternating fire: M249 No. 1 - three 5-round bursts, then
rifleman - 5 aimed rounds and grenadier - 1 round HEDP,
then M249 No. 2 - three 5-round bursts, then rifleman -
5 aimed rounds and grenadier - 1 round KEDP; leaders fiil
lulls in fire.

indivi

Figure 3-2. Example BFV platoon direct-fire SOP (continued).

b. Mission-Specific Measures and SOP Adjustment. METT-T
analysis yields requirements to establish mission-specific fire control and
distribution measures and adjust the direct-fire SOP. Leadersindicate
physical control measures (such as TRPs, phase lines, and boundaries) on
operations graphics and sketches. They assign PDFs for specific elements
based on probable enemy locations. Also, they adjust elements of the
direct-fire SOP (such as weapons-ready postures, engagement priorities, and
sector? based on new anticipated conditions and the current capabilities of

ual soldiers, crews, squads, and systems. For example, the platoon
|leader selects extended hattlecarry range settings for BFV'S based on the desert
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environment; assigns fighting vehicles at long-range as an engagement priority
for awingman’s crew that isthe most effective with long-range 25-mm fires,
and narrows the sector of aBFV that is operating in the manua mode due to
adrive malfunction.

e SupPIemen_taJ Ingtructions. As an operation proceeds, leaders issue
fire control and distribution instructions based on observed and reported
METT-T conditions. Leaders continuously ask themselves the following
questions:  “What can | useto control fires?” “Where is the enemK likely
to come from?" “What friendly units may bein front of me?’ Leaders
designate and adjust TRPs as the terrain changes. They assign PDFs for
elements toward probable enemy locations or avenues or approach.
Additionally, they alter the weapons control status for friendly maneuveri 28
units. For example, while movi nﬁ, a platoon |eader designates aro
intersection asa TRP, assigns it as the PDF for one section, and changes the
weapons control status from tiﬂht to hold asafriendly unit movesin front of
the platoon. Leaders ensure their subordinates know the TRPs by pointing
out their location as they assign them or previously assi%ned ones become
visible. For example, “Platoon, thisis platoon leader. TRP 1iswhere the
tree line protrudes to the road. Company TRP 2 is the hill to the right of the
road. TRP 3isthefirst building of the village to our right.”

d. Detailed Fire Planning. Reconnaissance is the basis for detailed fire
plans, and rehearsal isthe key to their execution. Commanders conduct
detailed fire planning as time permits. (See FM 71-1 and FM 71-2.) In the
offense, commanders establish TRPs, assign PDFs, and plan indirect fires
based on their reconnaissance.  In the defense, commandersintegrate
direct-fires, supporting obstacles, and fire support to build engagement aress.
Commanders tell platoons where to mass fires by designating TRPs. Platoon
leaders orient forces on assigned company TRPs, assign additional TRPs as
required, and designate approximate positions for BFVs, squads, and
dismounted antiarmor missile systems and automatic weapons. Squad |eaders
orient and assigfn positions for antiarmor and automatic weapons not directed
by the PI atoon leader and position the remainder of the squad. BCs establish
exact L?hting positions by observing their assigned TRP from both
turret-defilade (scanning) and hull-defilade (engagement) positions. To help
identify dead space, |eaders have a vehicle move through the sector or
engagement area, while BC position BFV's and |eaders position dismounted
antiarmor weapons. After approving BFV and squad positions, the platoon
leader draws a platoon sector sketch based on BFV range cards and
squad/section sector sketches.  Based on the company fire plan, platoon
leaders set engagement priorities, weapons-ready posture, and fire pattern.

312



FM 23-1

Rehearsdls (preferably full-scale) ensure subordinates know and can execute
thefire plan.

e. Sector Sketches. Leaders use sector sketches to confirm coverage of
their acquisition and engagement responsihilities, orient subordinate elements,
provide information to higher |eaders, and control fires. After confirming
Weapons positions, subordinate leaders prepare a sketch of their engagement
plan. and[3-4, page 3-14.) A techniqueis for all leadersto
prepare Sector Skefches on acetate to a scale established by the commander.
Squad/section and platoon sector sketches are similar, with the size of elements
shown being the primary difference. The platoon sketch shows BFV, squad,
and antiarmor missile positions. Leaders submit their completed sector
sketches to the next senior leader. After approval, leaders distribute sketches
to their subordinates. Both the Flaioon |leader and platoon sergeant should %et
copies of the company fire plan. The platoon |eader issues copies of the
platoon sketch to section leaders and squad leaders. Sector sketches show—

El Main terrain features in the sector.

2) TRPs.

(3) Primary and alternate positions. The squad/section sketch shows
BFV and soldier fighting positions. _

Primary and secondary sectors of fire and MELS.

Primary directions of fire or fina protective lines.
Dead space.

OP(9).

Obstacles, _

Indiirect fires associated with the engagement plan.
10; Adjacent element positions.

11) Remount paint(s).

© o o 01>
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CHAPTER 4

WEAPONS SYSTEMS CHECKS
AND MALFUNCTIONS

This chapter discusses boresight procedures, zero
procedures, prefire checks, malfunctions, and postfire
checks.  Crews perform boresighting before zeroing to
ensure correct alignment of all weapons systems before
firing. Crews perform a prefire check on the turret and all
turret weapons systems to ensure operation. A thorough
prefire check reduces many of the common malfunctions
encountered during firing.  If @ malfunction occurs, the
crew tries to clear it. After firing the weapons systems, the
crew makes a postfire check.

4-1, BORESIGHT PROCEDURES

Boresighting aligns the | SU and weapons systems to acommon point of aim.

Boresighting allows easier and quicker zeroing of the turret weapons systems.
Note: Boresight kits must meet the standards of accuracy testing before
crews boresight the weapons systems. A kit not meeting the standardsis
turned into battalion maintenance. Telescopes and adapters that meet the
standards are formed into complete kits. Accuracy tests are performed
during semiannual services on vehicles or when problems are detected
durig zeroing. All information about boresight equipment and testing
proceduresisin[Appendix B.

a. There are two methods of boresighting the thermal sight to the
daysight—the convenient-target method and the buddy boresight method. The
convenient-target method is used during good visibility. The buddy boresight
method is used during limited visibility. This procedure can be done only
after the 25-mm gun daysight has been boresighted. Both methods are
described in detail in TM 9-2350-252-10-2 and TM 9-2350-284-10-2.

b. For restricted or confined areas, like a motor poql, the close-in
boresight panel is used to boresight the turret weapons. (See for
details on the close-in boresight panel.)
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c. Crews must boresight the TOW launcher to the TOW reticle (as
outlined in the appropriate TMs). Vehicles must have the TOW reticle
electronically aligned before the crew boresights the launcher.

d. All turret weapons systems are foresighted before crews fire the Crew
Baseline exercise. The weapons are not boresighted again unless the 25-mm
receiver isremoved, the M240C machine gun isremoved, or someone stands
on or pulls on the weapons systems from outside of the vehicle.

4-2. ZEROING PROCEDURES

Zeroing the 25-mm gun alows the gunner to confirm the weapons systems
boresight and to make adjustments to the sight reticle in relationship to the
impact of the round. Where boresighting brings the ISU line of sight and the
weapons systems point of aim together, zeroing allows fine adjustment of that
alignment. (Information on zeroing proceduresisin TM 9-2350-252-10-2 or
TM 9-2350-284-10-2.)

a After boresighting the 25-mm gun must be zeroed in the manual
mode. The gunner and BC observe the strike of the round through their
primary sights. The gunner |ays the reticle on the target and squeezes the
manual trigger switch to fire around. I the strike of the round is observed
within the center of the reticle circle, the 25-mm gun is zeroed. If the round
is not centered in the sight reticle circle, the gunner adjusts the boresight
control knobs to align the reticle with the round impact. The gunner then
re-lays the reticle and fires another round. The procedure is repeated until
aither the 25-mm qun is zeroed or three rounds have been fired. If three
rounds have been tired without zeroing the 25-mm gun, the master gunner
checks the system to determine if the problem is mechanical. Once the 25-mm
gun has been zeroed to the daysight, the crew leaves the gun aimed at the same
point on the target and adjusts the nightsight and auxiliary sight reticlesto the
daysight point of aim. This does not reguire firing more zeroing rounds. Crews
zero using the most accurate ammunition they have. Superelevation is induced
inthe |SU when switching between HE and AP ammunition. If problems are
noted during firing with superelevation, the crew notifies unit maintenance.

b. Zeroi n% the coax requires the BC and the gunner to work together.
Asthe gunner tiresashort burst of 10 to 15 rounds, he uses his primary sight
to observe tracer impact on the target. The BC uses his sight extension to
observe the impact. ~ After the BC and the gunner have observed the tracer
impact, the BC makes adjustments using the azimuth and elevation knobs to
move the impact of the rounds to the reticle aiming point. This sequence is
continued until the coax is zeroed. The coax zero target should be placed at
arange of 800 meters based on the dispersion, the accuracy, and the ability
to observe impact.
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c. The crew conducts zeroing pzww%mﬁ’mjﬂ.
irms zero during BT VII, Crew Practice 3; and|BT VIII

rew Qualificatior). Confirmation of zero allows the crew to ensure the
venicle’s weapons systems have retained their zero. Normally, confirmation
requires only one or two rounds. During confirmation, the crew may need
to make some adjustments. I adjustments are needed, the crew uses the same
steps used in the zeroing process.

Note: After zeroing, M2A20DS/M3A20DS crews must ensure that they

realign the |aser range finder reticle with the gun reticle.

4-3. PREFIRE CHECKLIST

The crew performs prefire checks before conducting live fire. The crew uses
achecklist similar to Figure 4-1 and the turret PMCS outlined in
TM 9-2350-252-10-2 or TM 9-2350-284-10-2 to reduce vehicle problems on
thefiring range.

DATE AINOV 95 PREFIRE CHECKLIST BUMPER NO. A-66
INITIALS
GUNNER CHECKS: BC GNR
1. Ensure before-operations PMCS has been completed on the hull and turret. C&P R IN
2. Ensute bairel is LOCKED in (grab barrel and twist, remove muzzie brake plug). e}@',’ﬂ R 3 N
3. Ensure receiver is LOCKED in, and the breech is properly lubricated. dﬁ,a j? IN
4. Ensure bolt and track are lubricated, and that the track hook latch is LOCKED cé,,ﬂ R N
5. Ensure boit is LOCKED in SEAR ﬂﬁ/’ R3IN
8. Ensure manual SAFE s on. %P (R3IN
7. Time and install feeder. P {R3IN
8. Ensure BP is LOCKED in SEAR Ot |RSN
9. Ensure straight drive shaft is LOCKED in. CHP IR IN
10. Ensure power cable is properly attached and SECURELY fastened. aaP | RIN
11. Ensure feeder handle LOCKS in place without resistance. akp |RIN
12. Ensure AP/HE feed and link eject chutes are secure (front, back, top, and bottom). (’ﬂ”‘ R3IN
13. Ensure sear retractor is in the OUT position (flush with receiver). Mf R3IN
14. Ensure feed shaft stops are not PROTRUDING or BENT. e“/ RIN
15. Ensure feed select solenoid operates manually. Qﬁﬂ R3IN
16. Manually cycle the M242, 25-mm gun in AP/HE. 0# R3IN

Figure 4-1. Example of a prefire checklist.
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DATE 9. Mov s PREFIRE CHECKLIST BUMPER NO. 2 ¢&_
INITIALS
GUNNER CHECKS: BC GNR
17. Ensure feed seiect soienoid operaies properiy in powsr mode {ssisct AP/HE SS, LO, Hij. ﬁﬂfﬁ R3IN
18. Power cycle M242, 25-mm gun in AP/HE. Use gunner’s, BC's, and manual handweel
trigger. Ensure gun fan activates when triggers are squeezed. f' “’ R3IN
19. Manually check elevation, depression, and traverse of turret. 04” R3IN
20. Elevate/depress gun, traverse turret 360 degrees in normal and fast turret mode, 0PI RIN
21. Raise and lower the TOW launcher, Ensure launsher elevates and depresses. daf R33N
22. Ensure proper operation of the ISU: (Jﬂff R3IN
a. Clean optics {eyepieces and outside lenses). C4r | Raw
b. Ensure correct reticie appears when seiecting AP, HE, TOW, and 7.62. (W R3w
c. Ensure superelevation changes as range selact knob is rotated. 047 RN
d. Ensure the ammunition and range sattings are correct. C4/| R IN
6. Ensure thermal sight can be focused in high magnification. aﬁﬂ R3IN
f. Ensure defogger is operating. Ch | R 3N
23. Ensure drift can be nulled out of the systsm. C4’) Rsv
24, Boresight the M242, M240C, TOW, auxiliary sight, and laser range finder. (%“ R33N
25. Ensure NBC system operates. a’f R3IN
26. Ensure 25-mm ready boxes are uploaded with NO MORE THAN TWO W R3IN
ROUNDS ABOVE THE FORWARDER.
BC CHECKS:
1. Ensure coax is CLEAR and barrel is securely LOCKED in the receiver. (%f
2. Ensure azimuth and elevation knobs turn freely. W
3. Install coax and ensure it is LOCKED with the front and rear pins. (IW
4. Ensure coax feed chute is fastened at both ends. bﬂ/
5. Charge coax. Check the chamber and manually ride the bolt forward. '_@
6. Power cycle the coax from the BC's, gunner's, and manual handwheel triggers. w
7. Charge the coax ready box and place it on SAFE (w
8. Ensure coax ready bax is uploaded. (w
9. Check communications: o
a Ensure red, yellow, and green flags are on board. M{
b Conduct radio checks W
{1) Administration net. 4y
{2) Firing net. %7
Codr %o, Pyt ooy Aol
BC SIGNATURE GUNNER

Figure 4-1. Example of a prefire checklist (continued).
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4-4. MALFUNCTIONS

Malfunctions are a mgjor cause of lost firing time on BFV ranges. Crew

errors cause most malfunctions. These errors can be easily corrected. BFV

crews must know possible reasons a malfunction occurred, so they can take

the necessary steps to correct the malfunctions and continue with training.
Note: The following steps do not replace misfire procedures. Crews
perform misfire procedures then perform the following steps.

a 25-mm Gun. If none of the following corrects the malfunction, the
crew notifies the master gunner or maintenance personnel.

(1) If the gun did not cycle, the crew checks for the following:

* |s the ARM-SAFE-RESET switch on SAFE?

*Isthe LO AMMO OVRD light flashing?

* |sammunition selected?

* Are the annunciator lights on?

* Isthe power cableinstalled?

(2) If the gun cycled to mifire, the crew checks for the following:

* |sthe manual safe on SAFE?

* |s the tension released from the ammunition belt?

* Isthe gun out of ammunition?

(3) If the gun cycled but not to sear or misfire, the crew checks for the
following and then uses the hand crank to manually cycle the gun back to sear
and tries again:

* |s the tension released from the ammunition belt?

* |sthe sear retractor out?

* Isthe straight drive shaft down?

b. M240C Machine Gun. If none of the following corrects the
malfunction, the crew notifies the master gunner or maintenance personnel.

(1) If the bolt did not go forward, the crew checks for the following:
* |s the ARM-SAFE-RESET switch on SAFE?

* |sthe manual safe on SAFE?

* Isthe LO AMMO OVRD light flashing?
* |s coax solenoid plug connected?

* |sammunition selected?
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(2) If the bolt did go forward, the crew checks for the following:
* |s the ammunition belt seated in the feed tray?

* Isthere around or casing stuck in the chamber?
* |s the machine gun out of ammunition?

c. Turret Drive. If none of the following corrects the malfunction, the
crew notifies the master gunner or maintenance personnel. .
(1) If the turret will not traverse, the crew checks for the following:

+ |stheturret travel lock locked?
+ |sthe drive motor in manual?

* Isthe turret drive turned on? If so, the crew turns the turret drive off
for 30 seconds, then turns it on.

ol (2) If the gun will not elevate or depress, the crew checks for the
ollowing:
« |sthe drive motor in manua ?

* Isthe turret drive turned on? I so, the crew turns the turret drive off
for 30 seconds, then turnsit on.

d. Communications.  If communication islogt, the crew checks the
following:
* Isthe AM-1780 power light on?

+ Are the radio cable connections |0ose?
+ |sthe CVC cord disconnected?

4-5. POSTFIRE CHECKS

The crew performs postfire checks after firing. The checks consist of cleari ntf;
al wespons systems and removing all ammunition residue from the exterior o

the vehicle. Leaders verify that crews clear all weapon systems per AR 385-63.

(On training ranges, the range safety officers verify that all weapon systems
arecl eared.(}J Postfire checks prevent many accidents from occurring.
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CHAPTER 5

GUNNERY TRAINING

Bradley gunnery is one of the most important training
activities for a Bradley crewman. Gunnery begins with a
basic knowledge of the vehicle, turret, weapons, and
ammunition capabilities. It is a continuous process that
develops and evaluates a crew's ability to function as a crew
and as a vehicle team that is part of the Bradley platoon.
A crewman must know not only how to operate the vehicle
and its weapon systems, but also how to maintain these
systems through preventive maintenance checks and
services. The goal of infantry Bradley gunnery is to produce
proficient, combat-ready Bradley platoons. This includes
the mounted and dismounted elements of the platoon. Crew
drills, mounted and dismounted battle drills are the tools
used to gain teamwork as a combined mounted and
dismounted fighting element. Therefore, drills are also an
important part ofgunnery and a crewman's training.

Section |

CREW TRAINING

Before proficient with collective tactical tasks can occur, a crew
member must become proficient in individual and collective crew
skills. Crew gunnery develops and evaluates individual and collective
crew skills. The goal of crew gunnery is the qualification of crews.
Crew qualification tasks must be challenging and realistic. Crews
must be proficient in the following skills:

« Engaging moving targets from amoving Bradley.

« Engaging multiple targets using the auxiliary sight.

« Engaging targets using manual controls.

« Engaging multiple targets from the commander’s position.

« Engaging multiple targets requiring different ammunition types.

« Engaging targets in an NBC environment.

« Engaging targets at night.
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5-1. PRELIMINARY GUNNERY
Preliminary gunnery (Chapter 10) developsindividual crew member skills
needed to operate the vehicle and turret weapon systems. Bradley
commanders are ﬁrofici ent with al tasks performed on the vehicle. Gunners
are proficient with all gunner and driver tasks. Drivers are proficient with all
driver tasks. However, crews that have al crew members proficient with all
vehicle tasks are normally better crews. _
a. The crew receives classroom instruction on gunnery techniques,
gunnery training, and platoon training.
b. The driver is trained and evaluated on—
* Parforming preventive maintenance checks and
services on the hull.
* Performing unit driver requirements.

¢. The BC and gunner are trained and evaluated on—
» Performing preventive maintenance checks and services
on the turret.
* Manipulating the turret.
* Operating the turret weapon systems controls.
* Disassembling and assembling the turret weapons.
* Uploading downloading and clearing the turret weapons.
* Performing immediate action on the turret weapons.
* Boresighting the weapon systems.

d. The BC istrained and evaluated on laying the weapon systems on
targets, while issuing fire commands.

5-2. CONDUCT OF FIRE TRAINER
The COFT provides the BC and gunner a simulated environment to gain
proficiency with crew coordination skills. COFTs do not provide a driver's
Station; however, drivers are encour:é]ed to participate with the BC and gunner
and devel op the coordination needed to synchronize movement of the vehicle
into and out of defensive positions. Additional driver tasks, such as
ammunition counting and announcing vehicle and TOW launcher status (up
and down), can aso be included.
a The gunner is trained and evaluated on—
* Reacting to fire commands.
« Performing engagement techniques.
b. The BC is trained and eveluated on—
* Initiating fire commands.

52



FM 23-1

* Acquiring and designating targets.
« Conducting target hand-off procedures.
« Performing engagement techniques from the BC position.

5-3. DEVICE G N _
Device gunnery (Chapter 11) provides device-based training for collective
crew tasks on vehicles. Tt includ adley Tak g and
[Bradley Table II, Bradley Crew Pro iciency ese tables are

conducted in Tocdl traini Ng areas or ranges using MILES or PGS. Thru-sight
video will also enhance thistraining.
a The crew is trained and evaluated on—
* Installing and removing Bradley training devices—MILES or PGS

and thru-sight video.
« Operating as a crew in a gunnery range environment.

b. The driver is trained and evaluated on—
« Performing berm drills.

* Applying proper driving techniques.
C. The gunner is trained and evaluated on—
» Boresighting training devices—MILES or PGS.
« Focusing, aligning, and calibrating the thru-sight video.
* Engaging targets with training devices—MILES and PGS.

d. The BC is trained and evaluated on—
« Controlling the crew, vehicle, and weapons systems.
« Laying the weapon systems on targets.

5-4. CREW GUNNERY
Crew gunnery lc@éter 19) introduces the crew to live
includes|Bragley Table V. Crew Practice IiBradle
(Bradley Table VII, Crew Practice 3, and[Bradley
a The crew Is required to perform re-fire checks
b. The BC and gunner are required to perform—
« Zeroing the weapon systems.
» Uploading, downloading, and clearing the weapons
using live anmunition.
» Engaging targets with full-caliber ammunition
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Section 1

PLATOON TRAINING
Platoon gunnery training combines the mounted crew and the
dismounted infantry. Platoon trainin? begins with individua crew
member and dismount member skills. It continues with collective
crew, mounted and dismounted battle drills. The goal of platoon

gunnery isto qualigfy Bradley platoonsin atactical and live-free
Scenari0 during plaioon qualification.

5-5. PRELIMINARY TRAINING
Preliminary training develops individual skills with assigned weapons
organic to the Bradley platoon. Thistraining includes both crew and
dismounted members.
a. The crew members receive training on—
* Preliminary gunnery tasks.

* COFT.

b. The dismount members receive training on—
* Individual weapon and equipment (preliminary training).
« Movement formations and techniques.

5-6. INTEGRATED TRAINING
Integrated training devel ops mounted and dismounted collective tasks by
conducting crew drillsand battle drills. Both mounted and dismounted
elements participate in dl drills.

a The vehicle teams are trained and evaluated on crew and battle drills.

b. The platoon and section are trained and evaluated on mounted
battle drills.

c. The platoon and squad are trained and evaluated on dismounted
battle drills.

5-7. SECTION AND PLATOON TRAINING
Section and platoon training consists of section and platoon device gunnery
(Bradley Tables 11 ana[1\V) and platoon %Jnnery (Braoley Tables X| an[XII).

a Section and Platoon Device Gunnery. Durmg device gunnery,
squad, vehicle sections, and platoons are combined in device-base training
exercises.  Areastrained and evaluated during section and platoon device

unnery_are—
(1)[Bradley Table |11, Bradley squad/section exercisg
* [ntegrated drills.

« Squad fire control and distribution.
*  Squad collective tasks.
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(2)[Bradley Table IV, Bradley platoon proficiency coursa.
« Platoon fire control and distribution.

+ Command and control functions.
+ Platoon collective tasks.

b. Platoon Gunnery. Platoon gunnery trains and evaluates the entire
-caliber, live-fire exercises. It consists of [BT XI

|Brad|ey Platoon Practicé, and[BT XII, Bradley Platoon Qudlificatior]. These

are tactical exercises evaluated by senior evaluaiors.  Senior evaluators
evaluate all actions, tasks, and missions on and off of the live-fire range. All
evaluations are in accordance with ARTEP 7-8-MTP.
(1)|Bradley platoon practice (BT X! allows platoons to refine and verify
tactics and techniques developed during previous training. It provides the
platoon |eader with an opportunity to confirm hisfire control and distribution
plans and standing operating procedures.

(2)[Bradley platoon qualification (BT XI1) evaluates the platoon as an
effective flghtln? dement. Asessments from qualification |dent|ff/ strengths
and weaknesses for use in developing training directions for the platoon.
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Part Two
Training Manager’s Handbook

CHAPTER 6

BRADLEY PLATOON TRAINING

PROGRAM

The Bradley platoon’s strength comes from the skill,
courage, and discipline of the Individual soldier—mounted
and dismounted. Individual capabilities are enhanced by
team work and cohesion in crews, squads, sections, and
platoons. This cohesion is an essential ingredient to the
Bradley platoon’s success in close combat. The platoon
training program must focus on developing tough,
combat-ready platoons. Bradley infantrymen must have the
sill and the will—not just to participate in the close fight,
but to dominate it. Training events that require subordinate
leaders to use their initiative and take independent actions
are essential for preparing for the decentralized operations
that characterize the mechanized battlefield.

Bradley infantry leaders must be the most capable soldiers
in the unit. Their leadership determines the unit’s success
or failure in battle. These key leaders must be tactically and
technically proficient and possess a warrior spirit. A critical
leader task is the ability to coordinate and integrate the
mounted and dismounted elements to maximize the
platoon’s combat potential. The leader must be resourceful,
tenacious, decisive, and lead from the front. Each squad
and platoon leader must be innovative and flexible in the
employment of his unit. He must have the mental agility to
quickly trangition from mounted to dismounted combat and
have the ingtinct to take action based on the situation and
the commander’s intent. Above all else, the Bradley leader
must possess the skills and attributes essential to the
platoon’s survival and success in close combat. Platoon
leaders, commanders, and staffs are the primary training
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managers and trainers. To accomplish their training
responsibility, commanders must—

* Base training on wartime mission requirements.
* | dentify applicable Army standards and set unit goals.

* Assess current levels of proficiency.
* Provide the required resources.

» Develop and execute training plans that result in proficient
individual leaders, and units.

« Develop a tough, thorough, and well-balanced training
program for mounted and dismounted infantry.

Section |

TRAINING PROGRAM DEVELOPMENT

Battle focus is a concept used to derive peacetime training

requirements from wartime missions. Battle focus guides the

planning, execution, and assessment of each unit’straining program

to ensure its members train as they plan to fight. The battle focus
processis basically the same for AC and RC units, whether they are

MTOE or TDA units. FM 25-100 and FM 25-101 explain how to
plan, resource, and execute training events, FM 7-7J, FM 23-1, and

ARTEP 7-8-MTP provide the tactics, techniques, procedures, and
standards to evaluate Bradley platoon training. A complete training

program emphasizes physical fitness and rifle marksmanship and

precision gunnery skills. Night training, especidly live-fire, should

be routine to exploit technical capahilities.

6-1. MISSION-ESSENTIAL TASK LIST DEVELOPMENT PROCESS
A unit’s training program must support the METL. Time, resources, and
command emphasis need to be focused on trai nir(lig tasks that support the
METL. These are collective tasks used by commanders and platoon |eaders.
Platoon sergeants and squad |eaders should use the appropriate MTP to identify
individual tasks that support the collective tasks (ARTEP 7-8-MTP). To develop
the METL, the commander must know the war plans and external directives.

a War Plans. The most critical parts of METL development are the
unit's wartime operations and contingency plans. The missions and related
information provided in these plans are key to determining essential training
tasks. The commander reviews each war plan and selects each mission that
his unit is expected to execute in combat.
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~b. External Directives. External directives are additional sources of
training tasks that relate to a unit's wartime mission. These include—
* Mobilization plans.

* Installation wartime transition and development plans.
« Force integration plans.

C. Task Ligt. Onceall possible tasks are listed, the commander identifies
those tasks that are most critical to success on the battlefield. This refined list
becomes the METL.

6-2. COMMANDER'S ASSESSMENT
Before developing atraining program, the commander must determine his
unit’s proficiency on each METL task.

a. To determine the unit’s proficiency, the commander may use
the following.

(1) Individual training. CTT results will show basic individual training
proficiency. The BGST evaluates specific Bradley-related individual
proficiency. Preliminary weapons training and qualification scores indicate
proficiency levels of the various weapons organic to the squads and platoon.
Arm fhgs'cal readliness test scores should also be reviewed.

{ ) Crew training. Crew training proficiency can be measured by
reviewing the COFT unit summaries and performance analysis or session
summaries. Crew device gunnery results and evaluation sheets from the last
gunner %e_riod will provide more field-oriented data to determine proficiency.

(3% ismounted infantry training. Dismounted infantry training
proficiency can be measured by reviewing after-action reviews from
dismounted squad and platoon situational exercises (STX) lanes and gunnery
results from dismounted live-fire exercises (LFX). (See{Appendix [ %

(4) Section/platoon training. Section/platoon training proficiency can be
measured by reviewing after-action reviews from STX lanes and ARTEP
results. Usually, STX and FTX results are subjective by nature. Objective
8un_nery data that supports this analysis include results from section/platoon

evice %Jnnery and platoon practice and qualification live-fire gunnery.

b. Evaluation of training uses specific standards to measure the
demonstrated abilities of individuals, crews, squads, and platoon. Accurate
evauaions are k;,z to identify where the traini ng emphasis needs to be placed.
Leaders must make on-the-spot corrections and demand aggressive action to
correct training deficiencies. Evaluations can be one of the following:

(1) Informal. Evaluation that is conducted by unit leaders during on
going training.

(2) Formal. Evaluation that uses dedicated evaluators. Formal evaluation
isgenerally scheduled on the long-range or short-range training plan.
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(3) Internal. These evaluations are planned, resourced, and conducted
by the unit undergoing evaluation.

(4) External. These evaluations are planned, resourced, and conducted
by ahi g[]her headquarter or another unit. o ,

¢. The commander conducts his assessment with input from the executive
officer, S3, subordinate leaders, and master gunners.

Note: For more detailed information see FM 25-100, FM 25-101;
ARTEP 7-8-MTP, ARTEP 71-1-MTP, and ARTEP 71-2-MTP.

Section |1
INTEGRATED TRAINING STRATEGY

The commander must develop his training strategy after assessing
strengths and weaknesses of his unit. His assessment and strategy
must consider personnel turbulence (changes). The strategy must
focus on hisMETL, sustain his unit’s strengths, and correct
wesknesses. The commander will find that some tasks apply to all
soldiers, some apply only to the BFV crew, while others apply only
to the dismounted infantry soldiers. This dictates an integrated
training strategy.dep| cts an integrated gunnery strategy
as a flowchart. Any unit can adapt this strategy to its specific training
requirements. It1salogical progression of gunnery events that
includes separate and integrated mounted and dismounted training,
and |eads the platoon to a collective tactical, live-fire evauation
during BFV platoon qualification.

6-3. MOUNTED CREW TRAINING

The BC (in coordination with the platoon leader and master gunner) isthe
rincipal trainer for crew duties, crew coordination, and gunnery skillsto
orm an efficient crew (Figure 6-2, page 6-6). His primary references are this

manua, FM 7-7J, ARTEP 7-7JDRILL, ARTEP 7-8-MTP, and appropriate

technical manuas.

a. Preliminary gunnery training focuses on the technical aspects of the
BFV weapons system gunnery theory, turret operations, and elementary
gunnery techniques. The trainers combine classroom instruction and hands-on
training to provide each crewman a knowledge of the capabilities, limitations,
and characteristics of the vehicle. Crews learn fundamentals of turret
manipulation; gun lay; tracking and adjusting fires for the 25-mm, coax, and
TOW weapons. TOW system training, consisting of classroom subjects,
COFT, and hands-on tasks, is also conducted. Technical proficiency istested
during the record BGST.
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BRADLEY PLATOON GUNNERY TRAINING STRATEGY

BRADLEY
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INTEGRATED
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N | Individual/Buddy Team
A I Fire Team/Squad
R
W r
Y CREW DRILLS l

CREW DEVICE GUNNERY ARTEP STXs

BTI Squad Drills/STX
*BT Il Platoon Drills/STX

BATTLE DRILLS

Mounted
Dismounted

mO—<<mag

N\

SECTION/PLATOON

DEVICE GUNNERY
BT

*BT IV

\

CREW GUNNERY

BT V-Vil
*BT VIK
| §

1 I ARTEP LFXs
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Crew and dismounted infantry training events do not necessarily happen at the same time.
Scheduling is based on available resources and time. Key leaders cannot be in two places at

once,
*PREREQUISITE EVENTS

Figure 6-1. Sample integrated platoon training strategy.



FM 23-1

b. Device gunnery training allows crews to practice and refine their
collective skills on their vehicles, while using low-cogt, training devices. At
this point, individual crew duties and actions are integrated and crews perform
asateam. The crew conducts a defense exercise that allows the driver to

practice “berm drills,” while the crew engages single and multiple, stationar
and moving targets.  Their abilities are evaluated durind Br%ley Tablel i
[Bradley Crew Proficient Course (BCPC)

~ . Crew gunnery training solidifies crew collective gunnery techniques
using live ammunition. Crews must meet increasingly difficult standards
during variable and challenging conditions similar to combat. The outcome

isacrew that ishighly skilled in destroying likely enemy threats on the
battlefield. Crew proficiency is evaluated during crew qualification (BT VIII).

CREW GUNNERY
OBJECTIVE:
Qualify crews on
challenging and realistic tasks

Use preliminary gunnery to train individual gunnery skills.

¥

Y

Use conduct of fire trainer to train and sustain crew coordination skills.

=

Use crew device gunnery to train basic gunnery skills.

{

Use live-fire crew gunnery to train live-fire gunnery skills.

T

ualification to assess crew tasks IAW Chapter 9.

Figure 6-2. Crew gunnery strategy.
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6-4. DISMOUNTED INFANTRY TRAINING

The squad leader (in coordination with the platoon |eader and platoon
ser(};_ea_nt) is the principal trainer for squad weapons, equipment, and tactical
proficiency (Figure 6-3, page 6-8). His primary references are FM 7-7J,
ARTEP 7-7JDRILL, ARTEP 7-8-MTP, and appropriate weapon and
equipment technical manuals. ARTEP 7-7J-DRILL and ARTEP 7-8-MTP
contain the tasks, conditions, and standards to train and eval uate dismounted
infantry operations. Units must develop training plans that provide resources
for dismounted squad and platoon training. Leaders must ensure adequate
time, training areas, equipment and anmunition, evaluators, and OPFOR are
available. Training plans should include preliminary weapons training and
qualification, movement training drills, STXs and LFXs. Platoon leaders
must schedule their time between crew, mounted, and dismounted training
events. The goal of dismounted training is to qualify squads and platoons on
live-fire and battle-focused, collective tasks that support the unit’'s METL.
Dismounted training snould parallel Bradley crew training. This ensures both
mounted and dismounted elements are prepared for integrated traini n%ai the
prescribed times (crew drills, battle drills,[BT 111, BSSH;[BT 1V, BPPG;
[BT XII, Platoon Qudlification].  Dismounted training can be ?rouped into
three cafegories. p)reI|m| nary training, device training, and live-fire training.
ApPpP ).

a Prefim naral training consists of weapons and eguipment training and

8ual|f|callon and movement training. This training should be conducted

uring Bradley preliminary gunnery. Squad leaders conduct this training in
the unit’slocal area. At the completion of thistraining, mounted and
dismounted elements are integrated to conduct crew drills. Weapons training
starts with squad weapon and eguipment proficiency. Soldiers conduct M16A2
advanced rifle marksmanship training to learn the combat fire techniques
required for dismounted infantry operations. The squad continues preliminary
traini ngl_b fining exercises with the M203 grenade launcher, M249 machine
gun, AT4, and M47 Dragon or Javelin. They should become experts with
demolitions, communication equipment, and night observation devices. Their
proficiency is measured during wegoon qualification and hands-on equipment
tests. Each soldier learns the field craft, individual skills, and movement
techniques required to survive in close combat. The dismounted infantrymen
must meet increasingly difficult standards during variable and demanding conditions
as they progress through buddy team, squad, and platoon exercises.

b. Device training consists of dismounted squad and platoon drills and
STXsusing MILES equipment. During thistraining, trainers must emphasize
squad dismounted battle drills. Drills link soldier and collective tasks at squad
and platoon levels. Drills are limited to Situations requiring instantaneous
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response; therefore, soldiers must conti nual(ljy practice and execute drills
intinctively. Device training should be conducted during the crew device
gunnery period This alows units to schedule PGS/MILES equipment for
mounted and dismounted elements for one training period. At the completion
of this training, mounted and dismounted elements are integrated to conduct
battle drills and section/platoon device gunnery. o _
~ C. Livedfire training consists of squad and platoon live-fire exercises.

Thistraining can be conducted in the same time period as crew gunnery. This
allows units to focus their mounted and dismounted training on live-fire events
that requires the same type of resources (ammunition, ranges). At the
completion of this training, mounted and dismounted elements are integrated
for Bradley platoon practice and qualification [BTs X1 and[X1l).

DISMOUNTED GUNNERY
OBJECTIVE:
Qualify dismounted squads and |¢
platoons on live-fire,
battle-focused collective tasks

Use preliminary weapon and equipment training to train and qualify
individuals with assigned weapons and equipment.

i
Use movement training to train buddy team, fire team, squad, and
platoon movement techniques.

-

Use device training to train and rehearse squad and platoon drills and

collective tasks.

Use live-fire training to assess dismounted squad and platoon tasks IAW
ARTEP standards.

Figure 6-3. Dismounted gunnery strategy.
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6-5. CROSS TRAINING

The commander, platoon leaders, first sergeant, and platoon sergeants manage
al training to ensure every soldier istrained in individual aswell as collective
tasks for mounted and dismounted skills. The unit trai ningI program must focus
on developi 23 tough, combat-ready platoons with a balanced simultaneous
and integrated dismounted and mounted plan.

a All soldiersrequire individual weapons training, physical training,
common task training, 11M skills training, and maintenance training.
Additiondly, al Bradley infantrymen should complete a diagnostic BGST.
BGST tasks are 11M tasks that soldiers need to (J:)ro(?ress through the rank
structure. A di gnostic BGST can help identify individuals who are proficient
enough to be selected as gunners. It provides cross training if a last minute
crew change is reguired. The CTT, EIB, and diagnostic BGST evaluate
individual task proficiecy. All soldiers must complete the APFT and qualify
with their individual weapon (normally the M16A2).

b. During preliminary and device gunnery training, cross training must
occur as often as possible, becauseitiscritical to counteri ngbpersonnel losses
In peacetime or combat. Cross training must incorporate both the mounted
and dismounted infantry to sustain basic infantry skills for the crews and
provide additiona training for the dismounted infantry to perform as a BFV
crew. Cross training enhances the coordination between the mounted and
dismounted fight. DA Pam 350-38 requires that alternate crews train regularly
in the COFT, conduct crew device gunnery, and take the BGST. Additionally,
the platoon leader’ s backup crew is resourced to fire crew gunnery.

6-6. INTEGRATED TRAINING

The platoon sergeant, squad |eaders, and Bradley commanders in coordination
with the platoon |eader are the principal trainers for the collective skills of
integrated vehicle teams, sections, and platoon. Primary references are this
manual, FM 7-7J, and ARTEP 7-7J-DRILL. One of the most critical parts
of the Bradley training program is integrated drills: crew, mounted, and
dismounted. Trainers must emphasize that crew and battle drills are the
techniques and procedures for immediate action. Trainers must ensure all
membersinvolved in adrill know exactly what their individual task is, when
to accomplish it, and what to do if they cannot perform the task. Drills must
be rehearsed and trained to standard before conducting tactical section or
platoon missions.

a Crew Drills. Crew drillsinstill ingtinctive reactions to situations on
thevehicle.  With crew drills, the vehicle team must coordinate and
synchronize thelr actions. Fire team members must perforrn as loaders. The
loader must react to BC and gunner commands and Inspect and |oad 25-mm
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ammunition and TOW rounds. The dismounted infantry must react
ingtinctively and without hesitation when mounting and dismounting the
vhehicl e, while the driver reacts to the BC's command to raise and lower
the ramp.

b. Mounted Battle Drills. Mounted battle drillsinstill instinctive
reactions to situations the mounted section and platoon may face in combat.
Mounted elements must immediately react to contact or ambush or
immediately initiate an attack.

¢. Dismounted Battle Drills. Dismounted battle drills ingtill ingtinctive
reactions to Situations that squads and platoons may face while dismounted
from the vehicle. Dismounted squads and platoons must immediately react
to contact, ambush, or initiate an attack. They must have the training
experience and confidence to clear trenches, buildings, wood lines, and
obstacles with minimal leader orders.

d. Device Gunnery. Device gunnery provides training for the Bradley
section with the Bradley squad/section exercise (BT 111, BSSH) and the platoon
with the Bradley platoon proficiency course (BT [V, BPP(). These exercises
develop and evaluate collective skills of the integrated section and platoon in
aredistic tactical scenario using training devices.

e. Platoon Gunnery. Platoon gunnery trains and evaluates Bradl%x
platoons using full-caliber ammunition{ BT XI, Bradley Platoon Practic,
provides platoons a live-fire exercise to refine collective task execution durm?
atactica live-fire scenario. Platoon leaders must control the platoon while
mounted and dismounted. He leads the platoon by example and through orders
to his platoon sergeant and squad |eaders. The platoon practice table should
place emphasis on fire control and distribution inincreasingly difficult
situations as the platoon executes missionessential tasks. The outcomeisa
platoon that has the agility and flexibility to quickly transition from mounted

to dismounted compat, fight as a unit, and win on the battlefield. This ability
is evaluated during[BT XIT, Bradley Platoon Qualification. Figure 6-4.)

f. Combined Arms Live-fire Exercise. Platoon training does not stop
with qualification. The platoon isintegrated into company CALFEXs and
externally evaluated during company or battalion ARTEPSs. During these

multiechelon training events, the platoon fights as part of the combined
arms team.
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PLATOON GUNNERY
OBJECTIVE:

Qualify Bradley platoons on <

battle-focused collective tasks

Use crew and battle drills to train mounted and dismounted intergration

{

Use platoon/section device gunnaery to train and rehearse SOPs and

collective tasks.

Use live-fire platoon practice to train and verify fire control and

distribution measures.

Use platoon live-fire qualification to assess Bradley platoon tasks IAW
ARTEP standards.

Figure 6-4. Platoon gunnery strategy.

Section [11
TRAINING PLANS

Once the commander has developed his METL and made a
thorough assessment of training proficiency, he begins the detailed
process of developing a training plan. When planning the gunnery
aspect of the training plan, the master gunner is the most valuable
asset to aid the commander.

6-7.BRADLEY MASTER GUNNER

The primary mission of the master gunner isto aid and assist commanders at
al echelons in the planning, development, execution, and evaluation of al
Bradley related training (individual, crew, and collective).
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a. His specific responsibilities are directed by the commander. Examples
of his duties are—
» Assigt the validation or certification of newly assigned soldiers.
— Setup or conduct initial skills training for new BCs or gunners.
— Assist in training new BC and gunner crews.
— Develop or conduct training and certification of Bradley
crew evaluaors.
* Assit dl elements within the unit concerning gunnery training.
» Forecast all ammunition for training.
« Manage gunnery records, BGST records, turbulence rosters.
« Coordinate and control training device usage.

* If senior instructor-operator qualified, train other |0sto
conduct COFT training.

* Plan and manage COFT training.

* Train crews on MILES gunnery peculiarities (boresighting point
of aim, maintenance).

« Execute gunnery training. Supervise live-fire ranges to ensure
al standards are followed.
— Conf|drm Zero techniques. f
— Coordinate target arrays, exposure times for targets, maneuver
box verrll?llcai%%,, andagatu 8‘ overa man esto gnsuret gy are
In accordance with standards set forth inthis manual.
« Set up and conduct BGST training and evaluate the results.

» Advise the commander of the tactical capabilities of the Bradley
against threat systems in coordination with the S2.

b. The master gunner has been formally trained to function &t battalion
level. He has extensive training in BFV maintenance, range planning and
execution, and al Fhas& of gunnery training. The master gunner’s main
responsibilities are listed above, but change in scope depending on the level
that he is assigned. Such differences areas follows.

Note: The master gunner should not be assigned additional duties other
than those listed here. Unit gunnery training programs need a great deal
of attention to be effective.
(1) Brigade/divison master gunner—
» Works closely with master gunners at lower echelons to ensure
standards are uniform throughout training programs.
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» Develops the Bradley crew evaluator written certification
test in accordance with this manual.

* Provides any new information on ways to improve training
Bradley crews.

« Coordinates with installation/mgjor training area range
control personnel.

* Assists in developing and upgrading range facilities.
(2) Battalion master gunner—

* |sresponsible for the continual education of the master gunners
in the battalion.

» Assists the battalion commander and command sergeant major
in the selection of master gunner school candidates.

« Develops new training techniques to improve crew training.
« Coordinates with brigade for BFV training assets.

» Certifies Bradley crew evaluators in accordance
with this manual.

« Certifies BGST evaluators in accordance with this manual.
« Certifies range safety personnel.
(3) Company master gunner—

* Assistsin the BFV services as required, works with organizational
maintenance on turret problems and DA Form 2408-4.

» Coordinates with the battalion S3 to secure company gunnery
training assets.
« Trains Bradley crew evaluators in accordance with this manual.

(4) Platoon master gunner—

* Is primarily responsible for the platoon BFV weapon system
and turret maintenance.

« Updates company master gunner on the platoon’s crew training.

* Assists the company master gunner in unit gunnery training.
6-8. KEY LEADERSAND TRAINERSRELATIONSHIP.
The godl of al infantry BFV gunnery is to train Bradley-equg)ped prlatoons
to prepare for war using tough, realistic, and measurable stancards. The key

leaders and trainers in this process are the commanders, sergeants major,
operation officers, master gunners, and platoon leadership.
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a. The battalion commander is the first to impact on the unit’s execution
of platoon qualification. His command emphasis on training the whole platoon
sets the precedent for successful Pl atoons. The battalion commander defines
the unit’sMETL with theinput of his superior and subordinate commander’s
METL. ThisMETL drives the scenarios and engagements for platoon
qualification when prepared according to this manual. The battalion
commander then conducts a training assessment to analyze the unit's
preparedness to perform these tasks. This assessment incorporates input from
the company commander’ s assessments, aswell as his personal observations,
the command sergeant major; the CTC's take-home packages from external
evaluations; previous gunnery; and COFT progress. This assessment then
becomes the groundwork for structuring the unit's long- and short-range
training plans. _ _ o

b. The battalion operations officer (S3) with his master gunner then
projectsthe METL training needs against the unit training calendar in
accordance with the commander’s guidance. Multiechelon and sustainment
training are the key to success. The training plan includes the basic individual
tasks and progresses to task force training. The master gunner assists the S3
in developing the mounted and dismounted training strategy by developing
scenarios and forecasting ammunition, ranges, and training aids. _

c. Based on command guidance, the master gunner focuses on planning
both dismounted and crew training support. His area of expertise is ensuring
the scenarios comply with this manual and ensuri ng? the range complex
supports these scenarios. The master gunner is specifically trained in ensuring
the scenario targets compl?; with the safety requirements. His involvement
throughout the process uses his expertise on the entire Bradley platoon training
and not solely the vehicle crew. The master gunners keep the commander and
S3 informed of unit training on the COFT and marksmanship results of all
individual and crew-served weapons, o

d. The company commander and his master gunner have a relationship
similar to the S3 and his master gunner. The company commander provides
the battalion commander with his METL, training assessment, and
unit-specfic training needs. He also provides his master gunner with his
guidance on training priorities. The company master gunner provides input
to the commander on crew and dismount training needs and helpsin the
planning. He also informally keeps the battalion master gunner informed of
company training. Formally, he assists the commander in defining and
requesting training devices, ammunition, ranges, and resources to support the
training. He al so advises the commander on the maintenance status of
turret-specific problems (for example, approaching barrel wear out).
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e. The platoon leader has several experienced NCO sources to assist him
in the analysis, planning and preparation of his platoon training. The most
important source of information and assistance is the platoon sergeant. This
NCO knows the platoon’s strengths, weaknesses, training assessments, and
maintenance status firsthand. The platoon sergeant is the primary source for
the platoon leader to rely on in preparing his platoon training. The platoon
master gunner provides the same expertise as the company master gunner.
His knowledge of the training devices, strategies, and this manual makes him
an invaluable asset in preparing the platoon’ s training. The platoon master
gunner provides the necessary expertise required when the platoon is tasked
to do a specific mounted or dismounted training event for the platoon or
company. Aﬂai n, the master gunner ensures the range or training scenario
complies with this manual and the safety requirements. The platoon sergeant
closelr supervises the platoon master gunner. The platoon sergeant also
consolidates input from the dismounted squad |eaders into the platoon and
company training strategy.

6-9. CREW STABILITY MANAGEMENT o
The greatest problem a commander must contend within developi n% training
plan isthe cause and effect of crew turbulence (personnel changes).
Commanders must develop a plan to reduce and control turbulence before
developing and executing his training plan. Turbulence is unavoidable but
may be reduced by planning ahead. Some possible solutions for reducing
turbulence are as follows.

a Short-Term Solutions. _ _

(1) Change personnel as a crew not a single crewman. For example, if a
staff sergeant, Bradley commander, is promoted to platoon sergeant then his
entire crew moves with him. This cauises only one crew change not two.

(2) Train an dternate for each position.

b. Long-Term Solutions

(1) Continually cross-train personnel for replacements. Experienced
soldiers are easier to train than new soldiers. _

(2) Form complete crews as personnel comeinto the unit. Match the loss
dates (ETS, PCS, and DEROS) within the same crew.

6-10. LONG-RANGE PLANNING

Lgé‘l(?-range planning is resource oriented. Commanders identif?/. training
needs from the METL task proficiency assessment. Goals are established and
resources are forecasted and allocated to reach these goals. FM 25-101
contains more detailed information on I_ong_-ran%e |olanni ng. Commanders
must answer several questions when considering the long-range plan.
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a. What is the current platoon proficiency level (mounted and
dismounted)? This is based on—
« Squad and crew turbulences (changes).

« Performance during previous gunnery, maneuver exercises, and
squad and platoon STXs and LFXs.

b. What are the performance goals for the platoons? What ||t:grofi ciency
level must crews and dismounted infantry reach to accomplish METL tasks.
Some goals are—
» Meet or exceed DA Pam 350-38 qualification standards.
« Set apercentage of qualified marksman, sharpshooter, and expert
for M16 riflemen, grenadiers, AT4/Dragon/Javelin gunners,
and M249 gunners,
* Set apercentage of qualified, superior, and distinguished ratings
for BFV crews.
« Obtainan overal rating of trained on collective dismounted STXs
and LFXs.

« Obtain an overall rating of trained on|Bradley Table XII,.

c. What resources are necessary and where is the command emphasis?
(DA Pam 350-38 also shows ammunition authorization for every weapon
system in the battalion.)

o Correct tasks that do not meet the standard.

* Sustain proficiency in tasks that meet the standard.

d. What schools are needed to certify and train trainers?

* Master gunner course.

* Ranger school/light leader’s course.
Bradley crew evaluator (BCE) certification.
Bradley gunnery skillstest evaluator certification.
MILES instructor course/PGS training.
|0 courses within the unit.
6-11. SHORT-RANGE PLANNING o
Resources identified during long-range planning are allocated and Brgormzed
during short-range planning. Command training guidance is published to
provide trainers with detailed information on the training objective. Active

and Reserve Components short-range training considerations are different.
FM 25-101 explains this process in greater detail.
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a Gunnery resource considerations are ammunition, fuel and repair
parts, range and maneuver area, and training devices availahility.
21; Ammunition.

a) Commanders and master gunners must carefully manage
ammunition allocations especially when dealing with 25-mm resources. Once
the yearly ammunition authorization is known, ammunition should be
dlocated in a specific priority—

« Mounted crew training.

— First Crew qualification.
— Second: Crew practice.
— Third: Qualification refires and additional training.

» Dismounted infantry training.
— First: Weapons qualification.
— Second: Squad and platoon LFX.
— Third: LFX refries and additional training.

*Patoontraining.
— First: Platoon qualification.
— Second: Platoon practice.

(b) Ammunition is forecasted well before the training event. There are
many reasons why the ammunition authorization may fall short of the
forecasted training requirement. When this happens, commanders must
develop astrategy to train with less ammunition. Several considerations are—

* Mounted crew training.
— Reduce the number of crew practice tasks for crewswho

are stabilized and have qualitied previoudly. Give their
ammunition to new crews.

— Reduce rounds per engagement on training and
practice exercises.

— Increase device-hased training. . _

— Use PGS in crew practice scenarios. PGS will not train proper
horesight, zero, and gun operation procedures. .

— Use MILES in crew practice scenarios. MILES is not suitable
for moving tarlget engagements because the gunner does not
have to apPIy, ead tQ enﬁﬂaﬂf: atarget. Also, BOT and TOT
cannot be trained using MILES.

— Increase use of COFT.

« Dismounted infantry training.
— Dry-free or use MILES on STX lanes.

— Reduce rounds per engagement on squad LFX
(not platoon LFX).
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* Platoon training. _ .

— Dry-fire or use subcaliber (7.62-mm) on platoon practice.

— Use PGS 0? platoon ePraC“'C?' PGS will not allow |eaders to
see tracers from other venicles for fire control an
distribution applications.

(2) Fuel and repair parts.
« Train closer to garrison.
« Use a limited number of vehicles to train crews.

« Use HETSs to move vehicles to the range.

(3) Range and maneuver area (to include targetry and range support
personngl).

(4) Training devices availability.

b. Short-range gunnery scheduling considerations are—

El) Vehicle services.

2) Other mandatory training or events prescribed from higher
headquarters. _ . _

(3) Nontraining events (holidays, leaves, installation support).

¢. Short-range guidance considerations are—
1) Crew and dismount training priorities and expected outcome.
~(2) Leader, individual, and collective tasks associated with the
training event. _
3) Steps required to prepare trainers and evaluators.
4) Integration of crew and dismount training on the training calendar.

6-12. NEAR-TERM TRAINING PLAN
Near-term planning is primarily conducted at battalion, company, and platoon
level. Its primary purpose is to conduct final coordination and provide specific
guidance to the units.
a Training meetings should be held at battalion, company, and platoon
level so that detailed information is understood by all key personnel.
(1) Battalion meetings focus on training management. Considerations
include the following.
Ea{ Final coordination of ranges, training areas, and ammunition.
h) Coordination between units for maintenance, medical, logistical,
and personne! requirements.
Ec; Locking in and publishing unit training schedules. .
2) Company and platoon meetings discuss the specifics of executing the
training event.
(a) Discuss when the training will be conducted to include movement
times to the training area.
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(? Discuss personnel involved in the training event and highlight key
individuals responsible to conduct the training.

Note: Detailed discussion of BFV range set-up, execution, and key
individual responsibilities are discussed in|Chapter §.

(c) Discuss training location, uniform, and special equipment required
to conduct training.

(d) Discuss specific personnel performance measures to be evaluated.

b. Commander’s should require briefbacks to ensure that subordinate
|leaders understand all aspects of the training event.

c. Theformal training plan culminates with the training schedule.
However, commanders, key leaders, and all trainers must continue to
informally plan and coordinate training with a series of pre-execution checks.
Additionally, trainers, soldiers, and support personnel must thoroughly
prepare for training. _ _ .

(1) Pre-execution checks systematically prepare soldiers, trainers, and
resources to ensure training starts properly. These checks are developed and
responsibility for them fixed during short-range planning. FM 25-101,
Chapter 3, contains a sample pre-execution checklist. Trainers should
combine this list with range and training area checks and considerations from
Chapter 8of thismanual to develop an intensive pre-execution checkligt.

ommanders prepare trainers to conduct performance-oriented
training b% providing time, guidance, resources, and references. These trainers
rehearse their preparations and review the tasks and subtasks to be conducted.
This preparation gives the trainer the confidence in his ability to perform the
task and teach soldiers the correct skills.

Section |V

UNIT GUNNERY TRAINING

Gunnery training must use all available resources to raise and sustain
the proficiency level of the METL tasks: training must be
well-structured, realistic, effective, and safe. _
Home station gunnery (HSG) is a continuous and progressive
training program that IS Intensified two to three months before a
major gunnery density. HSG is planned at battalion level. Execution
isat company level. The HSG focuses on—

* Orienting the crew to the technical aspects of the turret systems.
« Exposing the crew to the most fundamental gunnery techniques.
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* Integrating the crew as an efficient team, during device
gunnery, before the introduction of live-fire.

» Orienting the dismounted infantry in doctrinal aspects
of STX operations.

* Integrating the sections and platoon during device gunnery.

Major gunnery densities normally focus on—

« Orienting the dismounted infantry in the fundamental
aspects of an LFX.

« Refining crew skills using full-caliber ammunition on
full-scale ranges.

* Qualifying crews on crew qualification.
« Integrating the section and platoonin live-fire.
training and qualification.

6-13. GUNNERY LEVELS
There are four levels to awell-rounded gunnery program. Each level is
progressively more difficult. Crews, squads, sections, and platoons should not
advance unlessthey are proficient in the previous level.

a Thefour gunnery levelsare— _

(1) Preliminary. Preliminary gunnery introduces the crew to the vehicle
system and develops individual and crew skills involved with operating the
BFV, turret, and weapon systems. It provides classroom instruction as well
as hands-on aPpI ications. Hands-on tasks include gun lay, tracking,
adjustment of fires, range card, and basic TOW gunnery tasks, and COFT
TOW exercises. Elements of preliminary gunnery are in|Chapter 1.

(2) Device. Device gunnery trains crews, sections, and platoons using
device-hased training. Crews conduct BT |, Crew Defensa, that allowsthe
driver to practice berm drills using the vehicle, while the crew engages single
and multiple, stationary and moving targets. The crew’s abilities are evaluated

durind BT 11, Bradley Crew Proficiency Coursd. Sections conduct thelBT 111]
Bradley S0 uﬂﬁenon Exercisd B i ows the dismounted squad and
vehicle section to train together and devel op techniques needed to perform
squadl collective tasks[BT 1V, Bradley Platoon Proficiency Courss, integrates
the entire platoon in a device-based combat scenario. The platoon’s |eaders
develop their command and control skills and identify strengths and

weaknesses of the platoon for future training emphasis. Elements of device

gunnery are in|Chapter 11, _ _
33/ Crew. Crew gunnery refines and evaluates those crew skills,

developed during preliminary and device gunnery, using livefire. It consists
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of crew practice and qualification (BTs \t, MI[VIT], and[VIII). Elements of
crew gunnery are |. . -

(4) Platoon. Plafoon gunnery integrates the platoon in live-fire tactical
scenarios. Platoons refine and verify tactics and techniques developed during
previous training. Platoons are dusted on their collective abilities during

[BT XII, Platoon Qualificatior]. Platoon gunnery consists of platoon practice
and qualification (BTs XTland X1l). Elements of platoon gunnery arein
(Chepter 9

~ b. Gunnery conditions should be varied so that crews are trained to fight
in any battlefield environment. Commanders should vary conditions for al
training so that the crews can perform in adverse weather and degraded mode
of gunnery. Thermal sights must be used not only at night but also during daylight
operations in smoke, adverse weather conditions, and concealing terrain.
(1) Adverse weather. Soldiers must be aware that aoverse weather
impacts their senses and the mechanical operation of the weapons system.
(a) Target acquisition range determination, and BOT are hindered by
fog, snow, and heavy rain.
(b) Cyclic rates of fire and ballistics are affected by temperature
extremes and humidity.
(2) Degraded mode gunnery. BFV crews must engage targets with less
than afully operational system or less than ideal situations.
(@) Battle damage and maintenance problems can deny the use of primary
sights and turret control systems. Crews must continue the fight using—
« Auxiliary sight.
« Commander's handstation.
* Manual turret operation.

(b) NBC conditions severely influence the crew’s ability to—
« Operate the turret controls and perform crew duties.

+ Observe through the optics.
« Perform during continuous operations.

6-14. TRAINING REQUIREMENTS

Requirements specified in this manual are—

a. All BCs, gunners, and platoon aternate crew members must
successfully complete the Bradley ?unnery skills test (BGST) within
the 3 months (4 months RC) beforelivefire.

b. All crews must ?ualify or Table [1jwithin the 3 months (4 months RC)
before full-caliber livefire.
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¢. All BCsand gunners must have completed the TOW gunnery pro%ram
to standard within the 3 months (4 months RC) before TOW missilelivefire.
d. All infantry platoons must have completed[Table I\ within the

6 months beforef Table XI|I.
e. All crews that will live-fire during infantry platoon, scout team, or

Stin Ifjcat| ust qualify on Table VI within the 6 months
e T, ol

f. All squad members must qualify with their individual weapons within
the 6 months beforg Tahle X11)
. All squads must complete a squad ljve-fire exercise to ARTEP
standards within the 6 months beford Table X 1.
h. Each scout team must have received a Bassi ng score on the scout team

training table (BT IX]) within 3 months before firing the scout team
quaification table :

I. All BGST evauators must have successfully completed BGST within
1 year and achieved a “GO" on the BGST station they will evaluate within
the 30 days hefore evaluating BGST.

j. All Bradley crew evaduators (BCE) must certify or recertify in

accordance with BCE certification program (Chapter 9) within the 90 days of
any live-fire exercise.

—
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CHAPTER 7

TRAINING DEVICES

BFV training must be balanced with resources and time.
The use of devices, smulators, and training aids provides
the commander an economical way to train effectively and
gill maintain the standards. However, training devices do
not replace live-fire gunnery. The commander and master
gunner must begin with an assessment of the unit proficiency,
and know the level of proficiency required of their unit to
accomplish the training.  The trainers must also know the
capabilities and limitations of all devices, smulators, and
training aids. This chapter identifies resources that enhance
a unit's ability to train, sustain,_and evaluate BFV gunner?é
and tactical training. , page 7-14, is a quic
reference for determining what devices, simulators, and or aids
relate to specific trai ninfg} events.
Devices discussed in this chapter are the thru-sight video
TSV), the multiple-integrated laser engagement system
MILES), and the precision gunnery system (PGS).
mulators include the videodisc integrated gunnery
simulator (VIGS), the unit-conduct of fire trainer
%J-C.OFT),.t e mobile-conduct of fire trainer (M-COFT),
the simulations network (SMNET), and the close combat
tactical trainer (CCTT). Training aids include the tracking
board, laser target interface device (LTID), scaled models,
and dummy rounds.

7-1. DEVICES
Devices are three-dimensional products used to conduct training. They
mognt o_rz:;ffe actual equipment and can be activated either mechanically
or eectricaly.

a Thru-Sight Video. TSV , page 7-3) is a vehicle-appended
system that provides a video and audio recording of gunnery or tactical engagement
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exercisesin rea time. It is used for vehicle gunnery training to provide an
evaluation and critique of actual engagement sequences. The TSV system is
transparent to the crew. It provides an immediate playback capability through
the use of an onboard monitor. The system also contains an after-action review
subsystem that allows evaluators to playback, freeze, and zoom on individual
engagements. These features provide an AAR enhancement that gives crews
aview of their performance.  The system is interchangeable with the Ml
Abram and the M2/M3 Bradley. (TM 9-6920-708-10 provides more
descriptive information.) The system components are—
* Audio video recorder.
— Environmental enclosure unit.
— Camera control junction unit.
— Optica unit.
— Cable assembly.
* After-action review.

b. Multiple-Integrated Laser Engagement System. MILES
Figure 7-4, page 7-4) isan integrated family of low power, eye-safe,
aser-based devices. It simulates the casualty-producing effects of direct-fire
weapons using semiconductor |aser beams. When fired, an invisible laser
beam is sent out from a transmitter attached to the 25-mm gun and to the TOW
launcher. The laser beam transmits coded messages (based on the weapon
and ammunition selected% to the detector belt sensors on other
MILES-equipped vehicles. The MILES for the M2/M3 fighting vehicle
enables the crew to use the vehicle in redlistic combat training exercises
(force-on-force). It also provides the commander an economical way to train
and evaluate his crew’s proficiency in teamwork and crew coordination during
gunnery training exercises. However, MILES is not suitable for training
moving target engagements, because the gunner cannot apply lead to engage
the target. Also, BOT and TOT cannot be trained using MILES, because the
Crew cannot see hit signatures or tracers. (TM 9-1265-375-10 provides more
descriptive information.) The sysstem components are—

« Main gun/coax machine gun transmitter.

« Coax machine gun microphone.
« TOW transmitter.

« TOW simulator tube.

* 7.62 blank firing attachment.

« Combat vehicle kill indicator.
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SIGHT

OPTICAL SIGHT UNIT SYNCHRONIZATION

N

i s A
ENVIRONMENTAL
ENCLOSURE

REMOTE
CONTROL
UNIT

NQOTE: All components are inside the Bradley except the environmental
enclosure unit.

AUDIO VIDEO RECORDER
Subsystem

Subsystem
NOTE: After-action review subsystem is in the AAR briefing area..

Figure 7-1. Thru-sight video.
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« Flash weapons effects systems simulator.

* Detector belt system.

« Antitank weapons effects signature simulator.
« Control console.

« Battery box.

KILL INDICATOR
TOW SIMULATOR

MAIN GUN/COAX S
MACHINE GUN Y 5 |
TRANSMITTER iy - 2ol ool
o
@% E;h] BATTERY BOX
COAX MACHINE GUN CONTROL CONSOLE
MICROPHONE

Figure 7-2. Multiple-integrated laser engagement system.

~ C.Precision Gunnery System. PGS (Figure 7-3) is an eye-safe laser
simulation device that provides normal and degraded mode gunnery on unit
vehicles. The system allows crews to develop and sustain gunnery skills while
training using their own vehicles. All wespons and ammunition are duplicated
insimulation by replicating tracer and missile signatures in the commander's
and gunner’s sights. This allows crews to apply lead, BOT, and TOT
procedures during engagements. PGS s fully compatible on MILES-equipped
ranges and the MILES battlefield. The system can send and receive hit, kill,
and miss signals from other PGS, TWGSS (the system mounted on tanks), or
MILES-equipped vehicles. A mounting reconfiguration alows the TOW to
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be fired in “simulation” while the 25-mm and coax are fired “live.” PGS
provides BCEs the ahility to review engagements during the AAR process.
PGS displays ballistic information for each round fired. This information
Identifies placement of each simulated round in relation to the target, in mils,
both in azimuth and elevation. (TM 9-6920-711-12& P provides more
descriptive information.) The system components are—

o Laser transcelver.

* Reference units.

* Hull detectors.

« Tracer burst obscuration sSmulator.
« VVehicle interface unit.

« Controller unit.

« Training data retrieval system.

STROBE LIGHTS
DETECTORS
RETROREFLECTORS
TRACER BURST
OBSCURATION
STSTEM
HULL DEFILADE
l \ DETECTORS
el l —.—-A
e TARGET
LASER TRANSCEIVER ) »=2> ELECTRONICS
& °*
D A $
-3 N _? 4 = ) .
CONTROL
RETRIEVAL SYSTEM VEHICLE CONSOLE
NTERFAC
I ACE TRACER
ELECTRONICS

Figure 7-3. Precision gunnery system.
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7-2. SSIMULATORS

Simulators provide high-fidelity training without the use of the actual
equipment. They are stand-alone trainers that emulate the functions of
equipment or systems. Simulators use electronic or mechanical means to
reproduce conditions necessary for an individual or crew to practice
operational tasks in accordance with training objectives. They represent the
equipment physically and fictionally to varying degrees and follow the
mathematical equations that describe performance.

a Conduct of Fire Trainer. COFT isthe primary simulator for training
crew gunnery skills without using ranges, ammunition, or vehicles. The
COFT allows training without regard to time of day or climtic conditions.
Thetwo COFT configurations are unit-conduct of fire trainer (U-COFT) and
mobile-conduct of fire trainer (M-COFT). (Operating instructions are in
Instructor Utilization Handbook (IUH HB 23-1).) .

(1) U-COFT (Figure 7-4) consists of three interconnecting shelters:

* The trainer shelter.
« The computer shelter.
* The integrated shelter.

Note: For operating instructions see Instructor Utilization Handbook
(IUH HB 23-1) and TM 9-6920-737-10.

TRAINER SHELTER

COMPUTER
SHELTER

Figure 7-4. Unit-conduct of fire trainer.
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(2) M-COFT (Figure 7-5) consists of a training shelter and a computer
shelter mounted on atrailer to allow movement between various unit locations,
This M-COFT is primarily for Army Reserve and National Guard.

* Thetraining shelter.

« The computer shelter.
Note: For operating instructions see Instructor Utilization Handbook
(IUH HB 23-1) and TM 9-6920- 759-10.

Figure 7-5. Mobile-conduct of fire trainer.

b, Videodisc | ntegr:ated Gunnery Simulator.VIGS ,dpage 7-9)
is atabletop simulator that provides the primary controls, switches, and indicators
used by gunners to identify and engage targets with the BFV turret weapons
systems. This simulator trains gunners independently. (TM 9-6920-765-12& P
provides more description information.) The system components are—

« Gunner's console.

* Videodisc player.
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Figure 7-6. Videodisk integrated gunnery simulator.

c. Simulations Network. SIMNET ) is a system of combat

vehicle simulators linked to each otherover alocal area network. They
simulate the M| tank and the M2/M3 BFV. The configurations can vary from
tank or infantry platoon up to a battalion task force. A company commander
may train one platoon at atime using a subset of a company- or battalion-size
configuration. When used as a company- or bettalion-level trainer, a complete
functional tactical operation center and combat trains command post are
available to act as the administration logistics operations center that would
normally be present during combat operations. Computer-generated imagery
IS used to create the illusion of riding in tanks and BFV's fighting force-on-force
battles. The training benefits from SIMNET depend on two important factors:
training know-how and |eadership. The S{Stem and its computers are smple
to use. With few exceptions, four hours of practice will squort STX training
on mounted tasks. Asin any training, the leader must plan and prepare his
objectives in advance and must ensure that the entire chain of command knows
and supports the training objectives. The system components are—

o Simulator.

« Emulator.

« Semiautomated forces station.

« Tactica operations center.

« Combat trains command post.

« Site control command post.

« Plan view display.

« Data logger.

« Dismounted infantry work station.
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CBT TRNS
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Figure 7-7. Simulations network.

d. Close Combat Tactical Trainer. CCTT (Figure 7-§, page 7-10) isa
system of computer-driven combat vehicle smulators including the M1 Abrams
tank, the M2/M3 Bradley, the HMMWV, the fire support team vehicle, and
emulators that control other vehicle models and functions that work interactively;
similar to the vehicles and functions they smulate. The smulators and emulators
are connected by local area network. The system’s computers create a Smulated
battlefield that when viewed by soldierswho are using the system, creates the
illusion of moving and fighting over actual terrain while operating or riding inside
the actual vehicles, and employing the actual weapons systems mounted in or on
the vehicles. The trainer trains mounted crews through battalion task force soldiers
in selected collective tasks. An important feature of the trainer isthe
computer-generated force 1CGF) capability that can simulate both friendly and
opposing forces with only limited human intervention from squad and crews up
through regiment. It is amounted task trainer; however, it includes the actions of
dismouted infantry and scouts, and mounted and dismounted opposing forces,
whose actions are controlled interactively by squad leaders and platoon leaders,
and a CGF who operates dismounted workstations within a dismounted
infantry module or from a CGF workstation.
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Figure 7-8. Close combat tactical trainer.

7-10



FM 23-1

7-3. TRAINING AIDS
Training aids are tools that provide assistance in conducting training.

a Tracking Board. The tracking board (Chapter 10, Figure 10-1) gives
the Bradley commander and gunner practice in traversing and elevaiing the
sight retitles asif they were tracking a vehicle moving cross-country.
Tracking board exercises are practiced with the primary sight, the auxiliary
sight, and the TOW reticle, both day and night. _(For more detailed
information on ing hoard see{Chapter 101) An advanced
tracking board {Chapter 10, Figure 10-3) is provided to make training more
challenging to crews. . o

b. Laser Target Interface Device. LTID (Figure 7-9) aids in gunnery
training with MILES/PGS. The LTID receives a coded MILES message and
convertsit into electrical pulses. These pulses activate the shock Eenerator
mechanism that activates a hit sensor, smulating a projectile striking the
target. LTID can be used on full-scale, half-scale, or one-tenth-scale (on
M31A1 Iiftefs%. Targetswith LTIDs enhance training on[BT 1] through[TM and
device-based BT XI. (See TM 9-1265-376-10.) The system components are—

* Detection assembly.

» Electronic assembly.
« Shock generator mechanism.

DETECTORS

SHOCK GENERATOR

Figure 7-9. Laser target interface device.
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c. Scaled Models. Armored vehicle scaled models can be used to train
crews in tare?et acquisition, range determination, and vehicle identification.
These modefs are three-dimensiona and are made of a hard plastic. Scaled
models enhance preliminary gunnery traini Fgw_winaﬂon,
gun lay, and combat vehicle identification.| Table 10-1, Chapter 10, is used
when determining scale versus combat ranges. Scaled models are available in
1:10, 1:30, I:35, and 160 scale at the local TSC (Figure 7-10).

Figure 7-10. Armored vehicle scaled models.

d. Dummy Rounds. Various dummy rounds are available to conduct
training with the M240C coax machine gun, the M242 25-mm automatic gun,
and the TOW system. _ _

(1) M172 dummy round (7.62-mm). The M172 is a 7.62-mm cartridge
minus the gunpowder and primer. It is used for nonfire training with the
M240C coax machinegun. It ismade of brass with ametd tip. Itis
recommended for use over the plastic-tipped version. (The plastic tips can
become bent and get jammed either in the weapon or the feed chutes) The
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M172 dummy round can be used to train four of the tasks that are part of the
BGST: Load the M240C coax machine gun, fire the M240C coax machine
gun, apply immediate action, and unload and clear an M240C coax machine
gun. The M172 round is aClass V/ item that can be requisitioned using DA
Form 581. (Table 7-2, page 7-15, contains information required for
requisitioning this round.)

CAUTION

Because the M 172 dummy r%und IS magg of brass and can be ﬁiamaged dung
training, theroun ssnould beingpect Eer|0| andrePac asneed
Contmu u?e?( daamz?g unds rlin scandamaﬁeth eed chuteor the
weapon. Thelinks shou bechang as often as poss

(2) M794 dummy round (25-MM). The M794 dummy round isanonfire
training round used to conduct training on various 25-mm related tasks. The
M794 dummy round isa cast metal round that is noncorrosive and weighs
about the same as the M 792 and M 793 rounds. Previous dummy rounds were
made from fired casings and had plastic or wooden tips. Becavise the casing
of afired round is shg% tly expanded, it could get stuck in the breech of the
25-mm gun. The use of such rounds should be discontinued and the cast metal
rounds requisitioned. The M794 dummy round can be used to train crew
members in the following tasks: Load and unload the HE and AP ready hoxes,
load the 25-mm feeder, apply immediate action on the 25-mm, and unload
and clear the 25-mm gun J% e conditions and standards for these tasks are
|n A.) Because the links can become damaged or rusty, they should
bec an% as often as possible. The M794 dummy round isa Class V item
and can be requisitioned with DA Form 581. (Table 7-2, page 7-15, contains
information required for requisitioning the M'794 dummy round.)

(3) Missile simulation round. The MSR is used to train crewsin al
nonfire TOW related tasks. It is a dummy TOW round casing. It comesin a
crate the same as an actual round. The MSR simulates the actua weight of a
rel TOW missile. Although the MSR does not have a diaphragm or humidity
indicator, it does have a front cover and aforward handling ring. Itisa
nonexpendable major end item that can be requisitioned through the supply
system. It should not be discarded if it is damaged. It can be used to practice
uploading the BFV,, uploading the TOW launcher, applying immediate action
on the TOW subsystem removing a misfired TOW, and unloadi ng and stowing
a TOW to its storage configuration. If the guide Iugs or the electrical connector
on the MSR are damaged, the round should not be used. Continued use of a
damaged round will cause damage to the launcher.

7-13



FM 23-1

DEVICES

SIMULATORS

AIDS

CHARACTERISTICS

™V

MILES

PGS

VIGS

COFT

SIMNET
CCTT

TRACKING
BOARD

LTID

SCALED
MODELS

PARTICIPANTS
Gunner Only

X

Gunnet/BC

Gunner/BC/Driver

Dismounted Infan!

Platoon

x| x| x

FEATURES
Usses Bradiay

=

T Yy s
Bradiey Can Move

x|

L.

|

Simulates Bradiey

Can Live Fire

Force On Force

Limited Visibility

Usa in NBC

x| x|+ |x

| x| >

{ ]|+ |

x|

Permanent Location

D1 2| ]

Portable

x

®

Variable Dificukty

x

FEEDBACK
Audio

Visual

|

Written

x| x

x| x|

TRAINING EVENT
Preliminary Gunnery

Drill Training

Device Gunnery

x|

L4 EA RS

Crew Gunnery

N €| ¢

Platoon Gunnery

Special

+ |4 x|+ |+ |x

+

»

X - DESIGNATED USE
+ - ALTERNATE USE

Table 7-1. Devices, simulators, and aids.
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NOMENCLATURE DODAC

Cartridge, 7.62-mm

Dummy M172 1305-A159
Cartridge, 7.62-mm

Dummy M172 (carton packed) 1305-A162
Cartridge 25-mm

Dummy M794 (carton packed) 1305-A966
Cartridge 25-mm

Dummy M794 (linked} 1305-A%67

Table 7-2. Requisition information.
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CHAPTER 8
RANGE OPERATIONS

A permanent Bradley firing range is a designated post range
or facility. There is a surface danger area diagrarn designating
a firing line or maneuver area and safety limits, both on a map
of the area and on the ground. Each range is designed for
specific purposes—types of weapons and ammunition and
particular firing tables, These ranges cannot be modified or
used for other types of firing without aﬁproval; usually the
range control officer is the approving authority.

Normally, temporary ranges fill specific needs of units.

These may be a home-gtation subcaliber range where no
permanent range exists or a special livefire exercise range
(combined arms live-fire exercises or ARTEP). Requests to
establisn a temporary firing range must be accompanied by
a surface danger area diagram to inform the approving
authority of the specific requirement and area desired.

8-1. RANGE PREPARATION AND OPERATION

A plan must be developed for conducting Bradley ?unnery training. Thisplan
varies with the tables to be trained. The plan should reflect consideration of
the following areas.

a. Assets. Training can be conducted by battalion or by company.

(1) Battalion. The battalion signs for, administers, and clears the range
or training site. The training company assistsin range police and other
administrative duties. This allows the company to concentrate on gunnery,
tactics, and maintenance. Advanced gunnery tables require support from
outside of the battalion because of the magnitude of the target array and number
of personnel needed to control the range. The tactical tables should not require
assets from sources other than the battalion.

(2) Company. The company signs for, administers, and clears the range
or training area. The battalion provides the necessary support in details, safety
officers, range guards, and administrative personnel.

b. Oq_ening the Range or Occupying the Training Site (Sequence of
Events). The required personnel perform the following tasks.

(1) The OIC—
* Arrives at the range or training Site before the unit.

» Checks communications and, for live-fire exercises,
ensures that backup communications are available.
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* Briefks the safety officer, the evaluator and the units
that will be trained.

« Ensures that range equipment is present and operationd.

(2) The NCOIC—
* Sets up additiond training aress.
« Supervises ammunition, targets, and administrative details.

(3) The safety officer or safety NCO—
« Ensures that barriers are closed or range guards are posted
and briefed on their duties.

* Ensures that no live ammunition is present on a
nonfiring range.

» Supervises placing vehicles in the correct order for firing
or training.

* Inspects storage, handling and lot number for restricted or
suspended ammunition.

* Inspects medics and vehicles.

* Inspects DA Form 2408-4 for each M242 freed.

* Gives safety briefing before al live-fire exercises.

(4) The master gunner—

* Gives fina briefing to Bradley crew evaluators.

« Ensures that the concurrent training is setup.

* Arrives a the range or training site before the firing unit.

¢. During the Exercise. The following actions are performed.
(1) The OIC—
« Controls the firing of live-fire exercises.

* Maintains efticient through-put within units and between
units going through the course.

« Maintains al required communications.

(2) The NCOIC-
« Supervises al details.

» Controls the movement of personnel from firing positions
to additional training and other administrative areas.

8-2



FM 23-1

(3) The safety officer or safety NCO—

* Ensures that misfires are handled in accordance with safety
regulations.

* Observes for any safety violation.
» Clears each Bradley on completion of exercise.
(4) The master gunner—

» Ensuresthat range firing is conducted in accordance with the
appropriate gunnery table.

« Ensures that boresighting and zeroing are accomplished correctly.
« Conducts remedial training on Site as needed.

« Supervises the Bradley crew evaluators.

* Assists safety personnel when required in clearing weapons.

» Assists maintenance personne! when required in troubleshooting and
correcting fire control malfunctions.

* Assists the commander in determining or verifying alibi conditions.

d. Closing the Range. The following tasks are performed.
(1) The OIC—

* Notifies range control that firing has terminated.
* Debriefs the unit personnel.

* Ensures that the range or training areais cleared in accordance with
local regulations and SOPs.

(2) The NCOIC—
« Qupervises ammunition and target details.

« Ensures that range facilities have been policed.

(3) The master gunner—

* Ensuresthat al DA Forms 2408-4 are kept up to date.
(4) The ammunition NCOIC—

* Ensures that no munitions are removed from the range by anyone other
than authorized personnel.

* Prepares residue certificates required by the ammunition supply point.
e Training Tips. Thefollowing tipsaid the OIC in conducting training

on the range.

(1) Brief key personnel. Before moving to the training site, the OIC briefs

ey personnel in setting up the site and in reacting to unusual circumstances.
This briefing keeps downtime to a minimum and prevents boredom.
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(2) Sart on time. The OIC hasthetraining site ready and
communications et up early so that crews can begin firing on time. He plans
operations so that training is not interrupted for maintenance of the course
until a prearranged time or normal shutdown time, which is posted in the daily
range bulletin. He ensures that there is enough targetsto complete al training
before the scheduled break. .

~(3) Use range marker lights (live fire). The OIC does not allow firing at
night without alight and a thermal range marker on the range safety markers.
If the range marker lights fail, all ranges that use the same impact area must
be closed. To prevent this, the OIC places two lights on each range safety
marker, making sure that a backup light is available. The OIC makes sure that
lights are in good operating condition and batteries are fresh.

(4) Plan illumination. The OIC registers wespons when possible to locate
indirect illumination before dark. For ease of control and reduction of support
requirements, the OIC locates indirect-fire weapons on the same range with
firing vehicles (ammunition pads, OIC, safety officers, transportation
communications).

(5) Keepa Io%. The OIC maintains an accurate log. A log helps keep the
OIC informed of rY-fm ng and live-firing times and other important events.
Asaminimum, thelog contains the following entries:

When the unit occupied the range or training site.

For live fire, when permission to fire was received from
range control.

Who gave the permission to fire.

When the range was in a cease-fire status.

When the range reopened.

Compass azimuth to any stray impact points and time of impact.
« When the unit cleared and departed the range.

(6) Brief guards. The OIC has aplan to check and change guards
frequently. Also, he makes sure that guards are briefed on their dutiesand
their importance and that they understand the instructions.

(7) Prepare for fire. During dry seasons, there is aways a danger of
tracer illumination causing grass and forest fires. The OICIs prepared to
quickly control the situation. The number of tracer rounds may need to be
reduced in linked ammunition if fires persist.

(8) Police the area. The OIC keeps the area policed at al times. A clean
trai nier(lig site reduces the chance of inj ug/, especially at night. The areais
policed continuously to avoid spending valuable time cleaning up after firing.
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(9) Brief visitors. The OIC has a plan for briefing visitors and designate
a briefing NCO or officer. Visitors are briefed before escorting them to the
primary training Site.

(10) Check safety markers. The OIC makes sure that range sefsgt}/
markers are present before any live firing begins; if light markers are used,
they are checked before darkness. _ .

(11) Coordinate for munitions. The OIC coordinates with the support
elements for supplying live ammunition or pyrotechnics. This coordination
ensures having the correct type of ammunition in the correct amounts at the
right time and place. The OIC ensures that the ammunition to be fired has
been checked against TB 9-1300-385 for restricted or suspended ammunition
ot numbers. N o

(12) Conduct other training. The OIC stresses those areas in which the
unit needs additional training. The following are suggested areas for additional
training:

« Target acquisition.
« Range determination,
 Movement techniques.
o Crew tasks.
Platoon tasks.
Fire commands.
Methods of adjustment.
Stabilization training.
Prepare-to-fire checks.
Misfire procedures.
Target identification.
« Maintenance of vehicles and weapons.

313) Position recovery vehicle. The OIC quickly removes disabled
vehicles from the course to prevent loss of training time. A manned recovery
vehicleisin position to support the unit. .

(14) Brief bunker personnel (live fire). The OIC briefs bunker personnel
on safety regulations and requirements. Bunker ﬁersonnel are given definite
control measures, such as entering and exiting the bunker and bunker area.
Bunker personnel have two means of communications with the tower.

(155:J Brief OPFOR personnel. The OIC briefs OPFOR personnel on their
rolein the tactical training. The OIC makes sure tha tthey know what to do and

8-5



FM 23-1

when to do it. He stresses that their actions must be the same for each unit

going through the course.
8-2. RANGE AND TRAINING AREA RECONNAISSANCE

The OIC, the master gunner, and the NCOIC should personally conduct a
reconnaissance and coordinate with range control before their unit occupies
arange or training area. As a minimum, the following areas are checked during

areconnaissance.

8-6

* Where are the routes to the range or training area?
* How many vehicles can fire stationary or moving

course simultaneously?

* Arethere hull-defilade and defilade positions?
* What control facility (tower) isavailable and what is

its condition?

* What communication hookups are available to operate

the range?

* Arerange limit markers visible during day, reduced

visibility, and night firing?

* What and where are barriers and guard posts that need

to be closed or manned?

* Aresurveyed boresight panels available?
* Who finishes the targets, target supplies, or training

devices used on the range?

* What requirements are necessary for target operators or

target details?

* What ammunition can be used on the range?
* Has the range or training area been cleared of duds?
* Where are the following areas?

— Ammunition pad.

— Firing line and maneuver areas.
— Barriers and guard posts.

— Range limits.

— Helipad.

— Aid station

— Parking aress.

— Maintenance area.
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— Latrine.
— Briefing and debriefing aress.
— Tower,

8-3. RANGE AND TRAINING AREA PERSONNEL,

EQUIPMENT, AND LAYOUT
Good planning and execution of range or tactical training allows progressive
training and evaluation of the unit. Administrative requirements are in AR 385-63,
local range regulations, and unit SOPs. A range hook containing all applicable
regulations and reference materials (for example, range schedules, firing
tables, gunnery tables, maps, range logs, range certification list) aidsthe OIC
in operating the range efficiently.

a. Required Personnel. Thefollowi g personnel are required for
conducting range training and must be certified on operation of arange by the
local range control office.

(1) Officer in charge. The OIC is responsible for the entire range or
training Site. Thisincludes planning preparing coordinating, and executing the
training exercise. AR 385-63, Chapter 4, listsan overview of the dutiesto be
completed or supervised by the OIC. The OIC also designates assistants to be
responsible for specific areas of operation. All personnel involved in conducting
the training exercise report to the OIC ggarding their respective duties.

(2) Range safety officer. The RSO isacommissioned officer, warrant
officer, or NCO (staff sergeant or higher) who is weapon systems qualified.
The RSO isadirect representative of the officer in charc};e of firing. TheRSO
does not have any other responsibility during range firing other than the
following duties:

« Conducts a safety briefing before all live-fire exercises.
« Enforces all safety regulations.
* Ensures that al ammunition is handled correctly.

« Enforces smoking restrictions near the vehicles ammunition,
and POL.

* Ensuresthat misfires are handled as stated in AR 385-63
and the appropriate operator’s manual.

* Investigates and reports accidents in accordance with
al regulations.

» Ensures that weapons on live-fire ranges are pointed toward
the impact area a al times.

* Ensuresthat personnel are clear of the danger area
(except asauthorized in AR 385-63).
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o Checksall DA Forms 2408-4 for proper combination of barrel,
receiver, feeder, and round count.

* Using TB 9-1300-385, checks all ammunition for suspended or
restricted lots.

* Ensuresthat barriers and guards are in place before the start of the
exercise.

* Checksfor identification and qualification of medical personnel, and
ensures they have transportation, if required.

* Ingpectsand clears all weapons following the completion of fire.
* Checks DA Form 2408-4 for round count on the firing pin and breech.
(3) Master gunner. The master gunner is the commander's gunnery

technical advisor; he assists the commander and the staff in |planni ng,
developing and conducting gunnery training. His range duties include—

« Preparesasurface danger area diagram and range overlay.
Prepares scaled ranges if required.
« Organizesrange firing exercises.
* Setsup rangefiring exercises.
« Ensuresthat range firing exercises are properly conducted.

Supervises the Bradl g}y crews to ensure that proper boresighting and
zeroing are accomplished.

« Coordinatestarget array and layout for range firing and quaification.
» Conducts remedial training on site as needed.

« Ensuresthat a standard Bradley crew evauator programis
implemented.

(4) NCOIC. AnNCOIC coordinates and supervises details and assists
the OIC and RSO in operating the range or training area.
(5) Ammunition NCO. An ammunition NCO—

« Ensures that ammunition is accounted for by type and lot, is correct
for the scheduled firing, and is properly stored and secured on the
ammunition pad at the training area.

« Checks any ammunition resupply to be sure it is not restricted or
suspended (checks with RSO and TB 9-1300-385).

« |ssues the correct type and number of rounds as instructed by the OIC
and keeps a running inventory to cross-check daily expenditures
turned into the OIC by Bradley commanders.
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« Ensures that the ammunition pad is continually policed of links, brass,
and packaging materials.
(6) Target NCO. Target NCOs are not needed on many of the automated
ranges. Where target NCOs are required, their duties areas follows:

« Ensuresthat targets are the type, color, and scale (if applicable)
required by the OIC.

« Ensuresthat targets are in the proper location on the range.

« Ensuresthat the target detail is proficient in the operation and
troubleshooting procedures for al target mechanisms used.

o Ensures that the target detail has the reo’ui red equipment and supplies,
and that pre-positioned targets are available when needed.

« Ensuresthat there are enough spare targets, target mechanisms,
batteries, patches, and other related equipment on the range or training
Siteto support training.

« Reportsto the OIC any mechanical malfunctions that require prompt
replacement to continuefiring.

(7) Bradley crew evaluator. This evaluator—

« Enforces required safety precautions.

« Actsasan instructor during practice.

* Actsas an evaluator during qualification.

« Conducts an AAR after completion of firing.
« Debriefs crews at completion of firing.

« Conferswith OIC on any scoring discrepancy.

(8) Fire-fighting detail. This detail isrequired at some range facilities
durin %9/ seasons. When such a detail is used, the following should be
considered:

« Availability of fire-fighting equipment.

* Designated vehicles for soldiers and equipment.

« Access routes to the impact or target aress.

9) Bunker personnel. Bunker personnel move targets, if applicable.

210) Radiotelephone  operators. These operators maintain

communications during an exercise.
(11) Medic. The medic must—

« Know how to get to the nearest aid station or hospital.
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* Know radiotelephone operating procedures for use during air
evacuation.

« Have an identification card (medical) or a memorandum from his
commander stating that he isa qualified medic.

* Beequipped for the mission.

b. Range Equipment. The OIC and NCOIC should make sure that the
following equipment is on hand.

(1) For gunnery and tactical exercises—

« Current gunnery standards for the table being conducted.

« Targets and target operating and control mechanisms.
« Target repair equipment.
* Range regulations.
* Fashlightsfor scorers.
« Batteries for lights and radios.
« Vehiclerecovery assets.
« Evaluator communications.
* Briefing tent.
* Scorecards.
« Stopwatches.
* Binoculars.
« Night vision devices with enough batteries.
* Field telephones, as required.
» Fire-fighting equipment.
* Vehicles.
— Target and scoring detail.
— Fire-fighting detail.
— Backup aid vehicle.
— Safety officers (on amoving range).
« Generators to power light sets.
« Equipment for concurrent training.
* Boresight equipment.
« Other TOE and expendable supplies.
* All other required regulations, SOPs rnaps, and overlays.
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* FM radio sets and antenna GRC-292.
(2) For gunnery exercises—

* Range flag.

* Range lights or lanterns.

* Flag sets for vehicles and tower.

« Compass for marking rounds out of impact area.
« Bdligtic fining tables.

(3) For tactical exercises—

* MILES equipment.

* OPFOR equipment.

* OPFOR personnel.

¢. Range and Training Area Layout for Gunnery Exercises. A
well-organized gunnery range provides maximum firiing time. If ranges are
planned and organized and all items are collected before moving to the range,
firing can start on time and finish in time to allow an orderly range clearance.

~ (1) A battdlion-level range operation SOP saves time and energy for the
firing unit. The SOP should include ?wdellnes for occupying the range and
describe actions to be taken for specific tasks such as—

« Coordinating with maintenance contact teams.

« Operating moving targets.

* Replacing targets.

* Repairing target mechanisms.

+ Fighting range fires.

« Conducting range scenario.

« Firing orders

« Policing the range.

* Departing the range.

* Breaking down ammunition.

« Moving vehiclesto the ammunition point and to the ready line.

_(2) Stationary Bradley ranges use movfi ng and stationary targets

b o R305 Should Caor Do wit losa ange Com(3 o1
assistance in planning these exercises.
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Figure 8-1. Sample layout of a Bradley
stationary firing range.

_ oving ranges have a maneuver box not on stationary ranges
Figure 8-2
e

). If course roads exist, then they snould be used for movement.

ould also use available terrain for masking the vehicle's position.
Range control provides assistance to OICsin planning these exercises.
Maneuver boxes are used to allow the vehicle crew to acquire, range, and
destroy targets arranged in a redlistic array as outlined on appropriate gunnery
tables. Maneuver boxes must be clearly defined and adhered to (start and stop
points) and at no time will this area extend or surpass the exposure and
engagement times.
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Figure 8-2. Sample layout of a Bradley moving range.
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(4) To determine the size of a maneuver hox, the average vehicle speed
for the course and the target exposure time must be known. The procedure
for determining the length of amaneuver box is as follows.

VEHICLE SPEED: 12 miles per hour
TARGET EXPOSURE: 42 seconds

1. Convert vehicle speed into meters per second by multiplying by the
constant 0.4471416:
12 (miles per hour) X 0.4471416 = 5.3656992

2. Convert meters per second into maneuver box length:
5.3656992 X 42 (target exposure)= 225.35936 meters

3. Maneuver box length= 225 meters,

NOTE: The maximum distance the vehicle could travel and till have

the target exposed is the length of the maneuver box. If the first number

afterbthe decimal is 5 or more, the length is rounded to the next whole

number.

~d. Range and Training Area Layout for Tactical Training. Tactical
training is conducted either on ranges or in training areas, whichever is
available. Most of the preparation that goesinto a gunnery exercise also applies
intactica traini n?_. . '

(1) The configuration of the course depends on the local terrain. Each
task must be adjusted to fit a specific piece of terrain, so tasks probably will
not be encountered in the order in which they appear in a particular table.

(2) Asin the gunnery tables, tactical tables need a range operation SOP
that will save time and energy for the firing unit. The SOP should include
guidelines for setting? up the tactical range or training area and should describe
actions to be taken for specific tasks, such as—

« Coordinating with maintenance contact team (for MILES devices).
* Testing MILES equipment.
« Setting up tactical table layout based on METT-T and

table standards.

« Briefing OPFOR and controller personnel on duties for
each engagement.

o Test firinﬂw ons (Hoffman signature device, machine
guns with blank adapters).

* Moving vehiclesto the start point and issuing fragmentary
orders to initiate movement down the course.
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» Conducting after-action reports after each engagement
and assembling Bradley crews (resetting MILES equipment).

« Controlling movement on the course to prevent congestion of
Bradleys or platoons.

« Policing the range or training area.
« Departing the range or training area.

e. Targets. Full-scale targets should be of the same shape, Size, and color
asthe threat targets they represent. TC 25-8 describes targets, target
mechanisms, and target control in detail.

(1) Hard targets (live firtg. When available and where ricochets do not
present safety hazards, hard targets are preferred when firing 25-mm
ammunition. Old tank hulls and turrets, armored personnel carriers, and
wheeled vehicles make good hard targets. When filled with sand or dirt, these
hard targets withstand many hits.

(2) Soft targets (live fire). Soft targets are made from target cloth or wood
by the unit or range control activity. These targets should be olive drab. TC
25-8 describes targets, target mechanisms, and target sizes.

(3) Target kil cues. A visual cue must be used to indicate target kills,
for exarnple, target drops, indicator lights, and red or black smoke.

f. Flags. On dl ranges, vehicles display flags to show the vehicles
Weapon status.

(1) Red. Bradley is engaging in firing. Weapons are loaded, pointing at
the target area, and electrical safety and manua safety are off.

(2) Green. All weapons are cleared and elevated, and electrical safety
and manual safety are on. All ammunition on board the vehicle is either loaded
in the ready boxes or stowed.

(3) Yellow (and red or green). Thereisamalfunction onthe vehicle. The
yellow fag is used in conjunction with ared or green flag:
* Yellow and red. The Bradley has a malfunction or misfire; weapons
are pointing at the target area and are not clear. (The electrical safety
and manual safety are on; if not, range safety personnel are notified.)

* Yellow and green. The Bradley has a malfunction and all weapons are
clear, and electrical safety and manual safety are on.

(4) Red and green. The Bradley is preparing to fire or the crew is
conducting a nonfiring exercise. The 25-mm gun feeder may be loaded but
the bolt is In the sear position, and the electrical safety and the manual safety
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are on. The coax may be loaded, the bolt to the rear, and the manual safety
ison.

g_. Range Control. The range control officer isresponsible for the
coordination and safe conduct of range activity for al units. Normally, unit
headers are required to receive arange briefing from the ran?e control officer
before occupying arange. This briefing is scheduled promptly to prevent any
deIaY in training. Range control should also provide a set of local range
regulations and policies.

h. Range Communications. The ingtallation range officer controls all
ranges by wire and radio communication. The control system is used for
obtal nfl_ng clearance to fire, making reports, coordinating, and calling
cease fires.

(1) The OIC controls al training activities, including firing, by the best
means available and always has a backup system.

(2) Wireis the preferred means of communication for target operators
and personne! in the impact area or, in the case of tactical training with the
OPFOR. In all cases, the OIC plans for a backup communication system to
prevent delay.

8-4. ESTABLISHMENT OF A BRADLEY LIVE-FIRE RANGE
Before asite is selected for a scaled or full-caliber range, a detailed map and
ground reconnaissance is made of areas available for firing.

a. Site Selection. The range must be large enough to accommodate all
weapon systems and types of ammunition to be fired, along with the scenario
requirements of the tableész) to be fired. Realistic conditions not provided by
the selected terrain should be constructed to enhance training; for example—

« Defilade stationary firing positions.

« Sufficient maneuver area and enough targets to provide
multiple firing points and target locations.

« Targets in redlistic arrays and, if possible, not marked
by berms.

b. Balligtic Firing Table. The ballistic data in firing tables for Bradley
ammunition are used to develop or modify surface danger area diagrams.

(1) The use of ballistic characteristics combined with knowledge of the
fire control system allows the crews to use the Bradley weapons more
effectively. (Sed Table 8-1 for an extract of a ballistic firing table.) (See
publications FT 25-A-2 and FT 7.62-A-2.)
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CARTRIDGE, APDS-T, M791 MUZZLE VELOCITY, 1345M/S
SUPER- TIME OF
RANGE ELEVATION DR/DSE DH/DR DRIFT FLIGHT
Meters Mils M/Mil M/100m Mils Sec
1600 5.12 263 0.8 0.1 1.33
1700 5.49 257 0.6 0.1 1.42
1800 5.88 252 0.7 _ 0.1 1.52
1900 6.27 247 0.7 0.1 161
10KM/HR RANGE TO | ANGLE
CROSS WIND | MAXIMUM MAXIMUM OF REMAINING
DEFLECTION | ORDINATE ORDINATE FALL VELOCITY RANGE
Mils Meters Meters Mils Meters/Sec | Meters
0.2 2.2 830 ] 1075 1600
0.3 25 884 6 1058 1700
0.3 2.8 938 7 1041 1800
0.3 3.2 993 8 1025 1900

Table 8-1. Extract of ballistic Firing Table 25-A-2.

(2) The followi n? terms exPIain the datain al gunnery firing tables. The
data columns may ditfer dightly anong various rounds of ammunition and
types of weapons.

Ea) Range: Vehicle-to-target distance.

h) Superelevation: Adaitional elevation induced into the fire control
system to raise the ballistic flight of a given projectile to ensure that the
projectile hits atarget at a given range.
~ (c) DR/DSE: Number of meters al-mil elevation change will make in
linear range, on the ground, at a given range and superelevation.

(d) DH/DR: Change in height (in meters) of a projectile for a 100-meter
change in linear range on the ground, at a given range.

(e) Drift: Number of roils the projectile moves to the right of the
gun-target line because of the spin caused by the gunrifling.

(f) Time of flight: The amount of time it takes a projectile to reach a
target at a selected range.

0) 10 km/hr cross wind deflection: Generally, around is most unstable
when it exits the muzzle. This effect of wind deflection assumes a
10-kilometer-per-hour cross wind. The correction is applied into the wind;
when wind speed is different from 10 kilometers per hour, the point of aim
must be estimated.

(h) Maximum ordinate: The maximum height the projectile travels above
the line of sight at a given range.
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(i) Range to maximum ordinate: The range at which the maximum
ordinate is reached. Out to this range, the projectile is ascending beyond this
range, the projectile is descending. The range to the maximum ordinate will
aways occur shortly past half of the target range.

a21{) Angle of fall: The number of roils between the projectile’s trgjectory
at impact and the line of sight. S
k) Remaining velocity: Speed of the projectile in meters per second at
a selected range.

¢. Surface Danger Area Diagrams. Bradley units establishing ranges
or modifyi nq exigti ngbrang&_must submit surface danger area diagramsto the
range control officer before firing. Surface danger area diagrams snow range
boundaries and %fetg featuresin overlay from including range limit markers
for firing positions. Ballistic firing tables (FT 25-A-2) that provide values for
range, maximum ordinates, and superelevation for each ammunition type are
needed to construct surface danger area diagrams. (Figure 8-3.)

DISTANCE X

e

IMPACT
— AREA — ] B

LINE OF FIRE
DISPERSION AREA

RICOCHET ARE,

Figure 8-3. Surface danger area diagram
for M792 ammunition.
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ﬁl) Surface danger area diagrams on established ranges should be
moditied when these ranges do not provide redlistic conditions or do not make
maximum use of available terrain. Restrictions and precautions for surface
danger area diagrams are in AR 385-63. When engaging ground targets,
distance X (maximum range) maybe reduced to 15 degrees elevation provided
the firing elevation of the gun can be maintained at less than or equal to
15 degrees (Table 8-2, page 8-20 and 8-21). If the weapon cannot be
controlled at or under 15 d rees, such as might happen when firing while
moving over rough terrain wi moperatlve stab| lization, the maximum range
(distance X) should be used. Ranﬂe at 15 degrees dlevation is the maximum
distance the projectile can travel when fired at elevations of 15 degrees or less.
Thls%/al Lée is derived using data from the ballisticc firing tables along with
ricochet data.

(2) The M2A20DS/M3A20DS vehicles have eye-safe laser range
finders. However, when other laser range finders are used, an additiona buffer
area, area C, may be required (AR 385-63, Chapter 19) Every object the
|aser beam strikes reflects energy. In most cases, this energy is diffused and
s not hazardous. Mirrors, plastic, or glass, or other flat mirror-like objects
having a vertical or near vertical surface in the target area that might reflect
the laser beam and cause injury are removed. If thisisimpractical, the
surfaces are covered with lusterless paint or some nonreflecting materia
such acloth or cardboard.
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DIMENSIONS FOR M791, APDS-T, 25-MM

15-DEGREE
AREA | AREA AREA ANGLE DISTANCE | RICOCHET | ELEVATION
IMPACT A B w? Y 2z x' RANGE RANGE
MEDIA Meters | Meters | M Deg M Meters Meters
Armor NA NA 1510 24 5 14,572 7204 11,550
Concrete NA NA 2208 34 5 14,572 7622 11,560
Earth NA NA 1466 18 5 14,572 7402 11,550
Water NA NA 263 6 5 14,572 5665 11,550
NOTES: 1. Distance X {(maximum range) may be reduced to ricochet range
when sngaging ground targets at ranges up to 3,500 meters from
stationary firing positions. When firing from a moving vehicle over
level terrain at ground targets up to 3,500 meters, use the 15-degree
elevation range. When firing on the move over rough terrain, use
Distance X.
2. When firing at aerial targets and the gun elevation is greater than
15 degrees, the ricochet area is defined by Area W and Angle Y is
not required.
3. Area A and Area B, fragmentation areas, are not applicable for the
M781, APDS-T round, because no significant fragmentation is
expected with this round.
DIMENSIONS FOR M792, HEI-T, 25-MM
15-DEGREE
AREA | AREA AREA ANGLE DISTANCE RICOCHET | ELEVATION
IMPACT A B w? Y 2 b’ RANGE RANGE
MEDIA Meters | Meters Meters Degrees Meters Meters Meters
Armor 300 400 1373 28 5 6379 5265 5241
Concrete 300 400 1290 27§ 6379 5071 5241
Earth 300 400 908 19 5 6379 4792 5241
Water 300 400 1047 19 5 6379 4823 5241
NOTES: 1. Distance X (maximum range} may be reduced to ricochet range

when engaging ground targets at ranges up to 3,000 meters from
stationary firing positions. When firing from a moving vehicle over
level terrain at ground targets up to 3,000 meters, use the 15-degree
elevation rangse; except for armor impact medium, use Ricochet
Range distance, which is greater. When firing on the move over
rough terrain, use Distance X.

. When firing at aerial targets and the gun elevation is greater than

15 degrees, the ricochet area is defined by Area W and Angle Y is
not required.
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DIMENSIONS FOR M910, TPDS-T, 25-MM

15-DEGREE
AREA | AREA AREA ANGLE DISTANCE RICOCHET | ELEVATION
IMPACT A B w? Y 2 x' RANGE RANGE
MEDIA Meters Meters Meters Degrees Meters Meters Meters
Armor NA NA 7% 20 5 6404 4472 6017
Corcrete NA NA 1143 27 5 6404 4643 8017
Earth NA NA 734 15 5 6404 4562 6017
Water NA NA 148 4 5 6404 3724 6017
NOTES: 1. Distance X {maximum range) may be reduced to ricochet range
when engaging ground targets at ranges up to 3,000 meters from
stationary firing positions. When firing from a moving vehicle over
level terrain at ground targets up to 3,000 meters, use the 15-degree
elevation range. When firing on the move over rough terrain use
Distance X.
2. When firing at aerial targets and the gun elevation is greater than
15 degrees, the ricochet area is defined by Area W and Angle Y is
not raquired.
DIMENSIONS FOR M793, TP-T, 25-MM
15-DEGREE
AREA | AREA AREA ANGLE DISTANCE RICOCHET | ELEVATION
IMPACT A B w? Y Z x' RANGE RANGE
MEDIA M (v M Dagress Meters Metors Meters
Armor NA NA 1373 28 5 6047 5265 5112
Concrate NA NA 1290 27 5 6047 5071 5112
Earth NA NA 908 19 5 6047 4792 5112
Water NA NA 1047 19 5 6047 4323 5112
NQTES: 1. Distance X {(maximum range) may be reduced to ricochet range
when engaging ground targets at ranges up to 3,000 meters from
stationary firing positions. When firing from a moving vehicle over
level terrain at ground targets up to 3,000 meters, use the 15-degree
elevation range; except for armor impact medium, use Ricochet
Range distance, which is greater. When firing on the move over
rough terrain, use Distance X.
2. When firing at aerial targets and the gun elevation is greater than

15 degrees, the ricochet area is defined by Area W and Angle Y is
nct required.

. Values listed for Area W, Angle Y, and Ricochet Range are the same

as listed in the dimensions for M792, since the M792 HEI-T projectile
is ballistically similar to the M793, TP-T projectile.

Table 8-2. Data for 25-mm ammunition (continued).
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CHAPTER 9

BRADLEY GUNNERY

EVALUATION

Bradley gunnery evaluations require defined, measurable
standards that reflect the proficiency level of crews,
sections, and platoons.  Bradley crew evaluators and
observer-controlers evaluate and enforce the standards.
Bradley crew evaluate evaluate device and live—fire crew
gunnery. Observer-controllers evaluate device and live-fire
section/platoon gunnery. This chapter contains evaluation
guidelines and procedures for crew and platoon gunnery.

Section |

CREW GUNNERY EVALUATION

Crews must he evaluated on their ahilities to function together while
engaging targets. These abilities consist of crew coordination,
weapon system proficiency, and marksmanship. All crew gunner
engagements (device and live fire) are evaluated as trained (T), needs
practice (P), or untrained (U) based on the GO or NO-GO criteria
of the engagement task and subtask standards.

9-1. ENGAGEMENT STANDARDS
Engagement standards consist of task and subtasks standards. Task standards
must be met for a successful engagement. Subtasks support the task standards.
Subtask standards are categorized as critical, leader, and noncritical. Critical
subtasks are those tasks that are so critical that they must be accomplished to
meet the engagement task standards. Leader and noncritical subtasks support
the engagement task but their success or failure will have little impact on
accomplishment of the engagement task. Not all subtasks apply to al
engagements; however, the task standards will apply to every engagement.
Engagement evaluation criteria for crew gunnery is—
T =GO on dl task standards, a GO on al critical subtask standards
and leader subtask standards, and no more than one NO-GO on a
noncritical subtask standard.
P =GO on dl task standards and a GO on al critical subtask
standards, with a NO-GO on one or more |eader subtask standards
or aNO-GO on two or more noncritical subtasks standards.

U = NO-GO on one or more task standards or NO-GO on one or
more critical subtask standards.
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9-2. TASK STANDARDS

Engagement task standards require the crew to hit a given target with an
appropriate number of rounds and type of ammunition without exposing the
BFV beyond the given target’ stime to hit the Bradley.

Note: Partial credit for an engagement will not be given. A crew must
kill all targets in an engagement in accordance with the appropriate
engagement standards to receive credit for the overall engagement.

a Target Kill Standards. Thekill standards for crew gunnery arein
Table 9-1. These kill standards identify minimum hits required to achieve a
kill on agiven target type. These kill standards are arfected by budget
congtraints and limited resources. They do not reflect redlity in combat. Crews
receive an untrained rating if they fail to achieve akill in accordance with
Table 9-1 or they use an ammunition that is not designated for destroying a
target in accordance with Table 9-2.

TOW targets Hit with a minimum of 1 round

25-mm point targets Hit with a minimum of 3 rounds

25-mm aerial targets Hit with @ minimum of 5 rounds

25-mm area targets Suppress 75% of target using a Z pattern {one round
in 6 of 8 boxes}

Coax point targets Troop—hit 1 target with 1 round
Truck—hit with a8 minimum of 3 rounds

Coax area targets Hit one troop target with 1 round and suppress area
with Z pattern

Table 9-1. Target kill standards chart.

DESIGNATED AMMUNITION AND
TARGETS MAXIMUM RANGE {Meters)
TOW AP HE COAX
Armored 3,750
Light-armored 2,500
Unarmored 2,500 900
Aerial 2,500 1,200
Troops 2,500 900

Table 9-2. Target ammunition requirments.

Note: Some ammunition types can destroy other types of targets and
some are effective at greater ranges than shown in Table 9-2; however,
Table 9-2 identifies the ammunition standard for Bradley gunnery.
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b. BFV Exposure Matrixes. BFV exposure matrixes are used to
determine the BFV crew's alowable exposure time to a given target. There
are four matrixes—armored, light-armored/unarmored, aerial, and troops.
The armored matrix is based on a standard target acquisition time plus the time
of flight of the TOW missile {Table 9-3, page 9-4). The armored target timing
matrix is based on the Bradley in aturret-defilade position—day defense and
night defense. The light-armoredunarmored, aerial, and troop matrixes are
based on threat target’s time to hit a Bradley (Tables 9-4 through[9-8, pages
9-5 through 9-7). This methodology is based on various threat weapon
systems capabilities,

(1) Matrix condition. Timesin the light-armored/unarmored, aerial, and
troop matrixes are based on the worst-case threat targets of the given category.
There are three conditions that apply to the threat target. Each of these
conditions gives the BFV crew additional time to engage the target because it
takes the threat additional time to engage the BFV:

* NBC environment.

* Moving BFV.

* Moving threat target.

(@) NBC environments affect the threat's ability to rapidly engage a BFV.
Therefore, the threat needs more time to place a hit on the BFV than it does
during normal conditions.

(b) It ismore difficult for the threat to hit amoving BFV. Therefore, the
threat needs more time to place a hit on the moving BFV.

(c) It is more difficult for the threat on the move to place effective fire
on a BFV. Therefore, a moving threat target needs more time to place a hit
onaBFV than it doesif the threat is stationary.

(d) To determine the allowable exposure time to a given target, the BCE
must know the following:

* Target category—
— Armored.
— Light-armored/unarmored.
— Aeridl.
— Dismounted troops.
* Number of target conditions—
— Normal conditions.
— 1, 2, or 3 additional conditions.

* Target range.
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BRADLEY CONDITIONS
RANGE DAY DEFENSE NIGHT DEFENSE
{Meters) {Seconds) {Seconds)
500 14 24
600 14 24
o 700 14 24
800 15 b
900 15 25
1,000 15 »
1,100 16 26
1,200 16 26
1,300 17 27
1.400 17 27
1,500 18 28
1,600 18 28
1,700 19 29
1,800 19 29
1,900 20 30
2,008 20 30
2,100 21 N
2,200 22 32
2,300 22 32
2,400 23 33
2,500 23 33
2,600 24 34
2,700 24 34
2,800 25 35
2,900 25 35
3,000 26 36
3,100 26 36
3,200 27 37
3,300 28 38
3,400 29 39
3,500 29 39
3,600 30 40
3,700 N 41
3,750 32 42

Table 9-3. BFV exposure to armored target timing matrix.
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TARGET CONDITIONS
RANGE NORMAL | 1CONDITION | 2 CONDITIONS | 3 CONDITIONS
(Meters) {Seconds) (Seconds) {Seconds) (Seconds)
400 " 12 16 17
500 12 13 17 18
600 13 14 18 19
700 14 15 19 20
800 14 17 20 21
900 15 18 21 22
1,000 16 19 22 24
1,100 17 20 22 25
1,200 18 21 24 26
1,300 12 22 26 28
1,400 19 23 27 29
1,500 20 24 28 30
1,600 21 25 29 32
1,700 22 26 30 33
1,800 22 28 31 35
1,900 3 29 3z 36
2,000 24 30 33 37
2,100 23 31 34 38
2,200 26 32 36 40
2,300 26 33 37 a1
2,400 27 34 38 42
2,500 28 35 39 43
Note: Bevond 2,000 meters, the MO10A1 round should be used
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TARGET CONDITIONS
RANGE NORMAL 1 CONDITION| 2 CONDITIONS 3 CONDITIONS
{Meters) | (Seconds) (Seconds) {Seconds) {Seconds)
400 9 10 12 16
500 10 1" 12 16
600 10 1 13 17
700 10 1" 13 17
800 10 1 13 18
900 10 12 14 18
1,000 11 12 14 19
1,100 11 12 14 19
1,200 1 13 15 19
1,300 i1 i3 % 20
1,400 11 13 15 20
1,500 12 13 15 21
1,600 12 14 15 n
1,700 12 14 16 21
1,800 12 14 16 22
1,900 13 14 16 22
2,000 13 14 16 23
2,100 13 15 16 23
2,200 13 15 17 23
2,300 14 15 17 24
2,400 34 15 17 24
2,500 14 16 17 24

Note: Beyond 2,000 meters, the M910A1 round should be used.

Table 9-5. BFV exposure to aerial target timing matrix.
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TARGET CONDITIONS
RANGE NORMAL 1 CONDITION 2 CONDITIONS
(Meters) (Seconds) (Seconds) (Seconds)
300 8 10 13
400 9 10 14
500 9 1 14
600 9 1 15
700 10 12 16
800 10 12 16
900 1 13 16
1,000 1" 13 16
1,100 12 14 17
1,200 12 14 17
1,300 12 15 18
1,400 12 15 18
1,500 13 16 19
1,600 13 17 20
1,700 14 17 21
1,800 4 8 2i
1,900 15 18 22
2,000 15 19 23
2,100 16 19 23
2,200 16 20 24
2,300 17 20 25
2,400 17 21 25
2,500 18 21 26

Table 9-6. BFV exposure to dismounted troop

targate timin

ot

matriy
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(€) Once the BCE knows the target category, conditions, and range, he
refers to the applicable exposure matrix. When using an exposure matrix, the
BCE looks at the |eft-hand column for the target range. He then follows that
row to the right until it intersects with the number of conditions that applies
to that target. The number in the corresponding box is the maximum allowable
BFV exposure time to that target.

(f) For targets that are not at 100-meter increments, the BCE rounds the
range eltjf or down to the nearest 100 meters; for example, 1,536 metersis
rounded dawn to 1,500 meters; 1, 668 metersis rounded up to 1,700 meters.

Note: When alternate targets must be used, such as substituting a
stationary for moving target, the BCE uses the conditions that apply
to the dternate target.

(2) Timing procedures. The BCE must record BFV exposure times for
each task fired, even when computers are used. Exposure time isthe time the
firing BFV is exposed to any threat target(s). Timing procedures apply for
single as well as multiple target engzg?ements. During multiple target
enelqagements, each target Is timed separately. Timing is determined as outlined
befow; variations are not permitted. _

(a) Offensivelretrograde engagements. In an offensive/retrograde
engagement, the firing BFV is exposed in the open and on the move. Target
exposure (presentation) indicates threat engagement time has begun.

« Time starts when the tarﬁet or simultaneous tar?ets ae

fully exposed (target lock) or the first round isfired
(whichever occursfirst).

« Timing stops for each target in an engagement when the
target iskilled or that target's exposure time has expired.

(b) Defensive engg?ements. In a defensive engagement the firing BFV
must start in a turret-defilade position, move into a hull-defilade position to
engage target(s), then return to the turret-defikide position.

« Time starts when one of the following conditions occurs.
— When a crew fires the first round.

— Al| targets are fully exposed (target lock) and the firing
vehiclels stopped in a hull-defilade position.

Note: Time starts for turret-defilade armor engagements when all targets
arefully exposed.
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* Time stops for each individual target if during an engagement
one of the following conditions occurs.

— During or after an engagement, the firing vehicle begins to
move Dack into a turrét-Oefilade position.

— The target is killed.
— Target exposure time has expired.
— For coax area mﬂqagements, time stops when gne IRETS
target iskilled. The Z pattern is used but not timed.
* Time resets before the firing vehicle returns to the
hull-defilade position.

c. BFV Exposure Standard. If a crew is exposed to atarget longer than
the allotted time (JAW[Tables 9-3 through{9-6), the crew receives an untrained
rating for the engagement.

EXAMPLE 1 ENGAGEMENT
A BFV inthe defense, during NBC conditions, during a day engagement,
engages amoving BTR-80 a 1,200 meters and an ATGM team at 600 meters.

BFV EXPOSURE ~ TARGET

TARGET TARGET TIME (Threat ~ EXPOSURE
POSTURE CONDITIONS  timeto Hit) TIME
BTR-80, moving, 2 conditions 24 seconds 50 seconds

1,200 meters,

NBC environment

ATGM, 600 meters 1 condition 11 seconds 50 seconds
NBC environment

The BFV moves from aturret-defilade to a hull-defilade position (time starts
for both targets), engages and kills the BTR-80, and returns to the
turret-defilade position (time stops for both targets). The BFV was exposed
to both the BTR-80 and ATGM team for atotel of 12 seconds (time s reset).
The BFV then returns to a hull-defilade position (time starts), engages and
killsthe ATGM team (time stops). The BFV was exposed for 8 seconds. The
BFV engaged and destroyed the BTR-80 in 12 seconds and had 24 seconds to
do so. Although the BFV killed the BTR-80 within the alotted time and killed
the ATGM team, the crew receives aNO-GO in accordance with the BFV
exposure time matrix (Table 9-6, page 9-7). Therefore, the crew is rated
untrained (U) for this engagement.

RATIONALE: When the BFV assumed a hull-defilade position the first time,
the BFV became exposed to both the BTR-80 and the ATGM team. The threat
time to hit aBFV for an ATGM team at 600 meters, with 1 condition is
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11 seconds. When the BFV exposed itself for 12 seconds while engaging the
BTR-80, this allowed time for the ATGM team to hit the BFV.

EXAMPLE 2 ENGAGEMENT
A BFV in offense/retrograde, duri n%/la day en%?)%anent, engages a moving

BTR-80 at 1,200 meters and an ATGM team at 600 meters.
BFV EXPOSURE  TARGET
TARGET TARGET TIME (Threat ~ EXPOSURE
POSTURE CONDITIONS  timeto Hit) TIME
BTR-80, moving, 2 condlitions 24 seconds 24 seconds

1,200 meters
ATGM, 600 meters 1 condition 11 seconds 11 seconds

The BFV is moving in offense/retrograde. Both targets are exposed
simultaneoudly; therefore, the BFV is exposed to both threats (time for both
targets starts). The BFV engages the BTR-80 first and kills it in 22 seconds
(ltime for the BTR-80 stops). During the BTR-80 engagement, the ATGM's

1-secoml exposure time expired (the range computer dropped the target). The
BFV cannot achieve a target kill on the ATGM in accordance withi Table 9-1. The
crew receives a NO-GO in accordance with both the target kill standardsin
Table 9-1 and the BFV exposure to dismounted troop targets timing matrix in
e 9-0] The crew israted untrained (U) for this engagement.
RATIONALE: Whenthe ATGM and BTR-80 were exposed simultaneously,
the BFV was exposed to both targets and target exposure time had begun.
Although the BFV killed the BTR-80 before the BTR-80 exposure time
expired, the BFV failed to hit the ATGM before the BFV target exposure time
had expired.

Note 1. On ranges that do not have defilade positions, markers must be
placed in the ground to assist the BCE in determining when the firing
vehicleis exposed and when it has returned to a defilade position. The
vehicle must move at |east one vehicle length when moving into and out
of the defilade position.

Note 2: On computer-controlled ranges, scenarios must be adjusted to
ensure multiple targets are programmed to lift a the same time, if possible.

9-3. CRITICAL SUBTASK STANDARDS

Critical subtask standards evaluate the crew’s ability to engage targetsin less
than normal operating conditions. If the crew does not meet all of the applicable
Subtask stadards, the engagement task standards cannot be met. Therefore, the
crew is assessed an untrained rating on the given engagement task.
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a. Crew engages target(s) using the auixiliary sight. o

(1) Gunner’s engagement:  Gunner must use the auxiliary sight to
engage target(s) and the commander will not view through the
commander’s sight extension. o

(2) Commander‘s engagement: Commander must use auxiliary sight to
engage target(s) and the gunner will not view through the [SU.

b. Crew engages target(s) in an NBC environment.
1) Vehicle crew must be in MOPP4 in accordance with

STP 21-1-SMCT.

(2) Crew members must close al vehicle hatches.

(3) All crew members must restore intravehicular communication with
each other. _ S _

(4) Bradley commander must restore radio communication with exercise
controllers.

c. Crew engages target(s) using manual controls. N

(1) Gunner must place traverse drive select lever in manua position.

(2) Gunner must place the gun elevation drive select lever in
manual position.

(3?1 Gunner must engage target(s) using the traverse and elevation manual
handwheels and trigger. .
(4) The BELRF (ODS models) will not be used.

d. Commander engages target(s) using the commander’s handstation.

e. Crew does not engage friendly target(s).

Elg Crew must identity tar?et(s) asfriendly.

2) Crew does not fire on friendly target(s).

(3) Crew must report friendly target(s) in sector to exercise controllers.

9-4 LEADER SUBTASK STANDARDS
The leader subtask evaluates the Bradley commander’s ahility to control the
crew, vehicle, and weapon systems. Without this control, engagements will
not be synchronized and efficiency will suffer.

a. Bradley commander uses proper fire commands for each engagement.

(1) Bradiey commander must include the required six elements of a
precision fire command in proper sequence during sirg?le-targe_t defensive
engagements. For ODS models, the Bradley commander must include the
required five elements of a precision fire command in proper sequence during
single-target defensive engagements (the range element is optiona).

o Alert.

« Ammunition and or weapons.
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o Description.

o Range (optional for ODS models).

« Execution.

o Termination.

(2) Bradley commander must include the required five elements of a

battlesight fire command in proper sequence during single-target
offensive/retrograde engagements.

o Alert.

o Battlesight.

o Description.

o Execution.

o Termination.

(3? Bradley commander must include the required 11 elements of a
multiple precision fire command in proper sequence during double-target
defensive engagements. For ODS models, the Bradley commander must include

the required 9 elements of a multiple-precision fire command in proper sequence
during double-target defensive engagements (the range elements are optional).

o Alet.

o Ammunition and or weapon (for first target).

o Description (of al targets followed by repeating first target).

o Range (optiona for ODS models).

o Execution.

o Termination (first target).

o Ammunition and or weapon (for second target).

o Description (for second target).

o Range (optiona for ODS models).

o Execution,

o Terminaion (final target).

_(4? Bradley commander must include the required eight elements of a
multiple battlesight fire command in proper sequence during double-target

offensive/retrograde engagements.
o Alert.

« Battlesight.
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» Description (of all targets followed by
repeating first target).

* Execution.

* Termination (first target).

* Description (second target).

* Execution.

« Termination (final target).

Note If targets are not exposed simultaneously (3 seconds or more
separation), the commander may use 2 single-target battlesight
fire commands.

b. Commander ensures the most-dangerous target is engaged before
| east-dangerous.

¢. Commander ensures the proper ammunition and wespon system for the
target(s) are selected in accordance with[Table 9-2 and unit engagement criteria.

~d. Commander ensures the vehicle movess at |east one vehicle length when
going from a turret-defilade to a hull-defilade position and when returning.

e. Commander ensures gunner does not fire before receiving the
command tofire.

9-5. NONCRITICAL SUBTASK STANDARDS
Noncritical subtask standards apply to the techniques and procedures crews
should use for successful engagements. If these subtask standards are not met,
the crew can still meet the engagement task standards.
a. Commander or gunner must use proper response terms in support of
the |l eader subtasks standards. _ N
(1) Gunner confjrms target by announcing “Identified” (for ODS
models seg| Chapter 2) o
(2) Commander or gunner announces “Cannot identify” when he cannot
identify the target.
3) Gunner announces “Cannot engage” when heisinhibited from firing.
4) Commander or gunner notifies the crew by announcing “Onthe way”
before he fires a weapon sysstem.

b. Commander or gunner uses proper engagement techniques in
accordance with{Chapter 2,
1) Commander or gunner fires a sensing round, two if the ammunition

has changed, then fires a 3- to 5-round burst ?25—mm point targets).
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2) Commander or gunner frees a sensing round, two if the ammunition
has changed, then fires an effective Z pattern (25-mm areatargets).

(3) Commander or gunner fires a 10- to 15-round initial burst, then fires
additional 10- to 15-round burst(s) at point tar%ets (coax).

(4) Commander or gunner firesa 10-to 15-round Initial burst at center
mass of a coax areatarget, then uses an effective Z pattern using 10- to
15-round bursts to suppress the remainder of the target area. .

(5) Commander or ﬁ_unne{ freesa 20- to 25-round burst (25-mm) on high
rate a aerial target(s) while adjusting on the target.

C. Driver uses proper driving techniques. '
29 Returns to the hull-defilade position after a defensive engagement.
) Maintains a steady platform while in an offensive/retrograde

4) Does not cause damage to the Bradley.
5) Does not exceed the established range speed limits.

d. Crew uses proper defensive techniques. .

(1) Gunner raises the TOW launcher before first engagement in the
defensive position.

(2) Gunner lowers the TOW launcher before movement from the
dﬁfensjv_e_ pos)jtion. (This standard appliesto the last defensive engagement in
that position.

9-6. CREW DEVICE GUNNE]
Crew device qunnery consists of |Bradley Table |, Crew Defensg; and Bradiey
[Table!l, Bradley Crew Proficiency Cour

a)Bradley Table I|is evaluated by the following task, conditions,
and standards.

(1) Task: Engage and destroy stationary and moving targets from a
defensive position during the day and night.

(2) Conditions: Given a MILES-or PGS-equipped BFV in a defensive
position, suitable engagement area with L TID—equipped targets, during the
day and night.

EB{ Sandards: . . .

a) During the day, the crew must achieve aminimum of a“P" rating on
7 of the 10 engagements with 1 of the 7 being an NBC engagement.

(b2 During the night, the crew must achieve a minimum of a“P" rating
on 7 of the 10 engagements with 1 of the 7 being an NBC engagement.

engagemen. . .
T3 Stays on course roads as briefed in the range safety briefing.
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bBradley Table |l|is evaluated by the following task, conditions,
and standards.

(1) Task: Engage and destroy stationardy and moving targetsfrom a
stationary and moving BFV durin? the day and night. _

(2) Conditions: Given aMILES- or PGS-equipped BFV, suitable
mzéneuvher and engagement areawith LTI D—equipped targets, during the day
and night.

(3) Sandard: The crew must achieve aminimum of a“P’ rating on 9
of the 12 engagements with 1 of the 9 being an NBC engagement, 1 of the 9
being a TOW engagement, and 2 of the 9 being night engagements.

9-7. CREW LIVE-FIRE GUNNERY STANDARDS
Crew live-free qunnery consists of [Bradley Table V, Crew Practice 1 Lﬁ%%
ll’ ae& _Crew Practice Z:[Bradley Table VI, Crew Practice 3; and Bradley

e

a[Bradley Table V, Crew Practice 1, is evaluated by the following task,
conditions, and standards. _ _

(1) Task: Engage and destroy stationary and moving targets from a
aaIionar% and moving Bradley during the day and night. _

(2) Conditions: Given aBradley, using the coax machine gun with a
single-shot adapter as a subcaliber device, authorized allocation of
ammunition, suitable live-fire range with targets, during the daij and night.

(3) Sandards: The crew must achieve a minimum of a“P" ratingon 7
of 10 engagements with 1 of the 7 being an NBC engagement and 2 of the 7
being night engagements.

b.|Bradley Table VI, Crew Practice 2, is evaluated by the following task,
conditions, and Standards.

(1) Task: Engage and destroy stationary and moving targets from a
Stationary Bradley during the day and night. . N

aE)Z) onditions: Given a BradI?, authorized allocation of ammunition,
suitable live-fire range with targets during the day and night. _
(3) Sandards: The crew must achieve a minimum of a“P" rating on 5
of 7 engagements with 1 of the 5 being an NBC engagement and 1 of the 5
being anight engagement.

c.[Bradley Table VII, Crew Practice 3, is evaluated by the following tasks,
conditions; and Standards; _

(1) Task: Engage and destroy stationary and moving targets from a
stationary and moving Bradley during the day and night. N

(2) Conditions: Given a Bradley, authorized allocation of ammunition,
suitable live-fire range with targets during the day and night.

9-15



FM 231

(3) Sandards: The crew must achieve a minimum of a“P’ rating on 6
of 8 engagements with 1 of the 6 being an NBC engagement and 2 of the 6
being night engagements.

d{Bradley Table VI, Crew Qualification, is evaluated by the following

task, conditions, and standards. _ .
(1) Task: Engage and destroy stationary and moving targets from a

ﬂanonarg and mov ng_Bradl during the day and night. N

(2) Conditions. Given a Bradley, authorized alocation of anmunition,
suitable live-fire range with targets urinﬂ_the day and night. _

$3) Sandards.  The crew must achieve a distinguished, superior, or
qualified rating.

Distinguished = Trained (T) on at least 9 of 10 total engagements.

Superior = Trained (T) on 8 of 10 engagements with 1 of the
8 being an NBC engagement and 2 of the 8 being
night engagements.

Qualified = Trained (T) or needs practice (P) on 7 of 10
engagements with 1 of the 7 being an NBC
engagement and 2 of the 7 being night engagements.

Unqualified = Untrained (U) on 4 or more engagements or
“U” on both NBC engagements, or “T" or “P’
ononly 1 night engagement.

9-8. REFIRESFOR QUALIFICATION
A crew or crews that failed to achieve a distinguished, superior, or qualified
rati n? will refire for qualification. The highest rating a crew refiring for
qualification can obtain is qualified.

! a. A crew will refire only engagements in which they received a
“U” rating.

b. A crew will only refire the number of engagements required to obtain

aqualified rating.

9-9. ALIBIS
Battalion and squadron commanders are the deciding authority on alibis. All
alibi engagements will be refired. Alibis are only given for the following
conditions:

a Range equipment failures.

b. Vehicle eguipment failures that are not the result of crew error.

¢. Uncle conditions not related to the firing vehicle or crew.
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9-10. BRADLEY CREW SCORE SHEET

Evaluators use|DA Form 7354-R. Bradley Crew Score Shegf to record the
results of gunnery engagements. When annotating results on this form,
evaluators must print all entries accurately and legibly. The instructions for
completing the score sheet are on its reverse side. An example of a completed
fﬁrm isi , page 9-18. A blank reproducible form isin the back of
this manud.
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Section 11

BRADLEY INFANTRY PLATOON

GUNNERY EVALUATION

Gunnery tasks are incorporated into tactical platoon collective tasks
to provide live-fire evauations. The standards for each collective
task are in the training and evaluation outlines (T&EQs) in the MTP.
An overall assessment is determined by combining the results of all
evaluated collective tasks, and the platoon israted T (trained), P
(needs practice), or U (untrained). This section provides the
requirements and guidelines for the live-fire tasks incorporated in
support of each collective task standard.

9-11. EVALUATION TEAM

Evaluators enhance the training experience of platoons by providing valuable
and creditable observations. Each evaluator should be of equal or higher rank
than the element |eader he is evaluating. Idedlly, the evaluator should have
held the position of the element |eader he is observing. Thislends credibility
to hisrole, and soldiers, are more willing to learn from him. FM 25-101 and
the MTP provide more information on the specific roles and procedures for
evaluators. Sufficient evaluators and exercise support personnel should be
tasked to thoroughly observe and evaluate the platoon’ s performance.
Evaluators and support personnel assist the range safety officer and perform
assigned tasks. Battalion commanders are responsible for selecting qualified
personnel to act as a member of the evaluation team.

a. Senior Trainer:  The battalion commander and his representative
(battalion executive officer or S3) are responsible for the development, design,
and execution of the training exercise. He receives al evaluator and support
personnel evaluation packets and gunnery task penalty results. Along with
persona observations, he determines the overall training assessment of the
platoon. He is the approving authority for al aibis. He overseesthe AAR.

b. Senior Evaluator: One per platoon. The senior evaluator should be
acaptain with company command experience. He observes |eader tasks to
include |leader performance, overal collective task accomplishment, and
mission success.  The senior evaluator provides the senior trainer with
evauation results, observations, and an initial assessment. The senior
evaluator conductsthe AAR.

c. Assistant Evaluator: One per squad and section. The assistant
evaluator should be a lieutenant or sergeant first class with previous platoon
leader or platoon sergeant experience. He observes overall squad and section
leader tasks, dismount e ement and vehicle actions, fire control and
distributionm, and assists with live-fire safety. The assistant evaluator makes
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initial assessments of the squad or section using T&EOs and observations.
He providesinput during the AAR.

d. Gunnery Evaluator: Two per platoon. A gunnery evaluator should
be a master gunner. But, a certified Bradley crew evaluator, if heis familiar
with target operations, can be agunnery evaluator. Gunnery evaluators follow
their designated section and record venicle exposure times during defensive
engagements and confirm with the range tower the target kills during offensive
engagements. An additional gunnery evaluator can be placed with the
computer operator to enhance range operations. The gunnery evaluators
inform the evaluators of target misses for penalty or casualty assessments.
Gunnery evaluators inform the senior evaluator which vehicles were
overexposed during the engagements for penalty assessments.

9-12. LIVE-FIRE EVALUATION GUIDELINES
The following ?uidelines establish standards and procedures for gunnery tasks
that support collective task assessment.

a. Collective task standards in the MTP are used for evaluations.

b. Penalties are imposed against the platoon’s vehicles when they are
exposed to the replicated threat beyond established threat based times
(Chapter 9, Section I). Penalties are imposed a%ai nst the platoon’s dismounted
efements based on fargets they failed to kill. These penalties are assessed in
accordance with the gunnery task penalty matrix inTable 9-1, page 9-24.

. The senior evaluator or his designated representative may assess
additional penalties based on observations (NBC, indirect fires, or other
Situations), but the matrix must be used to determine minimum penalties.

d. Penaltiesimposed are based on the respective threat target category
and the weapon system (dismount or vehicle) exposed to the target.

e. Timing procedures used for determining vehicle overexposure are the
same as in crew gunnery evaluation (Chapter 9, Section ).

f. If atarget is not engaged and no vehicle was exposed to the threat, no
Benal ty is assessed. However, the MTP standards for the collective task must
e met (that iskill or destroy a percentage of the enemy).

SITUATION: The platoon is conducting the subtask OverWetch Support
By Fire during a mounted assault. Section A isin the overwatch position and
Section B is bounding.

Example 1: Section A is presented two BMP targets. Both BMP targets
will be exposed simultaneoudly for 50 seconds. The BFV threat exposure time
Is 22 seconds for one BMP and 18 seconds for the other. Section A engages
and kills the BMP with an 18-second threat exposure time while exposing a
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BFV for 16 seconds. Section A then kills the BMP with a 22-second threat
exposure time while exposing aBFV for 20 seconds. No penalty is assessed.

Example 2: Section A kills the BMP with an 18-second threat exposure
time while exposing a BFV for 17 seconds. Section A fails to kill the BMP
with a22-second threat exposure time while exposing aBFV to the threat for
more than 22 seconds; that BFV is assessed a penalty based on thgdqur]ner
task penalty matrix. Additionally, the senior evaluator may assessan addition
genalty a(?al nst the bound n(? section, because it was also exposed to the

2-second BMP and did not destroy the threat.

Rationale: Total target exposure timeis 50 seconds. Depending on how
long the Section A BFV was exposed, the 22-second BMP could have had
27 seconds of target exposure time remaining. Therefore, that BMP could
have had 27 seconds to acquire and apply a burst on abounding BFV This
situation could vary based on conditions and range.

Example 3: If the section kills the BMP with an 18-second threat
exposure time while exposing aBFV for 17 seconds, but failsto kill the BMP
with a 22-second threat exposure time, but no BFV in either section was
exposed to the threat beyond the BFV exposure time then no penalty is
assessed. However, the MTP standards for that entire collective task must be
met (that iskill or destroy a percentage of enemy).

g. Each collective task is evaluated individually. A collective task may
consist of more than one I|vef|.re_enegfagement. Penalties assessed during the
conduct of acollective task remain in effect throughout the entire collective task.

h. Reconstitution of the penalized element(s) occur at completion of a
collective task if tactically feasible.

I. Total penalties for a collective task are combined and included in the
evaluation of that collective task standards.

The platoon was being evaluated on the callective task assault mounted using
the sample gunnery summery sheet {F| ure 9-2). During thefirst live-fire
engagement, the platoon concentrated fires on the objective from a support
position. The platoon was presented 3 BMPs, 2 gun trucks, and 2 squads.
Two BFVs were overexposed to 1 BMP and 1 squad, therefore, the platoon
received 1 BFV catastrophic and 1 BFV mohility J)enalty for that engagement.
In the second engagement, Section A bounded and was overexposed to 1 BMP
and 1 squad; therefore, the platoon received 1 BFV catastrophic and 1 BFV
mobility penalty. For the entire collective task, the platoon was penalized 2 BFV
catastrophic and 2 BFV mobility penalties. These penalties arc compared against
the collective task stanards in the MTP for evaluation assessment.
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TASK

ELEMENT

SUBTASK

TARGETS
PRESENTED

TARGET
KILLS

PENALTIES
ASSESSED

Assault
mounted

Platoon

Concentrate
fires on the
enemy

1 BMP
1BMP
1 BMP

1 BFV catastrophic

1 Gun Truck
1 Gun Truck
1 Squad

(7 IRETS)
1 Squad

(7 IRETS)

-k O -

1 BFV mobility

1 BMP

4 DAAD
1 OowIr

1 Squad
(7 IRETS)

Section A | Bound

1 BFV catastroohic

nl
oV v CaasSu uoinic

1 BFV mobility

O O —

TOTAL | SBMPs 2 BFV catastrophic
2 Gun trucks
3 Squads 2

(7 IRETS)

-

2 BFV mobility

Figure 9-2. Gunnery summary sheet.

j. Target kills %;()fl if the weapon system used to engage the target can
destroy the replicated threzt. N _ _

k. Failure to comply with an NBC condition during day or night phase
results in an automatic “killed-in-action” for that individual (3} for the
remainder of that collective task.

. When eniiing targets, proper platoon and crew fire commands must

be used (Chapter 2).

m. Combat Support and combat service su&port should be integrated into
the exercise and applicable tasks evaluated. This can include Class |, 11, V
resupply, and casualty evacuation. During casualty evacuation, combat
lifesavers should be used to the fullest extent.

n. Unit or platoon SOPs should be used to evaluate platoon actions during
the exercise,

0. After-action reviews are conducted at the completion of day and
night phases.

p. A platoon that receives an overall evauation of “untrained” must
complete the entire ﬁhase for qualification. A platoon may not redo or refire
acollective task within a phase to achieve a“ needs practice” or better rating.

g. Alibis can only be given for range targetry failures and safety
considerations. The battalion commander is the approving authority for al alibis.
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NOTE: Vehicles, weapons, or communication failures are not alibis.
The platoon can expect these failures in combat. The platoon can
cross-level ammunition, personnel, and equipment as they would in
combat; however, the mission continues.

TARGET

BFV OFFENSE/

DISMOUNTED

CATEGORIES RETROGRADE | BFV DEFENSE INFANTRY
Aerial targets Catastrophic Catastrophic Two soldier casualties
per target not killed
TOW, Javelin, or | Catastrophic Mobility and Two soldier casualties

Nrannn tarnate
wiayglh tarngows

£
I SPUWOI

moar tarmat et Lillad
PG @i gsi il Ringa

AP point targets Catastrophic Firepower Two soldier casualties
per targset not killed

HE point targsts Mobility and Firepower Two soldier casualties
Firepower per target not killed

ATGM teams, Mobility Firepower One soldier casualty

coax point or per target not killed

bunker target

Dismount squad, | Moability Firepower One soldier casualty

coax area, or

per target not killed

trench line

Table 9-7. BFV platoon gunnery task penalty matrix.

9-13. PENALTY ASSESSMENTS
Penalty assessments reflect possible results of a platoon’s action.

~a Vehicle Penalties. Vehicle penalties are classified as mobility,
firepower, mobility and firepower, and catastrophic. During the conduct of
the exercise, personnel must adhere to range safety requirements rather than
enforce penalties that conflict with range safety. .

(DA mobﬂgf/ penalty hinders a vehicle's ahility to move under its own

ower. If the evaluator imposes a mobility penalty, the vehicle cannot move
rom the location of notification. They remain there until reconstituted unless
range safety requirements require otherwise. Vehicles may use their weapons
systems to engage targets; however, they may not move. Therefore, they could
become a stationary exposed BFV during the next engagements and penalized
again based on this posture. This requires a platoon leader to make a decision
before the next engagement based on the given situation, .

(2) A firepower penalty hinders avehicle’s ahility to useits weapons
systems. If the evaluator imposes afi reﬁower penalty, the vehicle receiving a
firepower penaty cannot fire any of the vehicle weapons systems from the
time of notification until reconstituted. The crew may continueto relay
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Situation reports and acquire and report any threat activity. This may reguire
aplatoon |eader to adjust his direct-fire plan and engagement SOPs.

(3) A combined mohility and firepower penalty hinders a vehicle’s ability
to move under its own power and hinders a vehicle's ability to use its weapons
systems. If the evaluator imposes a mohility and a fiepower penalty, the venicle
cannot move from that location and the weapons systems cannot be used.

(4) A catastrophic penalty isatotal loss of the vehicle and all equipment
on board. If the evaluator imposes a catastrophic penalty, all personnel on
board at the time of notification are casualties in accordance with their MILES
casualty tags. This may require a platoon leader to adjust his platoon’s
organization.

b. Personnel Penalties. Personnel penalties are classfied using GTA
8-11-5, Multiple-Integrated L aser Engagement System EM I LES?1 Casualty
Tag. If the eval uator imposes personne! penaltiers, each soldier in the platoon
to include crew members receive a card. These cards identify a variety of
personnel injuries ranging from minor injuries, only rec?uiri.ng self aid, to
priority litter injuries that require casualty evacuation. Killed-in-action cards
are also used. Crew members should receive return-to-duty cards due to
range safety reguirements that may reguire them to move the vehicle. These
cards simulate the realism needed for leader decisions and incorporation
of CSS missions.

Section 111

BRADLEY CREW EVALUATORS

Evaluation of crew proficiency isavaluable part of device and crew
gunnery. It identifies weaknesses and highlights strengths. These
eval uations provide company commanders a report of a unit's crew
proficiency. The importance of training the Bradley crew evaluator
(BCE) lies upon unit master gunners. The goal of a BCE training
program is to provide and maintain good quality crew evaluators.

9-14. BRADLEY CREW EVALUATOR TRAINING

Bradley crew duties are assessed by the BCE for device and crew gunnery.
The BCE enforces safety requirements, acts as an instructor during
nonqualification exercises, and acts as an evaluator for qualification exercises.
The BCE isresponsible for evaluating and rating the crew and for conducting
an after-action review.
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a. Prerequisites. A soldier must have at least arank of sergeant (E5)
with an MOS of 1IM, 19D, or 14R and have prior gunnery experience before
attending a BCE certification course.

b. Responsibilities. Master gunners are gunnery subject matter experts.
They develop and conduct BCE training as outlined in this section.
(1) Division master gunners (enhanced and separate brigade master
unners) are responsible for monitoring the BCE training program and
eveloping certification examinations.
. _(25) Battalion rnaster gunners are responsible for the execution of the BCE
training program.

9-15. CERTIFICATION REQUIREMENTS
Certificationisinitial training for BCES. BCES must be certified within
90 days of any live-fireexercise.  Certification consists of the following
requirements.

a. A 40-hour BCE training program.

b. A written examination consisting of a minimum of 40 questions. BCEs
must achieve a 90 percent score to pass. The certification examination must
contain aminimum of two questionsin each of the following areas.

Range safety éAR 385-63 and |ocal range SOPs).

Fire commands (Chapter 2, Section 1V). —
Engagement procedures ter tion I11). =
Offensive BFV timing procedures (Chapter 9, Section ).
Defensive BFV timing procedures (Chapter 9, Section ).
Multiple target timing procedures (Ch
BFV exposure timing matrixes (Cl
Scoring of multiple target engagements
AAR procedures (Chapter 9, Section [V).
10) Refires and dibis ter lon ).
11) Score sheets.

12) Threat-hased target exposure timing matrixes (Chapter 12).

c. A hands-on evaluation requires BCEs to evaluate a crew firing
10 engagements using a videotape or COFT and to conduct an AAR In
accordance with|Section 1\
(1) When using the COFT, BCES use the briefing monitor to evaluate a
firing crew during their scheduled COFT session. This does not interfere with
the COFT 10 or scheduled COFT training.

(2) Clocks and score sheets to be used during live-fire gunnery are used
for the evaluation.

O 00 1O U1 LW N —
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9-16. RECERTIFICATION

Recertification is refresher training for BCES. Recertification consists of the
certification examination and the hands-on evaluation. BCES must be
recertified within 90 days of live-fire exercise.

9-17. SUSTAINMENT

Sustainment training sustains a BCE's knowledge of evaluation procedures
and ensures consistent, good quality crew evaluators are available year round.
The BCE must evaluate four exercises amonth, in the COFT, using the same
type clocks or timing boards and score sheets that are used during device and
CIew gunnery.

Section 1V

AFTER-ACTION REVIEWS

After-action reviews summarize gunnery events by using feedback
from al participants. The AAR process identifies where a crew,

section, or platoon proficient isin relation to Army standards.
AARs provide commanders, leaders, and training managers the focus
for future training events. BCES and senior evaluators ad in the AAR
discussions. Forma AARs are conducted forl BT |1 (BCPC) and ll

live-fire gunnery events. These AARs must be planned and prepared
before they are conducted.

9-18. AAR PLANNING

Successful AARs require planning. This planning includes all resources
needed to conduct the AAR. Commanders and training managers are
responsible for this planning.

a. Select Evaluators. One of the most challenging tasks during the
planning phase is selecting and scheduling qualified evaluators. The selection
of evaluators depends on the type of evaluation needed—crew or
section/platoon evaluation or internal or external evaluation.

Elg Crew or section/platoon evaluation.

a) Evaluators required for crew gunnery eventsare BCEs. Al
companies'troops must have certified BCES. This certification must bein
accordance with this manual. '

(b) Evaluators reguired for section/platoon events are personnel that have
held the position of the element |eader that he is observing such as platoon
leader, platoon sergeant, or squad leader.
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2) Interndl or external evaluation.

Internal evaluations are normally supported by the company or troop
that is conducting the training. Crews are evaluated using BCES in the unit.
Section or platoon events are evaluated by the company/troop commander with
assistance from his executive officer and first sergeant. Examples of internally
evaluated events are crew, section, or platoon device gunnery, crew practice,
and Bradley platoon practice.

(b) Externd evaluations are sgjpported by battalion or squadron or higher
organizations. Crews are evaluated using BCEs from organizations outside
of their battalion or squadron. Section or platoon evaluations are conducted
by the battalion or squadron commanders and their staffs. Assistant evaluators
and observer-controllers are used as needed. Examples of externally evaluated
eventsare crew, cavalry team, and Bradley platoon qualifications.

b. Develop Evaluation Records.

ﬁl) Crew %unner;é evauations are recorded on|DA_Form 7354-R
Bradiey Crew Score Shegf. These score sheets provide the BCE with arecord

of each engagement the he can reference during the AAR.

(2) Section and platoon evaluations are recorded using T&EOs from the
appropriate ARTEP mission training plan. Gunnery penalty assessments are
recorded on evaluation sheets developed for the gunnery scenario. These
evauation sheets must provide the evaluator a means to record the task, targets
ﬁresented, targ]ets killed, and penalties assessed. The evaluation packet should

ave a cover sheet that provides the section or platoon identification, date, and
summary of task results.

c. Select the AAR Site. Thelocation of the AAR siteisamajor
consideration when or%anizi ng the training event. The AAR site should be
near the training area. This avoids long delays between conducting the training
and reviewing the training results. However, the AAR site snould be far
enough away from the training area to avoid the distractions of other elements
conducting training; for example, vehicles firing guns or vehicle traffic. The
site should provide shelter from the elements and should be large enough to
accommodate all participants comfortably.

d. Select Training Aids. Training aids should provide evaluators and
participants a means to reenact the training event and encourage discussion.
At aminimum, arange diagram of the area should be used. Training aids to
use during AARs are—

« Charts or drawings depicting the scenario, routes, and
targets with any operationa graphics that support the AAR.
(Thisalows al participants to review actions while following
the prescribed scenario.)
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« Sand tables that dePi ct the topographical features of the area.
(These tables should be constructed to scale and depict the
scenario, routes, and targets with any operational control
measures that apply to the training. This allows the evaluator
to guide the discussions while focusing on the particular
place the action occurred.)

« Tape recordersto play back fire commands and radio net
traffic. (Recorders alow the crew to hear their fire commands
and review their responses.)

* Thru-sight video alows the evaluator to play back rea time
video of live-fire gunnery engagements and fire commands.
(This provides are-look of engagement techniquesand
Identifies errors that can be corrected before the next training event.)

* Precision gunnery system AAR computer to review gunnery
data during device-based exercises. (The system alows the
evaluator and crew members to see the placement of each
round in relation to the target and its corresponding data.)

9-19. AAR PREPARATION
Before conducting an evaluation and an AAR, the evaluator must prepare
himself and the AAR site.

a. Review the Scenario. Before evaluating a crew or platoon, evaluators
must know the scenario and the mission and its collective tasks and the terrain
of thetraining area. Once he knows the scenario and mission, he must ensure
he knows the doctrine that applies. An evaluator cannot conduct a quality
AAR if he does not know the task and its standards.

b. Observe Training. The evaluator must place himself in the best
position to observe the task being conducted. For crew gunnery, thisis on
the crew’s vehicle. Fo&inl atoon gunnery, thisis shadowing the element while
mounted or dismounted. He must record observations as they happen. If he
waits to record observations he may forget key actions that happened.

c. Collect Information. After the event, the evaluator must collect
information from other observers. During crew gunnery events, he collects
information such astarget kill times from the tower observers. During section
or platoon events, he collectsinformation from assistant observers and target
controllers. Thisinformation can be observations of dismounted squad's
reactions to a particular event or the number of targets not killed by a section
or platoon during an engagement and penalties assessed.

d. Develop a Discussion Outline. The evaluator must develop an outline
he wants to follow during the AAR. He should identify the key areas he wants
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the participants to discuss. This should include both strong points and weak
points. During this time, he should decide how he is to accomplish his god
for the AAR. As an example, he should list key questions to ask that will
ﬂwe him the results he wants. He must determine any methods or techniques

e will suggest to |mprovgJ)rof|C|ency. If required, he should ask master
gunners or more experienced personnel that can provide helpful tips to pass
onto the crew or platoon. . .

e. Rehear se. Before participants arrive a the AAR site, the evauator
organizes his training aids, evaluation sheets, and seating arrangements. He
should ensure the training aids are functioning and viewable by al participants.
At aminimum, evaluators should rehearse the key points to be made.

9-20. CONDUCT OF THE AAR
Crew and platoon members normally have an idea of how well they performed
before the AAR. What they may not know iswhy. The function of the
evaluator conducting the AAR isto get the members to discuss what they did
and guide them into d|scover|rzjg for themselves the why. After determining
the why, the members should determine how to do it differently next time.
The evaluator aids in these discussions and provides expertise when needed.
When conducti gﬁ AARSs, the evaluator should use the following ?uidelines.

a Ensureall Participants are Present. The evaluator should not begin
the AAR until al participants are present. Anyone missing may have witnessed
an event and may have something to contribute to the discussion that would
otherwise be missed.

b. Restate the Training Objectives. The evaluator begins the AAR by
restating the training objective of the training event and its major tasks.

(1) The evaluator restates the objectives for a crew gunnery exercise
I%%u&_bﬁgin by stating its title, “You just completed the day phase of

." The evaluator then highlights the major tasks involved, “This

evaluated your ability to conduct four engagements. Thefirst was a defensive
eng?ement using the auxiliary sight, the second was an offensive engagement,
the third was a defensive commander engagement in an NBC environment,
and the fourth was a retrograde enga%ement while returning up range.”

(2) The evaluator restates the objectives for a platoon gunnery, event
should begin by stating its title, *You just completed the day phase of{Bradley
[Table XII" The evaluator then highlights the major tasks involved, “This
phase evaluated your ability to occupy an assembly area, conduct a movement

to contact, and conduct a defend mission.”

c. Generate Discussion. The evaluator begins the discussions by asking
questions about the first event. For crew gunnery, “Who saw the target first?”
Platoon gunnery, “Who were the first personnel to move into the assembly
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area? After one event is discussed, the evaluator asks questions about the
next event. Events should be discussed in chronological order.

~d. Orient on Training Objectives. As discussions move away from the
objectives, the evaluator must bring the discussions back on track. The eval uator
must not let discussions unrelated to the training waste valuable AAR time.

e. Seek Maximum Participation.  Evauators must ensure al
participants are heard.  Evaluators must not let one person take over
discussions. If amember appears to be quiet and has not participated, the
evauator asks him adirect question, "What were you doing during thistime?”

f. Summarize to Emphasize Key Learning Points. As weaknesses are
discovered and discussed, the evaluator summarizes the result and the
solution; for example, “Let’s review this point. Number 3 BFV missed a
vehicle target during the defend mission because it was engaging troop targets
150 metersto itsfront, asaresult of this, you have decided to include in your
SOP, the dismounted squads will engage all troop targetsinside 300 meters.”

g. Conduct an Overview of the Event. The evaluator closes the AAR
by conducting an overview of the strengths and weaknesses discussed and how
they compare to Army standards. For example, (crew?\“ We have determined
during the fourth engagement you never engaged the AP target, and this
alowed the target the time to place a killing burst on your BFV. Asaresult of
discussions here, you now know how to avoid this mistake in the future. According
to FM 23-1 this gives you an assessment of ‘U’ for this engagement. The other
three engagements are assessed as' T." Good Luck during the night phase.”
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CHAPTER 10
PRELIMINARY GUNNERY

Before conducting crew and tactical gunnery crews,
squads, sections, and platoons must develop proficiency in
individual and collective tasks. This proficiency is gained
through $&|f|ed elementary gunnery tasks and soldier
sills. Preliminary gunnery introduces new crew members
to BFV gunnery and sustains skills of experienced crew
members. It is conducted year round at the home station,
and it consists of classroom instruction and hands-on
performance-oriented training. Dismount squad training
should parallel Bradliey preliminary gunnery training.

10-1. INSTRUCTION
Before crew members progress to hands-on training with vehicle systems, they
must receive basic classroom ingtruction. Classroom subjects taught are BFV
basic subjects, gunnery, and platoon training.
a. BFV Basic Subjects.
Basic capahilities of the 25-mm 7.62-mm, and TOW.
BFV range card.
Gun theory and weapons system functions.
Boresight and zero procedures.
Target acquisition and range determination.
Combat vehicleidentification.
Fire commands.
Methods of engagement.
Engagement techniques.

b. BFV Gunnery Training.

1) Organization of gunnery training.
2) Gunnery exercises and Standards.
3) Training devices.

4) Direct-fire adjustment.

5) TOW gunnery training.

c. Platoon Training.

1) Sector sketches (section and platoon).
2) Fire control and distribution.

3) Platoon fire commands.

4) Crew drills.

5) Battle drills.

O 00Nl wWwN -
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10-2. PERFORMANCE-ORIENTED TRAINING
Performance-oriented training allows crew members to apply what they
learned during preliminary gunnery instruction. Crew members use their
vehicles and equipment for hands-on training. (Thru-sight video can be used
to provide more detail for the AAR.) o

a. Introductory Manipulation Training.  During introductory
manipulation training crew members learn about the turret drive systems and
handstations. Crew members learn how the turret responds to their use of the
handstationsin the power (normal and fast turret) mode and how it responds
in the manual mode. Manipulation isacombination of eye-hand coordination
and reinforcement training. There are two types of manipulation—gun lay
and tracking.

(1) Gun lay exercise. Gun lay requires the BC to lay the turret weapons
systems on the target, allowing the ﬁunner to adjust onto target. Emphasisis
on speed and accuracy of thelay. The gun lay exercise developsaBC's skill
to use his handstation and to use oral direction terms for the gunner to lay the
gun on the target while issuing afire command.

(a) Task, conditions, and standards.

Task: Lay the BFV' sturret weapons systems on atarget.

~ Conditions: Given afully operational BFV and a suitable exercise area
with aminimum of 10 scaled targets.

Standards: The BC must correctly lay the weapons systems on 8 of 10
targets using the commander’s handstation and 8 of 10 targets using oral
direction terms. The BC must place each target within the gunner’s field of
view, in high magnification, within 5 seconds.

(b) Conduct of the exercise and evaluation procedures. The gun lay
exercise may be conducted in any areathat can meet the size requirements of
100 metersin depth and 50 metersin width.

Targets will accurately represent an enemy force. The recommended
target model sizeis 1/35-scale; however, if alarger areais available
larger targets may be used.

The scaled targets are placed at ranges in accordance with the combat
range versus scaled range,[Table 10-1] Targets are numbered and
|ettered. Numbers must be visible to the naked eye. Letters will only be
visiblein high magnification.

The evaluator announces the target number to the BC. The BC lays the
weapon on the target. The gunner announces “Identified” and the letter
of the target in response to fire commands.

10-2



FM 23-1

The gun exercise is done in both the power and manual modes, using
the primary and auxiliary sights. The exercises progress in difficulty as
the BC becomes more proficient.

COMBAT
RANGE METERS FEET METERS FEET FEET FEET FEET
METERS 1/2-Scale 1/5-Scale | 1/10-Scale | 1/20-Scale | 1/30-Scale | 1/35-Scale 1/60-Scale
500 250 330 50 82 55 47 27
600 300 380 60 S8 66 58 33
700 350 464 70 115 76 66 38
800 400 470 80 132 a7 75 44
900 450 592 90 148 98 84 49
1,000 500 660 100 165 110 94 55
1,100 550 724 110 181 120 103 60
1,200 600 792 120 198 13 113 66
1,300 650 %6 130 214 142 122 71
1,400 700 924 140 23 154 132 77
1,500 750 930 150 247 164 1 82
1,600 800 1,060 160 264 176 150 88
1,700 850 1,120 170 280 186 160 S3
1,800 900 1,192 180 297 198 169 99
1,900 950 1,266 190 313 208 179 104
2,000 1,000 1,320 200 330 220 188 110
2,100 1,050 1,388 210 346 230 198 115
2,200 1,100 1,460 220 363 242 207 121
2,300 1,150 1520 230 379 250 216 126
2,400 1,200 1,588 240 396 264 226 132
2,500 1,250 1,660 250 412 274 235 137
2,600 13060 1,720 260 425 286 245 143
2,700 1,350 1,780 270 445 296 254 148
2,800 1,400 1.860 280 462 308 264 154
2,900 1,450 1,915 290 478 318 273 159
3,000 1500 1,980 300 495 330 282 165

Table 10-1. Combat range versus scaled ranges.

(2) Tracking exercise. The tracking exercise requires the gunner and BC
to move the sight reticle and TOW cross hair along a predetermined path.
This path requires the gunner and BC to make horizontal and vertical changes
while tracking. Emphasisis on tracking accuracy. The BC and gunner must
track quickly and accurately in the power mode from the BC's and gunner's
handstations and in the manual mode from the gunner’s position.
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(a) Task, conditions, and standards.
Task: Manipulate turret.

Conditions: Given a fully operational BFV, (tracking board
Im_mgjmhe_gmpgmmgng line distance, in accordance with(Table 10-2
(Bradley-to-target_distance

Standards: The BC and gunner must negotiate each tracking line,

keeﬁi ng the |-mil aiming circle or TOW cross hair between the parallel
trac

am

king lines, and within the time standards in [Figure 10-1. The reticle
ing point or cross hair must not move outside the parallef [ines more than

three times on each tracking exercise. The exerciseis conducted by both the

BC

and gunner from their handstations and by the gunner in the manual mode

using the 25-mm reticle and TOW cross hair.

i

10-

(b) Conduct of the exercise and evaluation

conducted in any area that can meet thelBradley-to-target distance
le 10-;2). Y

Each crew member is evaluated separately. The evaluator watches and
evaluates the exercise through an mailable sight (commander’s sight
extension or gunner's extension).

A sample score sheet for recording training and individual progressisin
Figure 10-2, page 10-6.

As a crew member's proficiency increases, the advanced trackin% pattern
should be used (Figure 10-3, page 10-7). This pattern reguires the crew
member to manipuraie the turret with all combinations of vertical and

horizontal axes. Timing is based on the crew’s previous performance of
negotiating the pattern. Thistimeis used as a standard for improvement.
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TARGET SPEED TRACKING CYCLE
5 mph (8 kph) 180 Seconds

15 mph {24 kph) 60 Seconds
STOP ~ 25 mph (36 kph) 40 Seconds START
START - » STOP
STOP = START
START » STOP
STOP = START
START » STOP
STOP START
START » STOP

Figure 10-1. Manipulation tracking line (tracking board).

WIDTH BETWEEN
BRADLEY-TO-TRACKING LENGTH OF TARGET. PARALLEL LINES
LINE DISTANCE {METERS) LINE (METERS) {MILLIMETERS)
5 1.67 14.7
10 3.33 29.4
15 5.00 44.1
20 6.67 58.8
25 8.33 735
30 10.00 88.2
35 11.67 102.9
40 13.33 117.6
45 15.00 132.3
50 16.67 147.0

Table 10-2. Bradley-to-target distance.
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START STOP
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Figure 10-3. Advanced manipulation tracking
line (tracking board).

b. Advanced Manipulation/Target Acquisition Training. Advanced
manipul ation/target acquisition training builds on skills developed during the
tracking exercise. Thisis also the first time crews apply the target acquisition
process. The conduct of fire trainer (COFT) incorporates 10 :?B ecial-purpose
exercises that assist in developing and reinforcing the crew's ability to detect,
identify, and track moving targets. The task, conditions, and standards for
these tasks arein I[UH HB 23-1, Ingtructor’s Utilization Handbook for the
BFV Conduct of Fire Trainer.
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EXERCISE NUMBER TITLE

12251
12252

12253
12254

12281

12282

12255

12256

12283

12284

Acquisition and manipulation—stationary BFV, stationary
and moving targets (gunner, 1SU, normal, day)

Acquisition and manipul ation—stationary BFV, stationary
and moving targets (gunner, 1SU, manua, day; malfunction:
commander’s power control handle)

Acquisition and manipulation-moving BFV, stationary
and moving targets (gunner, 1SU, noma, day)

Acquisition and manipulation—stationary BFV,
stationary and moving targets (gunner, auxiliary sight,
normal, day, mafunction: |SU

Acquisition and manipul ation—stetionary BFV,
movw;([; helicopter targets (qunner, air defense reticle,
normal, day)

Acquisition and manipul ation—stationary BFV,
moving helicopter targets (gunner, air defensereticle,
normal, night)

Acquisition and manipulation—stationary BFV,
stationary and moving targets (commander, commander's
sight extension, normal, day, malfunction: gunner’s power
control handle)

Acquisition and manipulation-moving BFV,

stationary and moving targets (commander, commander’s
sight extension, normal, malfunction: gunner’s power
control handle)

Acquisition and manipulation—stationary BFV, moving
helicopter targets (commander, air defense reticle,
normal, day)

Acquisition and manipulation—stationary BFV, moving
helicopter targets (commander, air defense reticle,
normal, night?

c. Range Determination Training. During preliminary gunnery
ingtruction, BCs and gunners are taught the various methods they can use to
determine range. During the range determination exercise, the BC and gunner
will apply some of these techniques.

(15)Task, conditions, and standards.

(a) Task: Determine range using Bradley common equipment.
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(b) Conditions: Given a fully operational BFV, one set of M22 binoculars,
and an exercise areawith targets, and known distances to the targets.

(c) Standards: The BC and gunner will each determine the range to
targets, within + 100 meters. The BC determines the range to 4 of 5 targets
using M22 binoculars. The gunner determines the range to 4 of 5 targets using
the primary sight and 4 of 5 targets using the auxiliary sight.

(2) Conduct of the exercise and evaluation procedures. The range
determination exercise can be conducted using the gun lay exercise site. Targets
will accurately represent the enemy force. The recommended target model
sizeis|/35-scale; however, if alarger training areais available, larger targets
may be used.

~ d. Direct-Fire Adjustment Exercises. Direct-fire adjustment exercises
train the assigned BC and gunner in the fundamentals of direct-fire agjustment.
These exercises reguire the gunner and BC to use methods of fire adjustment.
An error isinduced into the fire control system, ensuring afirst-round miss.
Because the exercises are conducted in the COFT imroEer range must be
indexed before the crew begins the exercise. t rough[10-7, pages
10-10 through 10-13))

(1) Task, conditions, and standards.

(@) Task: Employ direct-fire adjustment techniques against stationary and
moving targets, from a stationary and moving BFV.

(b) Conditions: Given a stationary and moving BFV (through COFT
smulation), adjust fire from afirst-round missfrom the BC'sand ?unners’ positions,
using power and manual modes, and using the primary and auxiliary sights.

(c) Standards: The crew member must use correct adjustment techniques
and hit the target with the second round to meet the minimum standards. Crew
members must receive arating of qualified on each task to receive a rating of
qualified for the exercise.

(2) Conduct of the exercise and evaluation procedures. While using
predetermined exercises, the 10 must ensure the crew uses no more than
10 rounds for each 5-target task, two rounds per target. Offsetting the
boresight knobs cannot be done in the COFT, unless boresighting. To induce
an error in the ﬁlstem, the |0 must either rely on the crew member being off
in elevation or deflection or the BC incorrectly estimaIinﬁ range. To ensure a
first round miss, crews index 600 meters for exercises in the defense and when
engaging stationary targets. For moving BFV and moving target exercises, the
crew indexes 1,200 meters.
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CONDITIONS STANDARDS
EX TARGET/ AMMO CREW
DATE NO. TASK SITUATION ROUNDS HITS DUTIES | RATING

B3Z11 1. Appiy direci-fire 5 Stationary 10 35 SAT a
adjustment using targets, day 0-2 UNSAT V]
the gunner’s primary only
sight or aux sight.

4121 2. Apply direct-fire 6 Stationary 10 35 SAT Q
adjustment using the targets, day 0-2 UNSAT v
CSE. only

53311 3. Apply direct-fire 5 Moaving 10 35 SAT Q
adjustmant using the targets, day 0-2 UNSAT u
gunner’s primary sight only
or aux sight.

47311 4. Appiy direct-fire 5 ivioving i0 35 SAT a
adjustment using the targets, day 0-2 UNSAT U
CSE only

53221 5. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
gunner's primary sight only

41224 6. Apply direct-fire 6 Stationary 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
CSE. only

53321 7. Apply direct-tire 5 Moving 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
gunner's primary sight. | only

4131 8. Apply direct-firs 5 Moving 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
CSE. only

Figure 10-4, Direct-fire adjustment exercise, group 1.
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CONDITIONS STANDARDS
£X TARGET/ AMMO CREW
DATE NO. TASK SITUATION ROUNDS HITS DUTIES | RATING

53251 1. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using targets, day 0-2 UNSAT u
the gunner’s primary only
sight or aux sight.

41231 2. Apply dirsct-fire 5 Stationary 10 36 SAT Q
adjustment using the targets, day Cc-2 UNSAT U
CSE. only

53361 3. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, day 02 UNSAT u
gunnar's primary sight only
or aux sight.

41331 4. Apply direct-fire 5 Moving 10 356 SAT Q
adjustment using the targets, day G2 UNSAT V]
CSE only
5. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustiment using the targsts, night 02 UNSAT uU
gunnes‘s primary sight only
6. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, night 02 UNSAT U
CSE. only
7. Apply direct-fire § Moving 10 35 SAT Q
adjustment using the targets, hight -2 UNSAT u
gunner’s primary sight. | only
8. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, night 02 UNSAT U
CSE. only

Figure 10-5. Direct-fire adjustment exercise, group 2.
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CONDITIONS STANDARDS
EX TARGET/ AMMO CREW
DATE NO. TASK SITUATION ROUNDS HITS DUTIES | RATING

[ L7 LK} 4 Avh: dlve s 8o [ o P an ae oA ~

I4TE 1. APPIY GiTei-1iis 9 Stlauonary " >0 DAL u
adjustment using targets, day 0-2 UNSAT U
the gunner’s primary only
sight or aux sight.

4140 2. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, day 0-2 UNSAT u
CSE. only

53511 3. Apply direct-fire 5 Moving 10 36 SAT Q
adjustment using the targets, day 02 UNSAT U
gunner’s primary sight only
or aux sight.

4151 4, Apply dirsct-fire 5 Moving 1e 35 SAT a
adjustment using the targets, day 0-2 UNSAT u
CSE only

53421 5. Apply direct-fire 5§ Stationary 10 35 SAT o]
adjustment using the targets, night 0-2 UNSAT u
gunner’s primary sight only

4141 6. Apply diract-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT U
CSE. only

53521 7. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, night 02 UNSAT U
gunners primary sight. | only

41521 8. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT U
CSE. only

Fiaura 10-6 Diract-fire adiuctment axvarcice aroun 2

rigure 1U-0. Lirect-lire agjusiment exercise, group 3.
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CONDITIONS STANDARDS
EX TARGET/ AMMO CREW
DATE NO. TASK SITUATION ROUNDS HITS DUTIES | RATING

53451 1. Apply direct-fire § Stationary 10 35 SAT o]
adjustment using targets, day 0-2 UNSAT U
the gunner’s primary only
sight or aux sight.

41434 2. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, day 0-2 UNSAT U
CSE. only

53351 3. Apply direct-fire 5 Moving 10 35 SAT Q
adjustmant using the targets, day 0-2 UNSAT U
gunner’s primary sight only
or aux sight.

41531 4. Apply diract-fire 6 Moving 10 35 SAT Q
adjustment using the targets, day 0-2 UNSAT ]
CSE only
6. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustrment using the targets, night 0-2 UNSAT U
gunners primary sight only
6. Apply direct-fire 5 Stationary 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
CSE. only
7. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
gunner's primary sight. | only
8. Apply direct-fire 5 Moving 10 35 SAT Q
adjustment using the targets, night 0-2 UNSAT u
CSE. only

Figure 10-7. Direct-fire adjustment exercise, group 4.

10-3. TOW TRAINING PROGRAM

TOW training program teaches the assigned crew how to engage, track, and
destroy armored targets using the TOW missile system. The TOW training
P_rogr_am must be conducted within 3 months (4 months for RC) before TOW
ive fire. The TOW training program consists of basic TOW gunnery tasks,
tracking exercises ]p[ary%tgh 10-2%(2)p, and specified COFT exercises.

a BascTO raining. Basic TOW tasks alow crew members to
train hands-on, on their vehicles. Before firing alive missile, crew members must
operate, load, fire, and app|>( immediate action on the TOW in a dry-fire mode.

(1) Operate the TOW launcher in the power mode.

(@) Task: Raise, elevate, depress, and lower the TOW launcher in the
power mode.

b) Conditions: Given an operational Bradley.
¢) Standards. Within 3 minutes, the crew member will raise, €levate,
depress, and lower the TOW launcher.
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(d) Performance measures:
1. Raised the TOW launcher.

Moved turret power switch to ON.

Moved turret drive switch to ON.

Moved turret traverse drive select lever to power position.
Moved LAUNCHER UP-DN switch to UP.

Squeezed palm switches until launcher stopped moving and
LAUNCHER UP indicator light came on.

Released palm switches.
Pressed TOW button.

2. Elevated TOW launcher.
Squeezed and held palm switches.

Rotated gunner's control handles toward himself until launcher
reached desired position or stopped.

Centered gunner’'s control handles and released palm switches.

3. Depressed TOW launcher,
Squeezed and held palm switches.

Rotated gunner’s control handles away from himself until
launcher reached desired position or stopped.

Centered gunner’'s control handles and released palm switches.

4. Lowered the TOW launcher.
Moved LAUNCHER UP-DN switch to DN.
Squeezed palm switches until LAUNCHER UP indicator light
went out and |auncher stowed againgt turret.
Released palm switches.

5. Completed the performance measures within 3 minutes.

(2) Prepare the TOW launcher for loading.
| ad'(a) Task: Perform the procedures for preparing the TOW launcher for
oading.

élj)) Conditions: Given an operational Bradley with the TOW launcher
Stoweq.

(c) Standards: Within 1 minute, the crew member will prepare the TOW
launcher for loading.

(d) Performance measures.

1. Prepared the TOW launcher for loading.

Turned the turret power on.
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Turned the turret drive on.
Raised TOW launcher.

Traversed to TOW LOAD position (5950 mils).
Elevated the launcher to 500 mils.

Set the turret travel lock.

Moved the turret drive switch to OFF.

2. Completed performance measures within 1 minute.

3) Load the TOW launcher.

a) Task: Perform the procedures for loading the TOW launcher on aBFV.
(b) Conditions: Given an operational Bradley with the TOW launcher

prepared for loading, and dummy TOW rounds mounted in& vertical racks.

(c) Standards: Within 4 minutes, the crew member will load the TOW
launcher

(d) Performance measures:
1. Loaded the TOW launcher.

Opened the cargo hatch cover to the second position.
Removed the dust cover from the launcher.

Pushed and held lock handles to the left, pulled down
loading handles.

Removed any obstruction from the tubes.

Ensured the umbilical connectors were not extending down
into the [aunch tubes.

Unstowed the TOW missiles from vertical stowage.
Removed the forward ring from the nose end.
Removed the electrical connector cover.

Inspected front and rear diaphragms for damage and
humidity indicator color.

Loaded two TOW missilesinto the launcher.
Ensured that the loading handles were locked.
Closed the cargo hatch, told the gunner loading was complete.

2. Completed performance measures within 4 minutes.

(4) Fire and apply immediate action on a TOW.
g Tasks. Fire and apply immediate action ona TOW.

—~——

b) Conditions: Given an operationa Bradley with the TOW launcher erect.
¢) Standards: Within 2 minutes, the crew member must—

* Prepare the TOW system for firing.
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* FireaTOW missile.
* Apply immediate action for a TOW misfire.

(d) Performance measures:
1. Fired a TOW missile.

Turned on turret power and turret drive.
Moved magnification switch to HIGH MAG.

Checked dlope indicator to ensure it was within 10-degree
tolerance.

Pressed the TOW button.
Checked TOW and TOW test indicator lights.

Checked that annunciator lights on the annunciator box
and the TOW control box were off.

Pressed missile tube one or two button.
Moved ARM-SAFE-RESET switchto ARM.
Squeezed trigger and palm switches, released trigger
and held palm switches for 5 seconds.
NOTE: Evaluator will announce “Y our missile has failed to fire.”
2. Applied immediate action on the TOW system.
Announced “Misfire TOW missile, attempting to fire again.”

Resqueezed the trig(};er and palm switches, released trigger,
held palm switches tor 5 seconds. Slf misfire still existed,
continued with misfire procedures.

Moved ARM-SAFE-RESET switch to RESET, then to SAFE.
Reselected TOW by pressing TOW button.

Checked TOW and missile indicators.

Reselected rnifired TOW missile.

Checked that annunciator lights on the annunciator box
and the TOW control box were off.

Moved ARM-SAFE-RESET switch to ARM.

Refired the misfired TOW missile.

3. Completed performance measures within 2 minutes.

ES{ Remove a misfired TOW missile from the TOW launcher.
a

Trek: Perform the procedures for removing a misfired missile from
a TOW launcher.

(b) Conditions: Given an operationa Bradley, TOW launcher erected,
dummy TOW round inserted into tube 1, and ayellow flag.
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(c) Standards: Within 10 minutes, the crew will prepare the vehicle,
remove the misfired missile, and follow all safety procedures.

(d) Performance measures. .
1. Removed the misfired TOW missile.
Moved the ARM-SAFE-RESET switch to RESET, then to SAFE.
Ensured ramp was raised and hatches were closed.

Pivoted hull to the 1600 or 4800 rnils, while turret
stahilization was on.

Elevated the TOW launcher to maximum elevation.

Moved the turret power switch to OFF.

Climbed on top of the hull.

Unlocked the TOW launcher.

Removed the misfired missile from the launcher:

Held the TOW missile by the rear flange.

Carefully pulled the TOW missile straight out of the launcher.
Handed the TOW missile to the helper (driver).

Had the helper move the misfired TOW missile to a safe

place, 200 meters away; marked the position with a stake
and yellow flag.

Notified the chain of command of the location of the missile.

2. Completed the performance measures within 10 minutes.

Q Erect the TOW launcher using the manual mode. _
Task: Perform the procedures for erecting the TOW launcher using
the manual mode. S

h) Conditions: Given an operational Bradley with basic issue items.

¢) Standards: Within 10 minutes, the crew member will manually erect
the TOW launcher.

(d) Performance measures. _
1. Erected the TOW launcher using the manua mode.

Moved the gun elevation drive select lever to power position.
Moved the TOW elevation drive select lever to the manual position.
Removed the spring from the handle.

Manually depressed the TOW launcher to clear the stow pin
from the saddle.

Manually raised the TOW launcher to the firing position.
2. Completed the performance measures within 10 minutes.
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b. TOW Tracking. TOW tracking is part of the tracking exercise
(paragraph 10-2a(2), pagﬁ 10-3). Crew members are evaluated on their ability
tomove the TOW cross hair along a predetermined path.

c. TOW COFT Training. TOW COFT training allows crews to apply
what they have learned during preliminary gunnery training. Crews must
acquire, engage, track, and destroy threat armored targets within the simulated
environment of the COFT. The task conditions, and standards for these
exercises are in I[UH HB 23-1, Instructor's Utilization Handbook for the
Conduct of Fire Trainer.

EXERCISE
NUMBER TITLE

42122 Long range single stationary tank target, night, clutter

51133 Short range single stationary tank target, day, friendly
and enemy fire

52133 Long range single stationary tank target, day, friendly
and enemy fire

201 Advanced matrix, TOW certification exercise
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CHAPTER 11

DEVICE GUNNERY TABLES

Device gunnery trains collective skills of crews, squads,

sections, and platoon. Device dgunnery consists of two
parts—crew device gunnery and section/platoon device
gunnery. Crew training is conducted in local training areas
using MILES or PGS with LTID targetry or thru-sight video.

Section/platoon training is conducted in local training areas
using MILES and or PGSwith LTID targetry and or
thru-sight video or in a force-on-force scenario. An
important part of this training is installation, boresighting,

ibration, alignment, and removal of training devices.

Section |
CREW DEVICE GUNNERY
' and

Y / Defensd
Bradley Table I, Bradley Crew Proficiency Course. These tables
frain crews o engage Stafionary and moving targets using all weapon
systems from a stationary and moving BFV/, during dalay and night.
Crews are required to engage targets using manual and power
controls, gunner and commander handstations, integrated g?ht unit,
and auxiliary sight.| Table I (BCPC)[is a prerequisite for fill-caliber
livefire. All Bradley crews must perform[Table 1] to standard within
3 months (4 months RC) before firing full caliber ammunition.

11-1. GUIDELINES
The following guidelines apply to crew device gunnery. MILES or coax
subcaliber device may be used if PGS is not available. However, MILES does
not allow crews to use proper engagement procedures (BOT, TOT, and lead). MILES
must be used for TOW engagements when a coax subcaliber device is used.

a All enggements and exercises are rated trained (T), needs practice
(P), or untrained (U) in accordance with|Chapter 9.

b. When engaging targets in the offense, batffesight fire commands must
Be ug&l. When engaging targets in the defense, precision fire commands must

e used.
. All defensive engagements begin with the firing vehicle in a defilade

position. The vehicle moves to a hull-down position to engage the target(s).
On ranges where this cannot be done or defilade positions do not exists, units
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will train using smulated positions. Vehicles must move at least one vehicle
length in any of these positions.

d. All offensive and retrograde engagements are fired from amoving
BFV using the stabilization system.

e. The total target exposure time is established using the target exposure
Chapter 12

time matrixesin

f. When the Targel aray consists of more than one target, smultaneous
target exposure must be used. A smultaneous target exposure occurs when
al targets for the task are presented at the same time, requiring crews to use
proper engagement techniques.

0. If moving targets are not available, a stationary frontal target of the
same type and at the same range is used. I a stationary target is used, target
conditions must be adjusted (that is, one less cond|t|on¥.

h. Scaled targets maybe used; 1:10-scale is recommended and supported
with PGS

11-2. BRADLEY TABLE I, CREW DEFENSE

The crew defense table allows the driver to be integrated into the crew’s

coordination by moving the vehicleinto and out of firing positions during day
and night engagements éTabI e11-1) Thistable trains crews to engage targets
with training devices and introduces them to training in a gunnery environment

during day and night. Crew defense consists of 10 engagements. These 10
engagements are conducted during the day and conducted again at night.

BFV CONDITIONS TARGET TYPE/POSTURE
Stationery | Gunner, Auxiliary Sight* | AP Stationary
Stationary Gunner, ISU, Manual HE Stationary
Stationary . |- Commander,CSE. - | AP Stationary, Coax.

Stationary Gunner, ISU AP Moving, Coax

Stationary | Gunner,ISU,NBC - | AP Moving, AP Stationary
Stationary Gunner, ISU TOW Moving, HE Stationary
Stationary : '} GunnerISU. = - | Aedal
Stationary Commander, CSE, NBC TOW Stationary

Stationary | GunneriSU - | HEAwea . . oo
Stationary Commander, CSE AP Moving, HE Stationary

* At night, ISU is used.

Table 11-1. Bradley Table |, Crew Defense.
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11-3. BRADLEY TABLE I, BRADLEY CREW

PROFICIENCY COURSE
The BCPC introduces crews to moving BFV engagements. This table develops
the driving skills of the driver, while the crew engages targets on the move. Crews
eng%e moving and stationary targets from a moving and staﬂonarY BFV. The
BCPC consists of 6 day engagements and 6 night engagements (Table 11-2.)

DAY ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE
:Stationary .- | Guoner, ISU ' o} TOWMoving 0 0o
Stationary Gunner, ISU, Manual HE Stationary
Moving Gunrer, ISU .| AP Moving, HE Stationary:: - :
Stationary Gunner, Auxiliary Sight HE Stationary, Coax Point
“Moving . {1 Commander,CSE /AP Stationary, Coax Poibt |
Stationary Gunner, ISU, NBC AP Moving, Coax Area
NIGHT ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE
Stationary Gunner, ISU:: i 0 TOW Stationary. :
Stationary Gunner, ISU AP Stationary, Coax Area
Moving..= -1~ Gunner, ISU . = .+ =1 AP Moving, HE Stationary '
Stationary Gunner, ISU HE Moving, Coax Area
‘Moving. = :| ' Commander,CSE |  HEStationary -~
Stationary Gunner, ISU, NBC AP Stationary, Coax Point

Table 11-2. Bradley Table I, Bradley Crew
Proficiency Course.

Section |1
SECTION/PLATOON DEVICE GUNNERY

Section/platoon device gunngy consists of |Bradley Tabl g‘
Bradley Squad/Section Exercise; and Bradley Table 1V, Brad
Platoon Proficiency Coursé.  These tables frain and evaluaie
colfective squadrsection and platoon tasks. These exercises are
conducted using MILES and or PGS with LTID targetsor in a

force-on-force scenario.  All evaluations are in accordance with
ARTEP 7-8-MTP. ARTEP 7-7J-DRILL, FM 7-7J, and Chapter 9 of

this manual [ Table [V (BPPC) is a prerequisite for Bradley plaioon
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live fire, and BPPC must be conducted a minimum of one time during
}_he (%Iay and one time at night, within six months of Bradley platoon
ivefire.

11-4. GUIDELINES _ _

The following guidelines apply to section/platoon device gunnery.
~a_Company commanders select squad collective tasks to be conducted

during| Table 111" (BSSE)

b. Battalion commanders with their S3 determine which additional
platoon collective tasks are to he evaluated during the[Table [V (BPPCJ.

c. Company commanders with their master gunner develop operational
scenarios, ac;ﬁeratlon orders, and evaluation packets that support the squad
collective tasks.

d. Battalion S3'swith their master SKg(wnner develop operational scenarios,
operation orders, and evaluation packets&:t support the platoon collective tasks.

e. Target exposure times are in accordance with (Chapter 12

f. If force-on-force scenarios are used, OPFOR requirements and
standards are in accordance with ARTEP 7-8-MTP.

0. Gunnery task penalty matrix,{Chapter g isused for assessing penalties
if using arange targetry scenario.

11-5. BRADLEY TABLE Ill, BRADLEY
SQUAD/SECTION EXERCISE S

Bradley Table I (BSSE) integrates the dismounted squad with their vehicle
section, while conducting squad collective tasks. Mounted, dismounted, and
crew drillstrained before BSSE provide the fundamental integration
development needed for this training. Units develop the BSSE scenario to
support their METL and training emphasis. All squad and section members
must participate in arealistic scenario that requires them to conduct
battle-focused squad collective tasks that integrate at @ minimum the following.

a Crew Drills.

1) Dismount the Vehicle.
2) Mount the Veicle. N
3) (Fireteam member) Load the 25-mm Ammunition Ready Box
(HE or AP).

b. Battle Drills.
(1) React to Contact (Mounted).
(2) Break Contact (Mounted).

C. Tas. _
(1) Prepare a Section Sector Sketch
(2) Prepare a Squad Sector Sketch
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11-6. BRADLEY TABLE |V, BRADLEY PLATOON

PROFICIENCY COURSE _
Bradley Table 1V (BPPC) integrates the mounted and dismounted elements of the

platoon, while conductirlzﬁ Igl atoon collective tasks. Units develop the BPPC
scenario based on their METL and training emphasis. All platoon members
participate in a realistic scenario that reguires the platoon to conduct battle-focused
platoon collective tasks that integrate a a minimum the following tasks.

« Perform Overwatch/Support by Fire.

» Assault Mounted.
» Execute Defend.
» Prepare a Platoon Sector Sketch.
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CHAPTER 12

CREW LIVE-FIRE
GUNNERY TABLES

Crew livefire gunnery trains and evaluates single vehicle
crews' abilities to engage stationary and moving, single and
multiple targets with turret-mounted weapon systems, This
training is conducted during day and night or other limited
visihility conditions from stationary and moving firing
vehicles using full-caliber ammunition.  Each series of
actions and engagements replicate potential battlefield
conditions. Assessments of preliminary and device gunnery
identify weaknesses to improve on during crew gunnery. A
tactical scenario may be used; however, these are not
tactical exercises.  An exampleis “Move from battle

osition 1 to battle position 2; enemy reported to your
ront. “Stuation reports, spot reports, and NBC 1 reports
may be used but are not part of crew gunnery evaluations.
Reduced fire commands and wingman techniques will not
be used in crew gunnery exercises. These tables train and
evaluate single venicle crew proficiency.  Crew gunnery
tables are as follows:

Bradley Table V, Crew Practice 1.
Bradley Table VI, Crew Practice 2.
Bradley Table VII, Crew Practice 3.
Bradley Table VIII, Crew Qualification.
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12-1. TABLE DEVELOPMENT

Crew gunnery outlined in this chapter establishes an Army standard for

training and evaluation while allowing division commands to tailor

engagements for their particular contingency missionsand training emphasis.

This ch%oter idetifies engagement tasks, conditions, and standards. Division

commands identify specific threat target types and engagement distances or range
bands. Target exposure timing matrixes (Table 12-1, pages 12-4 through 12-6%

provide this flexibility while maintaininga standard thoughout the Army. Crew
gunnery evaluation procedures and standards are in.

a. Requirement. -

(L)[Bradley Tables V]through V11 are building-block steps for[BT VILI,
Crew Qualification] Training resources may prohibit firingBTs V|through
[VIITas prescribed in this chapter.[BT VIIIf must be fired in accordance wit
the standards in this manual.

iZI Division commands will provide range scenarios for BT V111, Cre

Qualificatior, to include specifying most-dangerous versus |east-dangerous
targets, and battlecarry based on threat analysis and or training emphasis.

(3) All offensive and retrograde engagements will be fired from a moving
BFV using the stabilization system.

_(4) All defensive engagements begin with the firing vehiclein the turret-
defilade position, then moving to a hull-down position to engage the target(s).
On ranges where this cannot be done or defilade positions do not exist, units
will train using Ssmulated positions. Vehicles must move &t least one vehicle
length in any of these positions.

(5)BT VIII, Crew Qualification, hasatotal of four swing tasks: two day
and two night. Swing tasks provide commanders and master gunners with
the flexibility to adjust the number of tasksfired during day or night to match
available lignt conditions. For example, during a season when there are more
hours of darkness than daﬁlight, four day tasks and six night tasks may be
used. Swing tasks cannot be substituted with each other. Only swing tasks
can be m%/(ed to either day or night scenarios. No other tasks can be used as
aswing task.

(6)|BT VIII, Crew Qualification| scenarios must contain a minimum of
1 day engagement and 1 night engagement at 600 meters or less and 1 day
target and 1 night target at 1,400 meters or beyond.

b. Targetry. _ .
(1) All targets must be constructed in accordance with TC 25-8.
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(2) When the target array consists of more than one target, smultaneous
target exposure must be used. A smultaneous target exposure occurs when
all targets for the task are presented at the same time, requiring crews to use
proper engagement techniques.

(gz) For offensive and retrograde engagement total target exposure time
is established using the applicable timing matrix [Table 12-1, pages 12-4
through 12-6). The master gunner uses the individual target conditions and
range to determine the specific target’s exposure time.

NOTE: Target exposure time begins when the target is fully exposed.
Total target exposure time does not include target lift time.
34) For defensive engagements, the standard total target exposure time
for dl targets is 50 seconds. However, the BFV cannot remain exposed beyond
the BFV exposure timing matrixes in accordance with[Chapter 9

(5) For area target engagement area targets will be 100 meters wide
and 50 meters deep and divided into eight 25-meter-square blocks.

(6) For coaxia machine gun—

(a) Point target engagements.
* RPG or ATGM teams will be three E-type silhouettes placed on line
or in awedge formation. They will not be more than 5 meters apart
or 10 meters deep.

* Unarmored targets within 900 meters can be designated a coax point
target. However, these targets must have a unique design easily
identifiable to the crew (silhouette or thermal image). This reduces
confusion as to what ammunition typeis used to engage that target.

(b) Area target engagements.  Areatarget arrays will be seven E-type
silhouettes placed on line, column, or in a wedge formation. Targets will not
be more than 5 meters apart and will not extend beyond 30 meters in width
or 20 metersin depth
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LIGHT-ARMORED/UNARMORED VEHICLE TARGETS
TARGET CONDITIONS
RANGE NORMAL 1CONDITION | 2 CONDITIONS| 3 CONDITIONS
{METERS) (Seconds) (Seconds) (Seconds) (Seconds)
400 11 12 16 17
500 12 13 17 18
600 13 14 18 19
700 14 15 19 20
800 14 17 20 21
900 15 18 21 22
1,000 16 19 22 24
1,100 17 20 23 25
1,200 18 21 24 26
1,300 18 22 26 28
1,400 19 23 27 29
1,500 20 24 28 30
1,600 21 25 29 32
1,700 22 26 30 33
1,800 22 28 31 35
1,900 23 29 32 36
2,000 24 30 33 37
2,100 25 31 34 38
2,200 26 32 36 40
2,300 26 33 37 41
2,400 27 34 38 42
2,500 28 35 39 43
NOTE: Beyond 2,000 meters, the M310A1 round should be used.

12-4
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AERIAL TARGETS
TARGET CONDITIONS
RANGE NORMAL 1 CONDITION 2 CONDITIONS | 3 CONDITIONS
{METERS) (Seconds) {Seconds) {Seconds) (Seconds}
400 9 10 12 16
500 10 11 12 16
600 10 11 13 17
700 10 11 13 17
800 10 11 13 18
900 10 12 14 18
1,000 11 12 14 19
1,100 11 12 14 19
1,200 11 13 15 19
1,300 11 13 15 20
1,400 11 13 15 20
1,500 12 13 15 21
1,600 12 14 15 21
1,700 12 14 16 21
1,800 12 14 16 22
1,900 13 14 16 22
2,000 13 14 16 23
2,100 13 15 16 23
2,200 13 15 17 23
2,300 14 15 17 24
2,400 14 15 17 24
2,500 14 16 17 24
NOTE: Beyond 2,000 meters, the M910A1 round should be used.

Table 12-1. Target exposure timing matrixes (continued).
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DISMOUNTED TROOP TARGETS

LU

TARGET CONDITIONS
RANGE NORMAL 1 CONDITION 2 CONDITIONS
{Meters) (Seconds) {Seconds) (Seconds)
300 8 10 13
400 9 10 14
500 9 1 14
600 g 11 15
700 10 12 16
800 10 12 16
900 1 13 16
1,000 11 13 16
1,100 12 14 17
1,200 12 14 17
1,300 12 15 18
1,400 13 15 19
1,500 13 16 19
1,600 14 17 20
1,700 14 17 21
1,800 15 18 21
1,900 15 18 22
2,000 16 19 23
2,100 16 19 23
2,200 16 20 24
2,300 17 20 25
2,400 17 21 25
2,500 18 21 26

Table 12-1. Target exposure timing matrixes {continued).
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¢. Ammunition.
(1) 25-mm gun.
« 8 rounds of TPDS-T per AP paint target.
* 20 rounds of TPDS-T per aerid point target.
* 8 rounds of TP-T per HE point target.
« 25 rounds of TP-T per HE area target.

(2) Coaxial machine gun.
* 50 rounds of 7.62-mm per RPG or ATGM team or unarmored target.
« 100 rounds of 7,62-mm per area target.

Note: When crews are provided with only one type of 25-mm ammunition
the designated amount of ammunition, based on scenario target types, must
be uploaded into the appropriate ready boxes (HE or AP ready boxs)

d. Allowable Variations.

1) Division commanders may add friendly targets to|BT VIII, Crew|
Qualification tasks

(2) Battahon/squadron commanders may modifiy the number of tasks
fired on[BTs M throug ’
\ (Sﬁttahon/squ dron commanders may add friendly targets td BTs V]
through VIl

4) Battdl %Tquadron commanders may add smoke and obscurants on
through{ V11

(5) Company commanders may modify the type of tasksto fire on[BTs V]
throughl\/L1Ito improve unit weaknesses.

(6) If amoving target is not available, a Stationary frontal target of the
same type and &t the same range is used. If a stationar target is used, target
coa||t|ons must be adjusted (that is, one less cond|t|on¥

7) If thefiring vehicle's stabilization system fails, the crew must report
it |mmed|ately to the range controllers. The engagement will be terminated,

and the vehicle will not conduct any offensive engagements until the system
IS corrected.

12-2. PREREQUISITES _ N

Crew members must meet the following prerequisites Here crew gunnery:
a. Qualified BGST within 3 months (reserve component, within 4 months).
b. Certified on[BT |1 (Bradley Crew Proficient Course)|within 3 months

(reserve component within 4 months).
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12-3. BRADLEY TABLE V, CREW PRACTICE 1

BT V, Crew Practice 1, introduces crews to a live-fire gunnery environment
(Table 12-2.) This table uses the 7.62-mm coax machine gun, in the single-shot
mode, as a subcaliber device replicating main gun engagernent. Due to the limited
engagement range of the coax, half-scale targets are placed at half the
engagement distance; for example for a1,200-meter engagement
requirement, a half- scaletarget s placed at 600 meters, Gunners must use the
actual strai %ht -line distances when engaging targets (600 meters for a
replicated 1,200-meter target).

Ammunition requirements for this table are—
7.62-mm tracer 160 rounds

DAY ENGAGEMENTS

BFV CONDITIONS TARGET TYPE/POSTURE
Defense Gunner, 1SU, Manual - .- HE Stationary i
Offenss/ Gunner, ISU AP Moving, HE Statnonary
Retrograde
Defense - .. .| . .Gunner, Auxiliary Sight: | HE Stationary =
Offense/ Commander, CSE AP Moving, HE Stationary
Retrograde
Defense |  Gunner,ISU, NBC - AP Moving

NIGHT ENGAGEMENTS

BFV CONDITIONS TARGET TYPE/POSTURE
Defense | Guaner,iSU - | AP Swationary, HE Stationary:
Offense/ Gunner, ISU, NBC AP Moving
Retrograde
Defense. .. .~ | Commander,CSE . -~ | AP Stationary, HE Stationary. - :
Offense/ Commander, CSE AP Moving, HE Stationary
Retrograde
Defense |  Gunner, ISU & i : '5f ;;AP Movmg HE Statnonary

Table 12-2. Bradley Table V, Crew Practice 1.

12-4, BRADLEY TABLE VI, CREW PRACTICE 2

BT VI, Crew Practice 2, is the first table that requires the crew to fire with
full-caliber ammunition us ng the 25-mm gun and the 7.62-mm coax burst
techniques (Table 12-3.) Elements are fired from a baseline position. BT VI
uses combat ranges o train BFV crew 25-mm and 7.62-mm coax engagement
techniques during daylight and darkness against stationary and moving targets
and against point and area targets.
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Ammunition requirements for this table are—
TPDST 32 rounds
TP-T 24 rounds
7.62-mm 350 rounds

DAY ENGAGEMENTS

BFV CONDITIONS TARGET TYPE/POSTURE
“Defensa.. ik Guriner, ISU Manual  © | ‘AP Stationary {Frontal):: = ===
Defense Gunner, Auxiliary Sight AP Stationary {Frontal)
Defense - | Commander, CSE. | AP Stationary (Frontal), Coax Ares
Defense Gunner, ISU, NBC AP Moving (Flank), Coax Area
NIGHT ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE
Defense Gunner, ISU © ] HE Stationary (Frontal); Coax Area
Defense Commander, CSE HE Moving (Flank)
Defense . ‘Gunner, ISU,NBC HEStmipnary»(Frontal), Coax Point

Table 12-3. Bradley Table Vi, Crew Practice 2.

12-5.BRADLEY TABLE VII, CREW PRACTICE 3
BT VII, Crew Practice 3, isthe first table that requires the BFV crew to
conduct offensive engagements with full-caliber ammunition a combat ranges
(Table 12-4.) BT VII trains the Bradley crew to engage moving and stationary
targets during daylight and darkness from a stationary and a moving firing vehicle.
Ammunition requirements for this table are—
TPDST 56 rounds

TP-T 24 rounds
7.62-mm 400 rounds
DAY ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE

Defense Gunner, Auxiliary Sight .~ | ‘AP Moving {Flank) == = = -
Lo Coooe o 0 B OAP Stationary (Frontal) o
Offense/ Gunner, ISU HE Stationary (Frontal}
Retrograde Coax Area
Defense ... .| Commander, CSE,NBC ;= | 'HE Stationary (Frontal}. = = -
: s B “Coax Point . S
Offense/ Gunner, ISU AP Moving (Flank)
Retrograde HE Stationary (Frontal)

Table 12-4. Bradley Table VIl, Crew Practice 3.

12-9




FM 23-1

NIGHT ENGAGEMENTS
CONDITIONS TARGET TYPE/POSTURE
Defense | Gunner,iSU | APMoving(Flanki
i CoaxPoint . ..

Offense/

Commander, CSE

AP Stationary (Frontal)

Retrograde

Defense Gunner, ISUNBC | APStationary Frontal) =
"::":"; SEaaee :j:':b‘:“»“: e :'.: caax A,r” e g e S
Offense/ Gunner, ISU AP Moving {Flank)

Retrograde Coax Area

Table 12-4. Bradiey Tabie VII, Crew Practice 3 (continued).
12-6. BRADLEY TABLE VIII, CREW QUALIFICATION
BT VIII, Crew Qualification, |sasn?|e~veh|cle qualification table (Table 12-5.)

This table evaluates the crew’s abi

ity to acquire and engage targets during

various firing conditions. Units are encouraged to fire on ranges that can
accommodate dual scenarios. However, firing vehicles will not assist each

other acquiring targets.

Firing crew members (excluding battalion and

company master gunners) will not conduct inspections (reconnaissance) of
range targetry during crew qualification. Crews may receive a ran%e
orientation of the downrange area and limit markers, but no targets will be
presented. The range briefing will not contain task sequences or detail the location

a)

of particular tasks that will be fired. If BT VIII is conducted on the sam as
BT V1], Table VIII range scenarios (target array) will not he the same as[BT VI
Ammunition requirements for this table are—
TPDST 48 rounds
TP-T 48 rounds
7.62-mm 450 rounds
DAY ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE
Defense . | ' Gunner,ISU, Manual | HE Stationary {Frontal) ©
Ciianao of o tewimg) G
Offense/ Gunner, ISU AP Moving (Flank)
Retrograde {Swing}) HE Stationary {Frontal)
Defense 1 Gunner, / - HE Stationary (Frontal) = . -
e L L " 'CoaxPoint b
Offense/ Commander, CSE AP Stationary {Frontal)
Retrograde Coax Point
Defense = - |- Gunner ISU,NBC | AP Moving (Flank)
:':::.,: .: :‘:,v:EY:v:‘ o B :::..:':5'::::55‘5:5.: :f, TR b 'CDaxArBB‘ 3

Table 12-5. Bradley Table VI, Crew Qualification.
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Defense

Gunner, ISU

NIGHT ENGAGEMENTS
BFV CONDITIONS TARGET TYPE/POSTURE

“Defensa - Gunner, ISU AP Stationary
SR {Swing) Coax Area

Offense/ Gunner, ISU, NBC AP Moving (Flank)

Retrograde HE Stationary {Frontal)
“Defense | 'Gunherisu HE Maving {Flank)
Gl ASwing) o Coax Arsa .

Offense/ Commander, CSE HE Stationary (Frontal)

Retrograde

AP Stationary (Frontal}

‘Coax Point

Table 12-5. Bradley Table VIil, Crew
Qualification (continued).

12-11




FM 23-1

CHAPTER 13

CAVALRY/TEAM
GUNNERY TABLES

This chapter contains the evaluation procedures and
standards used to evaluate the cavalry/team advanced
gunneraY tables. Advanced gunnery combines gunnery and
tactical training at team level. Advanced gunnery tables
train and evaluate a team's ability to execute its METL, as
well as engage and destroy stationary and moving multiple
targets with turret weapons and indirect fires during good
and limited visibility. Each series of tactical and gunnery
tasks replicates potential battlefield conditions. Team
gunnery consists of—

Bradley Table IX, Scout Team Training.
Bradley Table X Scout Team Qualificatior].

These tables combine mission training plan (MTP) operations and gunnery
tasksin ARTEP 17-57-10-MTP.

Section |
SCOUT TEAM GUNNERY TABLES

All scout platoons perforrn reconnaissance and security missions.
Each of these missions consists of unit and individual tasks. Gunnery
tables provide the commander with the gglportunity to evaluate his
scout team’s ability to execute tactical and gunnery tasks. A
successful team gunnery program trains all tasks required to
support the unit’'sMETL. Due to limited range resources,
individual and collective tasks must be trained before gunnery
tables. ARTEP 17-57-10-M TP outlines the steps needed for a
unit to establish a successful training program for a| tasks that
support the unit’s METL. When developing the team’s gunnery
program, the commander snould remember the training principles
In FM 25-100:

* Train as you will fight or support.
« Make commanders/leaders the primary trainers.
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* Train using appropriate doctrine.

* Use performance-oriented training.

* Use mission-oriented training.

* Train to fight and support as a combined arms and services team.
* Train to sustain proficiency.

* Train to challenge.

The scout team gunnery tables train and eval uate Bradley-equipped-scout
teams.  These gunnery tables test the scout team’s ahility to conduct
reconnaissance and security missions and to engage stationary and moving
targets. In any tactical scenario, the focus must be on the scout’s primary
mission of information collecting and reporting. The scout’s ability to
effectively use his combat resources (direct- and Indirect-fire assets) while
remaining undetected on the battlefield must also be evaluated.

The scenarios for scout team gunnery are examples only. Using the following

information as a guide, the commander can design his own tables based on

resources available and the unit’s training needs. This flexibility ensures that

gfo?ch_ ugit receives the training required for its scout team to function
ectively.

To maintain tactical emphasis throughout the scout team tables, there are nine
mandatory combat critical tasks in each table. Both tables contain these nine
combat critical tasks and aminimum of three commander-selected tactical
tasks (see[Figure 13-1) for task list). The tactical tasks make up 60 percent of
each table; the remaining 40 percent consists of Bradley gunnery tasks. Teams
areformally evaluated on tactics and gunnery tasks.

ARTEP 17-57-10-MTPisthe primary source for developing the performance
checklists used during the tactical portions of the tables. Unit SOPs and other

FMs may be used to develop performance checklists not addressed in

ARTEP 17-57-10-MTP.

NOTE: The scout team gunnery tables were developed by the US Army
Armor School. Changes for improving this chapter should be submitted
on DA Form 2028 (Recommended Changes to Publications and Blank
Forms) and forwarded to Commander, US Army Armor School, ATTN:
ATSB-SBE-E, Fort Knox, KY 40121-5000.

132



FM 23-1

REQUIRED COMBAT
CRITICAL TASKS

SAMPLE TACTICAL TASKS

Execute actions on contact.

Coordinate with adjacent platoon-size elements.

Collect/report information—
SALUTE.

Perform an area reconnaissance.

Call for/adjust indirect fire.

Perform a route reconnaissance.

Conduct tactical movement.

Perform reconnaissance by fire.

Control scout team fires.

Prepare overlays for route reconnaissance reports.

Conduct a screen.

Emplace and retrieve a hasty minefield.

Perform a passage of lines.

Execute a dismounted patrol.

Select firing positions.

Supervise the preparation of a team’s
defensive position.

Perform a zone
reconnaissance.

Consolidate and reorganize a team following
enemy contact (defense).

Initiate unmasking procedures.

Cross a chemically contaminated area.

Prepare and submit an NBC-4 report.

Prepare and submit an NBC-1 report.

Calculate and designate placement of
timber-cutting charges.

Calculate and designate placement of
steei-cutting charges.

React to indirect fire.

Figure 13-1. Combat critical tasks and sample
tactical tasks.

13-1. EVALUATION PROCEDURES AND STANDARDS
FOR SCOUT TEAM TABLES

The following evaluation procedures and standards apply to team gunnery.
The evaluation procedures allow teams to train and practice the skills normally
perforrmed in combat. Evaluators use after-action reviews to critique teams
upon completion of the tables. Crew duties are not rated on these tables;
however, ateam is penalized if an individua scout squad fails to perform
sound tactical maneuvering or achieve target hits.

a. Evaluation Procedures  Evaluatorswill use the performance
checklistsin ARTEP 17-57- 10-M TP to evaluate scout teams on tactics. If a
commander selects tactical tasks not listed in Figure 13-1, he must
develop a performance checklist for each task and base each checklist
on ARTEP 17-57-10-MTP.
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(1) Sart time. Engagement times are used to provide the evaluator with
atool to critique team engagements. Engagement start time begins—
« When the first team vehicle, on the move, is exposed to the threat.

 When the first team vehicle, in the defense, stops in a hull-down
position or fires the first round. Depending on the tactical scenario,
target exposure times should allow the team to report and determine
the most desirable course of action (that is, indirect fire).

(2) Sop time. The following conditions determine engagement stop times.
« The team leader announces CEASE FIRE, and al team vehicles have
returned to the defilade position.

o All targetsarekilled.
« All team vehicles return to defilade positions for the final time.

(3) Alibi criteria. [Chapter 9, paragraph 9-9| addresses alibi criteria. No
other dibi criteria can be used.

b. Evaluation Standards.  Terrain, weather, and distance between
engagements dictate course time. Tactical tasks can be conducted at a nearby
training area and combined with the gunnery t[])orti onif range areas are not
extensive enough to allow tactical maneuvering; however, thisis an exception.
Commanders should integrate the tactical and gunnery tasks to maximize the
training effectiveness of these tables.

(131 The team must achieve, as a minimum, a GO on 70 percent of the tactical
tasks on the scout team tables—an equivalent of 420 points on each table.

(2) The team must achieve, asaminimum, a 70 percent target kill rate
on gunnery tasks during each tahle—an equivalent of 280 points on each table.

13-2. SCORING PROCEDURES
Each table uses a 1,000-point system for the areas of tactics and gunnery. The
breakdown of scoring isasfollows.

a. Tactics isworth 60 percent or atotal of 600 points. Evaluators will
use the performance checklists in ARTEP 17-57-10-MTP. These checklists

may be modified by the commander to more ac_:uraiel¥ reflect their METL.

Commanders can use the formula illustrated in[Figure 13-2|for determining
total tactical points or, a the commander’s option on METL importance,
point values can be assigned for each task. Total cumulative tactical points
will not exceed 600.
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Divide the number of tactical tasks passed by the number of tactical
tasks possible to establish a percentage:

TASKS PASSED TASKS POSSIBLE PERCENTAGE
29 31 93%
Convert the percentage to a decimal and multiply the decimal by 600
possible tactical points:
.93 X 600 = 558

The resuiting number is the points awarded for the tactical evaluation
of the tables.

Figure 13-2. Tactical evaluation scoring formula.

b. Gunnery is worth 40 percent or atotal of 400 points. To determine
the number_of gunnery points awarded, the evaluator uses the target destruction
matrix inTable 13-1, page 13-6. The target destruction matrix can be used
for all target presentations to include BFV-mounted weapons, indirect-fire,
and dismounted engagements in accordance with established destruction
criteriafor each weapon system.
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TARGETS DESTROYED | TARGETS PRESENTED

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 136 37 38 39 40
5 [334 286 250 224 200 182 166 154 142 132 124 118 110 104 100 96 90 8 8 8 76 74 72 68 66 64 62 60 58 56 54 52 51 50 50
6 [400 343 300 268 240 218 200 184 172 160 150 142 132 126 120 114 108 104 100 96 92 88 84 82 80 78 74 72 70 68 66 64 62 60 60
7 400 350 312 280 254 234 214 200 186 174 164 156 148 140 132 126 122 116 112 108 104 100 96 92 90 88 84 8 80 78 76 74 72 70
8 400 356 320 290 266 245 228 214 200 188 178 168 160 152 146 140 132 128 124 118 114 110 106 102 100 96 94 92 88 8 84 8 80
9 400 360 328 300 276 258 240 226 212 200 190 180 172 164 156 150 144 138 132 128 124 120 116 112 108 106 102 100 96 94 92 S0
10 400 364 334 308 286 266 250 234 222 210 200 190 182 174 166 160 154 148 142 138 132 128 124 122 118 114 112 108 106 102 10C
11 400 366 338 314 294 276 258 244 232 220 210 200 192 184 176 170 162 158 152 146 142 138 132 130 126 122 118 116 112 110
12 400 370 342 320 300 262 266 252 240 228 218 208 200 192 184 178 172 166 160 154 150 146 142 136 132 130 126 122 120
13 400 372 346 326 306 288 274 260 248 236 226 216 208 200 192 186 180 176 168 162 158 152 148 144 140 136 132 130
14 400 374 370 330 312 294 280 266 254 244 234 224 216 208 200 194 186 180 176 170 164 160 156 152 148 144 140
15 400 376 352 334 316 300 286 272 260 250 240 230 222 214 206 200 194 188 182 176 172 166 162 158 154 150
16 400 376 366 336 320 304 290 278 266 256 246 238 228 220 214 206 200 184 188 182 178 172 168 164 160
17 400 378 368 340 334 312 296 284 272 262 252 242 234 226 220 212 206 200 194 188 184 178 174 170
18 300 378 360 342 328 314 308 288 276 266 258 248 240 232 226 218 217 308 200 194 190 184 180
19 400 380 362 346 330 316 304 292 282 272 262 254 246 238 230 224 218 212 206 200 194 130
20 400 380 364 348 334 320 300 296 286 276 266 258 250 242 236 228 222 216 210 206 200
21 400 382 366 350 336 324 312 300 290 280 270 262 254 248 240 234 228 222 216 210
22 400 382 366 352 338 326 314 304 294 284 276 266 258 252 244 238 232 226 220
23 400 384 368 354 340 328 318 306 296 288 278 270 262 256 248 242 236 230
24, 400 384 370 356 342 332 320 310 300 290 282 274 266 260 252 246 240
25 400 384 370 358 344 334 322 312 304 294 286 278 270 264 256 250
26 400 386 372 358 346 336 326 316 306 298 288 282 274 266 260
27 400 386 372 360 348 338 328 318 308 300 292 284 276 270
28 400 386 374 362 350 340 330 320 312 802 294 288 280
29 400 386 374 362 352 342 332 322 314 306 298 290
30 400 388 376 364 352 342 334 324 316 308 300
31 400 388 376 364 354 344 336 326 318 310
32 400 388 376 366 356 346 336 328 320
33 400 388 378 366 366 348 338 330
34 400 388 378 368 358 348 340
35 400 388 378 368 358 350
36 400 390 378 370 360
37 400 390 380 370
38 400 330 380
39 400 390
40 400

13-6
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13-3. RATINGS
Teamswill be rated by the following standards:
« Digtinguished - Combined score of 900 points or higher that must
include a minimum of 420 (70 percent) tactical and 280 (70 percent)
gunnery points.

» Superior - Combined score of 800 to 899 points that must include a
minimum of 420 (70 percent) tactical and 280 (70 percernt) gunnery paints.

* Qualified - Combined score of 700 to 799 points must include a
minimum 420 (70 percent) tactical and 280 (70 percent) gunnery points.

* Unqualified - Combined score of 699 points or less, or team fails
to achieve 420 (70 percent) tactical points or 280 (70 percent)
gunnery points.

13-4. TARGETS
Target arrays should be consistent with the type of threat forces a team will
normally encounter.  FM 17-98 describes these forcesin detail for both
reconnaissance and security missions. Based on the mission-essential task
list, the commander determines the number and types of targets to be engaged.
At no time will the number of targets exceed the number of rounds allocated
by DA Pam 350-38. Additionally, no fewer than three 25-mm targets per
live-firing vehicle per table phase will be presented because of the loading
requirements of the M242 25-mm automatic gun.

a. Thermal Targets. In al cases, thermal targets should be used to
represent accurate thermal signatures of threat vehicles.

b. Target Signature. When appropriate to the scenario, hostile fire
simulators can be used to simulate the threat vehicle(s) firing at the team.

¢. Target Exposure Time. The following target exposure times are used
for tables:

(1) Indirect-fire engagements will be presented for 90 seconds.

(2) All offensive (direct-fire) engagements will be presented for 50
seconds (day) or 60 seconds (night).

(3) MI defensive (dlirect-fi re{ engagements will be presented in depleting
target arrays for 40 seconds (day) and 50 seconds (night).

NOTE: If troop targets are presented in a defensive engagement, they
will be presented in the final target array.
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Section 11
BRADLEY TABLE IX,

SCOUT TEAM TRAINING

The team training table trains and evaluates scout team tactical and
gunnery skills in preparation for scout team qualification. At the
commander’s discretion, the team training table may be conducted
inalive-fire or laser-fire mode. The team training table must
contain, as aminimum, the nine combat critical tasks, three
commander-selected tactical task, and the required percentage of

qunnery tasks (Figures 13-3 and[13-4).

13-5. PREREQUISITES _ N N
The scout team must meet the following conditions before firing a team

training table.

a. Each crew in the team must have qualified on crew qualification within

six months of firiing the team training table

paragraph 13-2). Due to crew

turnover, the team training and qualification tables shotld beTired immegiately
after completing crew qualification. If a crew member leaves the team before
team gunnery, that crew member’s vehicle may negotiate the coursein a

dry-fire status.

b. Each vehicle crew member must have pa:
skills test in accordance with|Appendix A, paragraph A-1)

ed the Bradley gunnery

CONDITION/TARGET/ { TARGET
TASK SITUATION HIT TACTICAL TASKS
1. Conduct a zone Scout team conducts zone Conduct passage of lines. Perform
reconnaissance. reconnaissance. a zone reconnaissance. Control
technigues of movement
2. Scout team detects a { Scout team observes two Perform a zone reconnaissance.
combat outpost. BMPs, 800 to 1,000 meters. Execute actions on contact. Call for
fire. Send a spot report.
3. Scoutteam engages | Scout team engages one BMP, 0 Execute actions on contact. Send a
800 to 1,000 meters. t spot report. Select firing positions.

an outpost.

Control scout team fires. Performa
zONe reconnaissance.

On order, taam astabligshas an
OP and conducts a patrol.

Establish a scresn. Execute actions
on corkact. Plan and conducta
patrol.

Figure 13-3. Example scout team training table (day).
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CONDITION/TARGET/ | TARGET
TASK SITUATION HIT TACTICAL TASKS
1. Conduct a zons Scout team conducts a zone Issue the order. Perform a zone
reconnaissance. reconnaissance to a screen reconnasissance.
position.
2. Conduct a screen. Scout team conducts a screen Establish a screen. Plan and
and receives an order to conduct a patrol.
perform a patrol.
3. Conduct a screen. Scout team engages two 0 Cail for fire. React to indirect fires.
BMPs, 800 to 1,000 metars. 1 Displace to subsaquent screen line.
2 Send a spot report. Select firing
positions. Control scout team fires.
Conduct a passage of lines.

Figure 13-4, Example scout team training table (night).

13-6. REQUIREMENT . N
Each scout team must receive a Fassu ng score on the team training table before
firing the team qualification table. Scoring procedures are |n

13-7. TASK

The scout team conducts a reconnaissance and or security mission and
acquires, reports, and employs accurate direct and indirect fires to engage
targetsin atactical array.

13-8. CONDITIONS

The scout team uses reconnaissance and engagement techniques against threat
targets. Moving and stationary targets appear individually and
simultaneously. At least one NBC engagement and one auxiliary sight
engagement must be planned in the table.

13-9. STANDARDS

Gunnery points are awarded in accordance with[Table 13-1. Crews will be
critiqued on engagement techniques.  Tactical standards are in accordance
with ARTEP 17-57-10-MTP.

13-10. CONDUCT OF THE RANGE

Depending on the availability of maneuver area and range time, scout teams
can fire the scout team training table in alocal training area with the
multiple-integrated laser engagement system (MILES), precision gunnery
system (PGS), or at a range facility with full-caliber gun_new. The commander
must decide, based on range time availability and his design of the team tables,
the most appropriate location to conduct the table: MILES-or PGS-conducted
tables, force-on-force engagements, or target lift mechanisms with laser target
interface device.
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a. Tactical Tasks. The unit commander must select aminimum of three
METL tasksto train and evaluate with the nine combat critical tasks. A
friendly and threat scenario must then be developed to evaluate these tasks
within a reglistic tactical training setting. The minimum recommended area
for thistraining is 1 kilometer by 2 kilometers Performance checklists are
used to record tactical evaluation.

b. Gunnery Tasks. The gunnery tasks for the scout team training table
can bealivefiretable, aMILES table, or a PGS table. In either case, the
number of targets presented in the scenario or rounds allocated per engagement
will not exceed the total number of rounds resourced by DA Pam 350-38.

(1) Live-fire gunnery is preferred; however, range and maneuver area
constraints may dictate conducting separate tactical and gunnery portions.
Commanders should integrate tactical and gunnery tasks whenever possible.

(2) Units may use device-based gunnery to train before amajor gunnery
table. Available resources of time, training area, range facilities, and
ammunition will determine the commander’s method of traini ng.

c. Resour ces. To assist the commander in identifying resources need
table execution, a recommended list for live-fro unner IS |n Figure 13-5/and a
recommended it for device-based gunnery is infF -6 page 13-

(1) Live-fire gunnery requires a mu|t||aned ran(_:ie facility, such as a
multipurpose range complex (MPRC), that allows at least two vehiclesto
maneuver as ateam. Loca range SOPS will dictate support requirements.

(2) Device-based gunnery requires the use of MILES. A scout team is
easy to equip with MILES; however, inattention to detail and failure to follow
boresight and check-out procedures seriously degrades training. Including
MILES in a precombat evaluation helps identify and correct shortcomings.
Whenever MILES is used, the master gunner makes sure the mounting and
check out procedures are in accordance with TM 9-1265-375-10.

3) Both device-based and live-fire ?unnery tables require evaluator
ﬁport Evaluators (selected from troop level) are identified, trained, and
eduled before conductmg thetable. A scoring packet containing
Performance checklists, scenarios, operation orders, and sequence of events
st are given to each evauator. Internal evaluation is acceptable; however,
external evauation isthe preferred method.
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Multipurpose range complex or suitable facility allowing two vehicles to
maneuver as a team.

Class V consisting of, but not limited to—

25-mm AP/TP-T

7.62-mm 4:1 ball/tracer
Artillery simulators

Smoke pots

Red smoke grenades
White smoke grenades
Green smoke grenades
Red star clusters

White or green star clusters

Evaluators and support packages consisting of—

Performance checklists
Sequence of events
OPORD

Scenario

Dual net radio capability
Night vision devices

Wheeled/tracked vehicles for evaluators and support packages.

Maedical support as required by local SOP.

Any items required by the supporting range facility SOP.

References:

FM 17-98
ARTEP 17-57-10-MTP

for live-fire gunnery.
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M2/M3 MILES equipment for each vehicle consisting of—

TM 9-1265-375-10

25-mm/coax machine gun laser transmitters

TOW laser transmitter

Belt #7 and belt #8 detector assemblies

Man-worn helmet and torso harness detector assemblies

Combat vehicle kill indicator

Control console

Battery box assembly

TOW simulator

FLASHWESS
Target-holding mechanisms with MILES target interface devices, OPFOR with
MILES, or vehicles modified to represent OPFOR.

MILES controller guns.

Class V consisting of, but not limited to—
5.56-mm blank
7.62-mm blank
Hoffman devices
ATWESS cartridges
Artillery simulators
Smoke pots
Red smoke grenades
White smoke grenades
Green smoke grenades
Red star clusters
White or green star ciusters

Training area 1 kilometer by 2 kilometers or larger. Evaluators and suppoit
package as follows:
Performance checklists
Sequence of events
OPORD
Night vision devices
Dual radic net capability

Figure 13-6. Recommended resource list
for device-based gunnery.

d. After-Action Review. An after-action review for the entire team is
conducted on completion of the table. Duri ng?]the AAR, the evaluator and
members of the team discuss the team’s strengths and weaknesses and how to
improve. Videotaped tables provide positive and negative visual feedback to
the team and should be used whenever possible.
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gunnery proficienc
(Figures 13-7 and

Section 111

BRADLEY TABLE X, SCOUT
TEAM QUALIFICATION
Scout team qualification evaluates the scout team's tactical and

, page 13-14)

13-11. PREREQUISITES
The scout team must meet the following conditions before firing the scout
team qualification table:
i a E?gglscoave rert]:eiv%d apass nﬁ sgg;e onfth_e scortljt team
raining erarrap -2) within three months before firing the scout
team qualification Tadle. )

b. Each vehicle crew member must have passed the Bradley gunnery

[Appendx A. parageon A)

skills test (in accordance with|Appendix A, paragraph A-l).

naredistic tactical and live-fire scenario

CONDITION/TARGET/ | TARGET
TASK SITUATION HIT TACTICAL TASKS
1. Scout team conducts | Scout tearm conducts Perform a passage of lines.

a route raconnaissance.

reconnaissance of a route.

Reconnoiter a route specified in
OPORD. Report all obstacles.
Report trafficability. Complete
mission within 1 hour.

2. Conduct a zone
raconnaissance.

On order, scout team conducts
a 20ne reconnaissance.

Conduct a zone raconnaissance.
Coordinate with adjacent unit.
Control a technique of movement.

3. Scout team detscts &
security outpost.

Scout team detects one BMP,
800 to 1,000 meters.

Executs actions on contact. Send a
spot report. Call for fire.

4, Scout team detects
slements of a combat
outpost.

Scoud team detects two BMPs,
800 to 1,000 meters.

Execute actions on contact. Send a
spot report. Cail for fire.

5. Scoutteam is
engaged by a security
outpost.

Scout team engages two
BMPs, 800 to 1,000 meters and
two infantry squads, 400 to 600
meters.

rwn =0

Execute actions on contact. Send a
spot report. Cali for fire, Select
firing positions. Control scout team
fires. Targets killed within 36
seconds.

6. Scout team detects a
combat outpost.

Scout team detects three BTRs,
one T-64, 1,800 to 2,200 meters

Executs actions on contact. Send &
spot report. Call for fire.

Figure 13-7. Example scout team qualification (day).
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CONDITION/TARGET/ | TARGET
TASK SITUATION HIT TACTICAL TASKS

7. Scout team s Scout team engages two 0 Execute actions on contact. Send a
engaged by elements of | BMPs, 600 to 1,000 meters and 1 spot report, Call for fire. Select
a combat outpost. two infantry squads, 400 to 600 2 firing positions. Controf scout team

meters. 3 fires. Targets killed within 30

4 saconds.

8. Scout team On order, team establishes a [ Executte actions on contact. Send a
sstablishes a scraen screen. Team sngages two 1 spot report, Call for fire, Select
Engages division BMPs, 800 to 1,200 meters and 2 firing positions. Control scout team
reccnnaissance patrol two infantry squads, 400 to 600 3 fires. Targets kiled within 36
alements. meters. 4 saconds.

Figure 13-7. Example scout team
qualification (day) (continued).

CONDITION/TARGET/ | TARGET|
TASK SITUATION HIT TACTICAL TASKS
1. Scout teamengages | Scout team engages three o Execute actions on cortact. Send a
elements of a regimental | BMPs, 800 to 1,000 meters and 1 spot report. Call for fire. Select
reconnaissance patrol. | one infantry squad, 400 to 600 2 firing positions. Controi scout team
meters. 3 fires. Targets killed within 36
4 seconds.
2. Scout teamengages | Scout team engages three [+] Execute actions on contact. Send a
slements of a motorized | BMPs, 800 to 1,000 meters and 1 spot report. Call for fire. Select
rifla company. one infantry squad, 400 to 600 2 firing positions. Control scout team
meters. 3 firas. Targets killed within 36
4 seconds.

Figure 13-8. Example scout team qualification (night}.

13-12. REQUIREMENTS

Each scout team must qualify on the scout team qualification table. Asa
minimum, the team must be rated GO on 70 percent of the tactical tasks and
achieve target kills on 70 percent of the gunnery tasks.

13-13. TASK

The scout team conducts a reconnaissance and or security mission and
acquires, reports, and employs accurate direct and indirect fires to engage
targetsin atactical array.

13-14. CONDITIONS

The scout team uses reconnaissance and engagement techniques against threat
targets. Moving and stationary targets appear individually and
smultaneously. At least one NBC engagement and one auxiliary sight
engagement must be planned in the table.
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13-15. STANDARDS

Gunnery points are avarded in accordance with Table 13-1. Crews are
critiqued on engagement techniques. Tactical standards are in accordance
with ARTEP 17-57-10-MTP.

13-16. CONDUCT OF THE RANGE

Scout team qualification tasks should be similar in content to the scout team
training table. Scout team qualification is afull-caliber gunnery table for a
multilaned range facility. When range facilities permit free maneuvering the
tactical tasks and the gunnery tasks should be conducted at the same time.
When free maneuvering cannot be performed on a range facility, the tactical
tasks of scout team qualification can be conducted on a separate |-kilometer
by 2-kilometer training area. Practice runs are not permitted on scout team
qualification. Day firing should precede night firing whenever possible,

a Local range SOPs dictate the conduct of the range. Scenarios for firing
should be developed and approved well in advance of the conduct of team
qualification. At least three 25-mm targets per vehicle per table should be
presented, but in no case will the number of targets exceed the number of
engagements resourced by DA Pam 350-38. and [13-6 contain
recommended resources for qualification.

b. The tactical tasks of scout team qualification reguire a free-maneuver
range faahtP/ or a separate I-kilometer by 2-kilometer training area. OPFOR
or target lift mechanisms can be used in the training area to reinforce
acquisition, reporting and call-for-fire procedures.

C. The gunnery tasks of a scout team qualification reguire a multilaned
facility that allows two vehicles to maneuver as ateam. Range support
packages are dictated by local range SOPs.

d. Evaluator support is necessary for the tactical and gunnery tasks of
scout team qualification. Commanders identify, train, and schedule evaluators
(troop level) before the conduct of the table. Evaluators are given a scorin
packet containing performance checklist scenarios, operation orders, and a
sequence of events.  Internal evaluation is acceptable; however, external
evaluation isthe preferred method.
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CHAPTER 14

BRADLEY STINGER FIGHTING
VEHICLE AIR DEFENSE
GUNNERY TABLES

Air defense aerial gunnery tasks are linked directly to the squad
doctrine and operations in FM 44-43, ARTEP 44-177-14-MTP
(supplemented by ARTEP 44-117-11-MTP) and the combat
drills in ARTEP 44-177-14-DRILL Lsupplemented by ARTEP
44-117-1 1-DRILL). Each task has been selected and
developed to support the commander based on the unit's
METL. BSFV aerial gunnery tasks/live-fire tasks are
integrated and refined to train a BSFV squad. BSFV squads
are evaluated on their collective ability to shoot, move,
communicate, and sustain. BSFV AD gunnery training
conssts of—

-Mmm Table XA BV Squad Aerial Oualification]

Section |
BSFV SQUAD AERIAL GUNNERY

|1Crunnery events progress from single crew gunnery (Bradley Tables
through/111) to Sipgle crew and squad aerial gunnery (Bradley

Tables XA and|XA). ARTEP 44-177-14-DRILL (supplemented
with ARTEP 44-117-11-DRILL) and this chapter describe the
$ecific times that each element of the BSFV squad executes tasks.
he BSFV sguad consists of the vehicle crew (BSFV
commander/squad |eader, gunner, driver) and the Stinger team
g_Sti nger chief and Stinger gunner). Thistraining isalive-fire and
ire control distribution event.

14-1. TASKS

One engagement must be executed in NBC conditions. One task must be a
multiple engagement. Emphasis should focus on passing of targets from the
BSFV commander to the Stinger chief, command and control, early warning
and supporting fire from the BSFV for the Stinger crew. Other critical tasks
that should be practiced include those tasks that exercise BSFV crew
coordination. BSFV commander’s threat assessment and engagement
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decisions, such as how best to handle multiple aerid engagements, are also
critical and must be pracii commanders must practice target threat
level in accordance with|{ Chapter 2 Commanders must determine the threat
level of the targets from the most dangerous to the least dangerous.

14-2. CONDITIONS
The crew uses proper engagement techniques againgt stationary and moving,
area and point targets. The crew engages from a stationary and a moving firing
vehicle during normal and NBC environments (MOPP4), using primar
s%rllt\s/. Scenarios that include eguipment malfunctions should also be trained.
BSFVswill engage aerial and ground targets using the 25-mm, coax, and
Stinger missiles. Conditions should replicate what is expected on the
battlefield. BSFV_events consist of 10 tasks each-five offensive and five
defensive.|Bradley Table IXA, BSFV Squad Aerid Practicg, has 13
engagements e 14-1 page 14-7);[Bradley Table XA, BS uad Aeri
| Qualification| has 14 engagements (!! able 14-7, page 14-10). Offensive tasks
inciude singre engagange?]?s of UAVS 10 ary-wﬁ)r?g and fix)ed-wi ng arcraft,
ground targets, and one multiple engagement. Defensive tasks include two
multiple engagements. Tactical maneuver scenarios and retrograde operations
are ﬁracticed ina CALFEX or FTX setting. Treks snould be woven together
50 they create an exercise scenario that portrays a combat situation.

14-3. STANDARDS

Unitswill fire aminimum of 10 engagements per BSFV squad (at least four
Stinger and four 25-mm engagements). These engagements maybe configured
in & many tasks as the commander chooses, but they should include offensive
and defensive tasks. The commander may aso include multiple engagements.
The commander uses the tasks listed in the events to tailor the tasks and
engagements for his unit. This tailoring of tasks and engagements will take into
account the range limitations, time congtraints, and unit gunnery weaknesses.

14-4. SCORING PROCEDURES

Scores will be assessed as a total BSFV squad score and divided by the number
of engagements when there are multiple or smultaneous Stinger missile and
25-mm engagements within asingle task (that is, al engagements are scored
separately). If there are two_enﬂagements, the scores are added and the sum
isdivided by two; the result is the score for the BSFV squad on that particular
task. The key to ahigh combined scoreis overal fire control and distribution
by the BSFV commander.
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a. Squad Ratings. Squad ratings will use a point system. A score of
100 pointsis given for a Stinger hit, 0 pointsfor amiss. A score of 100 points

IS given for a 25-mm or coax kill, 0 points for a miss. The Bradley crew
evaluator_uses the BFV exposure timing matrixes {Chapter 9, Tabies 9-3]
through| 9-6) to score that task. The Stinger eval uator uses the appropriaie

ARTEP drills. BSFV squad ratings are—
« Digtinguished - Combined score of at least 900 points on the exercise

and 7 of 10 tasks must have at least 50 points.
* Superior- Combined score of 800 to 899 points on the exercise and
7 of 10 tasks must have at least 50 points.

» Qualified - Combined score of 700 to 799 paints on the exercise and

of 10 tasks must have at least 50 points.

« Unqualified - Combined score of 699 points or less on the exercise

or 4 of 10 tasks have less than 50 points.

b. Scorn Sheet. Unit score sheets must include the date, scorer’s
signature, vehicle number, BSFV commander’s name, gunner’ s name, BSFV
squad aerial practice, points, score, overall rating (circle one):
distinguished/superior/qualified/unqualified.

¢. Timing.
1) Timeto kill standard for the BSFV isin|Chapter 9, BFV exposure
[timing matrixes Tables 9-3Jthrough{9-6] _ —
g72_/) Time to KilT standard for a Stinger team (dismounted) isin ARTEP
44-177-11DRILL.
(3) Timing starts when one of the following occurs:

« For an offensive engagement—

— All targets are fullly exposed.
— Thefirst round is fired from a Bradley weapon system.
— The ramp hits the ground (for a mounted Stinger team).

* For a defensive engagement—
— All targets are fully exposed and the BSFV is stopped in the

hull-aefilade position.
— Thefirst round is fired from a Bradley weapon system.
— “Dynamite Dynamite” aert is given to dismounted Stinger team.

(4) Timing stops when one of the following occurs:

« For an offensive engagement—
— Al targets have been destroyed.
— Target exposure time has expired.
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« For a defensive engagement—

— All targets have been destroyed.
— Target exposure time has expired.

14-5.REFIRESFOR QUALIFICATION

A crew(s) that failed to qualify must refire only the engagementsinwhich the
crew failed and only the number of engag_ements needed to ohtain aqualified
rating. The highest rating that arefiring crew can obtain is qualified
(700 points rating).

14-6. ALIBIS
Battalion and sguadron commanders are the deciding aLithority on alibis. All alibi
engagements will be retired. Alibis are only given for the following conditions:
a. Target failures or malfunctions.
b. Equipment failures that are not the result of crew error.
¢. Unsafe conditions not related to the firing vehicle or crew.

14-7. TARGETS
Targets should represent the actual threat arrays a squad could encounter. Each
BSFV squad will engage arealistic array of aerial targets consisting of single
and multiple aerial threats. Ground targets should be included to practice
ground self-defense during aerial engagements. Friendly aircraft and vehicles
may be added to emphasize the importance of fratricidetraining.

a Aerid target speeds should be in accordance with the assigned
mission. Typical Speed for a Hind-type helicopter in an attack profile is 100
to 150 knots. For UAV targets, the speed is 80 to 100 knots (for propeller type)

or .7 t0.8 Mach for high-performance UAV's. The SU-25 represents a fixed-wing
aircraft (“leaker”) presented at speeds of 450 D_ZIESDJSDQLMH&D.LD_]TH attack
mode. For target exposure times, evaluators use|Chapter 12, Table 12-1.

b. Example targets are specified in the event. However, other targets that
provide redlistic portrayals may be used. Pop-u targ;ets must be presented off
the ground. Targets for BSFV 25-mm should be |/5-scal e targets equipped

for MILES and smoke. Radlio-controlled miniature aerial targets (RCMATS)
or Streaker-towed sleeve targets may be used to replicate the UAV threat.

c. Targets for Stinger may consist of Streaker-towed sleeve targets,
RCMATS, balistic aerial targets T(BATS), or |/5-scale targets equipped for
smoke and MILES. If Stinger live firing can be accommodated on the range
dong with the BSFV, it should be done.

d. Targets should use a signature device (such asaHoffman, eight each)
to smulate enemy fires. Targets should also be equipped with MILES and or
atherma signature so Stinger teams may acquire them. Devices, such as
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Stinger training launch simulator ﬁST LS) or ATWESS, should be used
whenever possible to provide a credible Stinger signature.

e. For offensive and retrograde engagements, FLaLLa@.%mmm.LLme
is established using the applicable timing matrix (Chapter 12, Table 12-1).
The master gunner uses the individual target conditions and range fo determine
the s%)ecific target's exposure time. _

. For defensive engagements, the standard total target exposure time for
al targetsis 50 seconds. However, the BSFV cannot remal
the BSFV exposure timing matrixes in accordance with|Chapter 9, Tables 9-
through9-6 _

g. All target ranges used must be constructed in accordance with
TC 25-8. Thetype of targets re% ired for aerial gunnery practice and
quaification are the RCMAT 1/9, 1/5-scal e fixed-wing or rotary-wing
IRTT, MQM107, and BATs with scoring devices except for missile firing.
(For more information, see DA PAM 350-38.)

h. Allowable variations.

(1) Battalion commanders may add friendly targets to{Bradley Table IXA,
[BSFV Squad Aerial Practice. _ .

(2) Battalion commanders may modify the type of task to fire on[Brad

Table IXA, BSFV Squad Aerid Practicd; and|Bradley Table XA, BSFV Squad
Aerd Oué'hﬁcﬁm%

14-8. CONDUCT OF THE RANGE

Units mugt fire 10 engagements per crew to qualify. At least four engagements
must be Stinger engagements and four must be 25-mm aerial engagements.
Commanders can confi gure the engagements in any amount of tasks aslong
asthereis one NBC and one multiple engagement. All target ranges must be
congtructed in accordance with TC 25-8.

a All defensive and stationary engagements will begin with the firing
vehicle in a turret-defilade position and then move to a hull-defilade position
to engage the target(s). On arange where this cannot be done or defilade
positions do not exist, units will train using simulated positions. BSFVs must
move & least one vehicle length in any of the positions.

b. Offensive engagements maybe fired from ashort halt.

C. All defensive and stationary Stinger engagements will begin with the
BSFV in a turret-defilade position.

d. Stinger firing can be simulated using any target or Stinger simulator
that will provide redlistic training. Stinger members must be evaluated on target
acquisition, tracking, engagement, and identification. Realistic feedback is
necessary to determine training errors and engagement outcome. Tracking head
trainers (THTS) or MILES can be used to simulate Stinger rounds.
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e. AARs are conducted at the end of offensive tasks and defensive tasks.
There must be sufficient evaluators to thoroughly observe and evalluate the
squad's performance. The should be two evaluators per squad. One evaluates
the Stinger member;  the other evaluates the vehicle crew. The evaluators
observe overall BSFV commander tasks, dismounted task execution, fire
control, fire distribution, and target classification The squad evaluators
should be of equal or of greater rank than the crew members and have BSFV
squad or Stinger member experience, as appropriate. The evaluators provide
input to the senior evaluator for the AAR. Evaluators follow the squad in a

uitable
f. isabuilding block used to train for the qualification
table [BT XA)). The table can be modified by the firing unit to train

specific unit weaknesses.

Section 11

BRADLEY TABLE IXA, BSFV SQUAD
AERIAL PRACTICE

Bradley TableIXA, BSFV Squad Aerid Prectice, isalive-fire agrid
%?_nnery event. Thistable may be conducted using MILESPGS and
inger smulation devices. Thisevent isthe “walk” phase of BSFV
squad collective training. The practice should be executed as
Situational training exercises (STX) of short duration.
BT IXA isan aeria, single-crew practice exercise. Thistable
eva uates the crew’ s abil igf to properly detect, locate, identify,
acquire, and engage targets during various firing conditions. Thisis
not a tactical event. However, normal combat-oriented procedures
(such as reporting) should be used. Commanders may superimpose
atactica scenario on the gunnery event. Further, a commander malx,
conduct section gunnery with a command and control element. The
primary focus remains aeria marksmanship.

14-9, PREREQUISITES

All BSFV crewman must have qualified on the BGST (in the position he is
occupying) within the previous three months (Appendix Al). Reserve
Component BSFV crewmen must have qualified on the BGST within the

revious four months. All BSFV crews must have qualified by position on

[Bradley Table V111 within the previous Six months. Also, the Stinger members
(14Rs) must be qualified on rnoving target simulator (MTS) or improved
moving target smulator (IMTS).
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14-10. AMMUNITION REQUIREMENTS
Ammunition allocations per aerial target are 25 rounds (25-mm), or one
Stinger round per rotary-wing aircraft, fixedkwing aircraft, or UAV, as applicable;

TPDST is listed, but any 25-mm ammunition may be used.; 50 rounds
nd target. Ammunition requirements for

Iﬂ_uxmgﬁmwﬂmwﬁaﬁi

BSFV Squad Aeria Practice] are as follows:

Ammunition

25-mmT1YIgS ST

7.62-mm

Stinger (Simulator)
ATWESS/STLS

Quantity
Rounds
125
50
7
7

2.62-mm)
BT IXA,

TASKS

CONDITIONS
TARGET/SITUATION

AMMO

STANDARDS

1. Engage multiple
BSFV targets
(offensive air
defense) (moving).

Pop-up helicopter .5
to 1.5 km. Moving
helicopter .5 to

1.5 km. Primary sight,
Bradley gunner's
position.

50 rds TPDS-T

Hit each helicopter
with a minimum of

5 rounds each, use
the threat-base
matrixes in

2. Engage BSFV
coax target and a
Stinger target
(offensive air
defense)
(stationary).

One RPG-16 team
400 to 600 meters.
Primary site, Bradley
gunner's position.
Incoming UAV 2 to

4 km. Stinger gunner
has a misfire; team
chief completes
engagement.

50 rds 7.62-mm
1 THT

Hit one target and
suppress using the Z
pattern (RPG-16). Use
the threat-base
matrixes in
Team uses correct
Stinger engagement
techniques.

3. Engage a single
Stinger target
(offensive air
defense)
(stationary).

Stinger team deploys
from BSFV. Moving
helicopter 1 to 2 km.
Stinger gunner's
engagement.

1 THT

Stinger team uses
correct Stinger
engagement
techniques.

4. Engage a single
Stinger target
(offensive air
defense)
(stationary).

Stinger team deploys
from BSFV. incoming
high-performance
aircraft, 2 to 4 km.
Stinger gunner's
engagement.

1 THT

Stinger team uses
correct Stinger
engagement
techniques.

Table 14-1.

Bradley Table IXA, BSFV Squad Aerial Practice.
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TASKS

CONDITIONS
TARGET/SITUATION

AMMO STANDARDS

5. Engage a BSFV
target (offensive
air defense)
{moving).

Crossing UAV .5 to
1.5 km. Primary sight,
Bradley gunner's

pasition
position,

25 rds TPDS-T | Hit UAV with a
minimum of 5§
rounds. Use

threat-base matrixes

in Chapter 9]

6. Engage a BSFV
target (defensive

Moving from a defilade
to hull-defilade

25 rds TPDS-T | Hit helicopter with a
minimum of §

air defense) position, BSFV rounds. Use
(stationary). engages pop-up threat-base matrixes

helicopter .S to 1.5 in

km. Primary sight,

Bradley gunner's

position.
7. Engage a Stinger team deploys. |1 THT Stinger team uses
Stinger target Pop-up helicopter 1 to correct Stinger
(defensive air 3 km. Stinger gunner's engagement
defense) engagement. techniques.
(stationary).
8. Engage a Stinger team deploys |1 THT Stinger team uses
Stinger target moving helicopter 2 to correct Stinger
(defensive air 3 km. Stinger gunnei's engagement
defense) engagement, techniques.
(stationary).

9. Engage a BSFV
target (defensive

Moving from a defilade
to huii-defiiade

25 rds TPDS-T | Hit UAV with a
minimum of 5

air defense) position, BSFV rounds. Use
(stationary). engages incoming UAV threat-base matrixes
.5 to 1.5 km. Primary in
sight Bradley gunner's
position.
10. Engage Stinger team deploys |2 THTs Stinger team uses
muitipie Stinger incoming UAV 1 to correct Stinger
targets (defensive | 3 km. Crossing UAV 2 engagement

air defense)

to 4 km. Stinger

techniques

(stationary). gunner and team chief
engagements.
Table 14-1. Bradley Table IXA, BSFV

14-8
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Section 111

BRADLEY TABLE XA, BSFV SOUAD
AERIAL QUALIFICATIO

Bradley Table XA, BSFV Squad Aeria Qualification, isaive-fire aeria
%unnew event. Thistable mg_ he conducted using a combination of live
5-mm and 7.62-mm with |n?er simulation devices. BT XA isthe
“run” phase of BSFV squad collective training. The table should be

executed as situational training exercises (STX) of short duration.

BT XA isamarksmanship, single-squad event. This table evaluates
the squad'’s ability to detect, identify, acquire, and engage targets
during various firing conditions. Thisis not a tactical event. However,
normal combat-oriented procedures, such as reporting should be
used. Commanders may superimpose atactical scenario in the
gunnery event. Further, acommander may conduct section gunnery
with acommand and control element. The primary focus remains
aerial marksmanship.

14-11. PREREQUISITES _
All BSFV crewmen must have qualified on the BGST (in the position he is
ociw inI' within the previous three months (Appendix A) and have qualified
on[BT IXAl Reserve Component BSFV crewmen must have qualified on the
BGST within the previgus four months. All BSFV crews must have qualified
on crew qudification (Chapter 12, BT VI1I) within the previous six months,
Also, the Stinger members (14Rs) must be MTSIMTS quaified.

14-12. AMMUNITION REQUIREMENTS

Amminition allocations per aerial target 25 rounds of 25-mm, and one
Stinger round per rotary-wing aircraft, fixed-wing aircraft, or UAV, as applicable.
TPDS T islisted, but any 25-mm ammunition may be used. 50 rounds

.62-mm
are used to engage the ground target. Ammunition reguirements for| Bradley,
Tanle XA, BSFV Squad Aerial Qualification, are as follows:

Ammunition Quantity

T]ylge Rounds
25-mm TPDS-T 125
7.62-mm 50
Stinger (Simulator) 8
ATWE 8

14-9
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CONDITIONS
TASKS TARGET/SITUATION AMMO STANDARDS
1. Engage a Stinger team deploys | 1 THT Stinger team uses
Stinger target from BSFV. incoming correct Stinger
(offensive air UAV 2 to 4 km. engagement
defense) Stinger gunner's techniques.
(stationary). engagement.
2. Engage a BSFV | Moving pop-up 25 rds TPDS-T 1 Hit helicopter with a
aerial target helicopter .5 to minimum of 5
(offensive air 1.5 km. Primary sight, rounds. Use
defense) (moving). | Bradley gunner's threat-base matrixes
position. in
3. Engage a Stinger team deploys | 1 THT Stinger team uses
Stinger target from BSFV. Crossing correct Stinger
(offensive air high-performance engagement
defense) aircraft 2 to 5 km. techniques.
(stationary). Stinger gunner's
engagement.
4. Engage multiple| Incoming or crossing 25 rds TPDS-T | Hit UAV with a
BSFV targets UAV .5 to 1.5 km. 50 rds 7.62-mmn{ minimum of 5
(offensive air Coax engages RPG-16 rounds. Hit one
defense) (moving). | team 400 to target and suppress
900 meters. Primary using the Z pattern
sight, Bradley gunner's (RPG-16). Use
position. threat-base matrixes
in
5. Engage BSFV | Incoming moving 25 rds TPDS-T | Hit helicopter with a
aerial target and a | helicopter .5to 1.5 1 THT minimum of 5
Stinger target km. Primary sight, rounds. Use
(offensive air Bradiey gunner's threat-base matrixes
defense) position. Stinger team in [Chapter 8] Stinger
(stationary). deploys from BSFV, team uses correct
moving helicopter 2 to Stinger engagement
§ km, Stinger gunnei's techniques.
engagement.
6. Engage a single| Stinger team deploys. | 1 THT Stinger team uses
Stinger target Incoming helicopter 2 correct engagement
(defensive air to 4 km. Stinger techniques.
defense) gunner has a misfire;
(stationary). team chief completes
the engagement.
Table 14-2, Ba’adle-,' Table XA, BSFV
Squad Aerial Qualification.
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CONDITIONS
TASKS TARGET/SITUATION AMMO STANDARDS

7. Engage BSFV | Moving from defilade |25 rds TPDS-T | Hit UAV with a
aerial target to hull-defilade minimum of §
(defensive air position, BSFV rounds. Use
defense) engages incoming UAV threat-base matrixes
(stationary). .5 10 1.5 km. Primary in

sight, Bradley gunner's

position.
8. Engage Stinger | Stinger team deploys‘ 1 THT Stinger team uses
target (defensive | Incoming high- coirect Stinger
air defense) performance UAV 2 to engagement
(stationary). 4 km. Stinger gunner's techniques.

engagement.
9. Engage multiple | Stinger team deploys. |2 THTs Stinger team uses
Stinger targets Crossing UAV 2 to correct Stinger
(defensive air 4 km; Stinger gunner's engagement
defense) engagement. Crossing techniques.
(stationary). UAV 3 to 5 km; team

chief's engagement.
10. Engage a BSFV engages pop-up |25 rds TPDS-T | Hit helicopter with a
BSFV aerial target | helicopter .5 to 1 THT minimum 5 rounds.
and a Stinger 1.5 km. Primary sight, Use threat-base
target (defensive | Bradley gunner's matrixes in
air defense) position. Stinger team [E] Stinger team uses
(stationary). deploys; incoming correct Stinger

high-performance engagement

aircraft, 3 to 5 km. techniques.

Stinger gunner’s

engagement.

Table 14-2. Bradley Table XA, BSFV

Squad Aerial Quallﬁcati n {continued).
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CHAPTER 15

BRADLEY INFANTRY PLATOON
GUNNERY TABLES

In previous chapters, individual, tactical and gunnery skills
training and evaluation for crew, squad, section, and
platoon were discussed.  This training develops the
necessary skills needed for platoon gunnery — Platoon
gunnery trains and evaluates vehicle and dismounted
Infantry integration and fire control and distribution.

Platoons perform tactical collective tasks with integrated
live-fire using all weapons organic to the platoon, during
day, night, and limited visibility conditions. Platoon
gunnery consists of [Bradley Tahle XI, Bradley Platoor]
[Practicd and[Bradley Table AT, Quallleca 101,
Platoon collective tasks are directly Tinked to the seven
platoon operations in the MTP and combat drills in FM 7-7J
and ARTEP 7- 7J-DRILL. Tactical operations are selected
and developed by the unit commander based on his METL
and contingency area of operation. Infantry squad and
vehicle crew gunnery tasks are integrated in support of the
tactical scenario. Overall performance assessments are
determined by using the MTP training and evaluation
outlines (T&EOQs). fion procedures and required
personnel are in|Chapter 9 and the MTP. All platoon
exercises are conducted according to the procedures as
outlined in this chapter and |Chapter 9, Section |1,
Guidelines and procedures in this chapter can be used in
establishing| Bradley Table 11, Bradley Squad/Sectio

Exerciss; and|[Bradley Table [V, Bradley Platoon Praiciency|
Course, for device-hased gunnery exercises.

15-1. EXERCISE DEVELOPMENT

The MTP and the platoon gunnery exercises in this chapter establish an Army
standard for training and evaluation, while allowing unit commands to tailor
tactical and ﬁunnery tasks based on their particular missions and training
emphasis. This chapter identifies the required gunnery target presentations
to support platoon collective tasks. Units determine specific threat targets
types and engagement distances or range bands. Platoon %unnery evaluation
procedures and standards are in|Chapter 9 and MTP. The following
guidelines apply to both platoon practice and qualification.
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a. General Requirements.

(1) Bradley platoon practice is a building block for Bradley platoon
qualfication. Both exercises are fully resourced with ammunition; however,
other traini n%lresource constraints may ﬁ)rohi bit firing platoon practice as
prescribed. Platoon qualification should not be the first time a platoon
collectively conducts a live-fire. Platoon qualification will be conducted |
accordance with the guidelines and standards in this chapter and] Chapter 9,

(2) The battalion commander and his S3 determine which MTP mission(s)
will be conducted based on the unit's METL and specific command guidance.

(3) The S3 identifies the collective tasks to be performed and evaluated
based on the operational missions in accordance with the MTP.

E4§ The S3 identifies which collective tasks will be conducted live fire.
Platoon gunnery will be conducted in two phases-one during the

5
day and one a night.

56) The S3 and battalion master gunner develop scenarios that require
the platoon to conduct tactical missions and their respective collective tasks.
Live-fire gunnery presentations are incorporated into the identified collective
tasks. The number and type of targets identified in this chg]pter arethe
minimum live-fire requirements and must be accomplished during
qualification. However, units may add additional targets based on availability
of resources. _ _

(7) The S3, S2, and battalion master gunner select vehicle and troop
arra%s that represent threat forces of contingency areas or required training
emphasis.  They also identifiy specific threat target types, engagement
distances or range bands, and specity most dangerous verses least dangerous
targets based on threat analysisand or training emphasis. The result isathreat
template for platoon gunnery exercises. .

(8) Different target types are combined to create target presentations. A
target J)resentation should be designed to force fire control and distribution.

(9) The S3 develops an operation order that supports the execution of
the missions.

(10) The battalion master gunner prepares evaluation packets for each
platoon containi Q(? T&EOs from the MTP and gunnery summery sheets. The
packet is arranged in collective task sequence.

(11) The battalion master gunner coordinates all necessary resources and
personnel to squort the gunnery exercises (see{Chapter 9).

212; The platoon uses all organic equipment and weapon systems.

13) TOW, Javelin, and Dragon firing may be replicated with MILES or
PGS using LTIDs. AT4 firing may be replicated with MILES or 9-mm
subcaliber device.
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b. Live-Fire Requirements.

(1) The live-fire collective tasks are conducted on a range complex that
provides the best available target and maneuver area.

(2) Platoon practice and platoon qualification maybe conducted on the
same ranqe. However, target presentation will not be in the same sequence.

. S3) All targetsin atarget presentation must be presented simultaneoudly.
Simultaneous target exPoere occurs when al targets are presented & the same
time. This regw res the firing element to use proper fire control and distribution.

(4) All 31A1 IRETS targets are individually addressed by the computer
for scoring. IRETS will not be linked together to create multiple kills.

25) No more than two targets are presented at one time per firing vehicle.
iy 6) Na?:i more than two dismount squads are presented at one time per
iring squad.

E27) A minimum of two NBC engagements are conducted by the dismount
element and two NBC engagements by the vehicle elements. Combined
dismount and vehicle engagements are credited for this requirement. One
NBC engagement must be conducted during the day phase, and one NBC
en?\la%ement during the night phase. Commanders may increase the number
of NBC tasks. The entire platoon isin MOPP4 for all NBC tasks. _

%8) The use of indirect-fire support isincorporated in the scenario
whether simulated or live-fire. If mortars are used for illumination, this can
credit the use of fire support. Indirect fires may not be used to engage any of
the required targets. Indirect-fire targets are additional tara?et presentations
thatharlt\e/| (%elgermi ned based on threat template. Thistask is evaluated according
fo the :

¢. Scenario Enhancement.

(1) Pyrotechnics and simulators (weapons effect) should be used for
effect and to cue the platoon to certain events. _

EZ‘ CSand CSS should be included in the scenario. N

3) Vehiclesand soldiers should be equipped with specific MILES
components that do not interfere with live-fire. This allows the evaluators
imposing FenaJtlesto rapidly enforce vehicle and personnel pendlties.

(4) All individual soldiers should receive MILES casualty cards. These
cards will replicate casualty status during live-fire tasks when penalties are
imposed. Only vehicle commanders and drivers should receive return-to-duty
cards for safe movement of vehicles, . .

553 Friendly targets should be incorporated into the scenario.
6) Unit SOPs are given to the evaluators for implementation into
the evaluation.

(7) Thefiring J)Iaioon' scompany commander should follow the platoon
for command and control purposes. The use of simulated radio traffic
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enhances the effects of the tactical scenario. Company commanders receive
al platoon reports and issue instructions and FRAGOs based on the
estahlished scenario.

(8) Target presentations occur based on the platoon tactical employment.
The platoon should react rather than anticipate target presentations.

d. Targetry and Ammunition.

1) Targetry. All targets are constructed in accordance with TC 25-8,
for 25-mm, coax area.and point targetry.)
a farget engagements. (Seq Chapter 12 )
b) Dismount weapons.
« ATGM and bunker target engagements.

+ VVehicle targets are depicted in the same manner as described for
BFVs. RPG or ATGM teams are no more than three E-type
silhouettes placed linear, in depth, or in awedge formation, no more
than 5 meters apart or 10 metersin depth.

« Dismount squad and trench line target engagements:

Targetsin realistic arrays are no more than seven and no |ess than four E-type
silhouettes placed on a linear or in a wedge formation; targets are not more
than 5-meters apart and not extend beyond 30 meters in width or 20 meters
in depth. (Example: 14 IRETS equal 2 separate dismount squad targets.)

e&):) Minimum required targets.

AP-Point — 24
HE-Area — 2
HE - Point — 18
Coax - Area— 6
Coax - Point — 4
Dismount — —112
TOW — 1

Note: Three HE point targets can be substituted for an HE area target if

range facilities do not support an HE area target. The rule of no more

than two targets per firing vehicle per engagement still applies.

(2) Ammunition.  Ammunition is allocated according to

DA Pam 350-38. Platoon practice and qualification are fully resourced for
BFVs. Dismounted weapons are resourced using squad and platoon LFX
alocations. If resources are available and extra targets are added, platoons
will only receive additional ammunition based on allocated rounds per
additional target type. Platoons will receive and internally distribute
ammunition for the entire exercise (day and night phases). (
for ammunition allocation per BFV targets—25-mm, TOW, and coax.
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ALLOCATED AMMUNITION

AP —192rds

HE — 194 rds

7.62 —800rds

Dismount — Based on STRAC

TOW — 1 missile (or PGSMILES)

e. BFV's Target Exposure time. Each target will have a different target
exposure time. To determine this exposure time, the master gunner needs to
know the type of engagement, target type, target conditions, and target
distance. Threat-based target exposure time is determined using procedures

in crew gunner Chapter 12.
f. Dismount’s Target Exposure Time. Dismount troop targets are
exposed four times, for 5 seconds each with 10 seconds between intervals.

. Allowable Variations.

1) Battalion commanders may add friendly targets to platoon qualification.

2) Smoke and other obscurants may be added to enhance the
scenario’s effects.

15-2. PREREQUISITES
Thefollowing prerequisites must be accomplished before conducting any
live-fire Fl atoon gunnery exercise.

a. All BFV crewmen (including the platoon leader’s backup crewman)
must have quaified on the BGST within the previous three months for AC
units and four months for RC units.

b. All crews that will live-fire must have qualified on crew qualification
within the previous six months. Platoons must maintain platoon integrity;
crews from other platoons may not negotiate platoon live-fire gunnery
exercises as part of another platoon. _

C. All squad members must have qualified on their individual weapons
(M16, M203, M249) within the previous six months.

d. All squads must have completed a squad live-fire exercise to ARTEP
standards within the previous six months., N

e. Platoons must have completed BPPC (BT [V within 6 months of
platoon live-fire exercises.

15-3. BRADLEY TABLE XI, BRADLEY PLATOON PRACTICE

This table prepares the platoon for qualification. Thisisthe first time that
BFV and dismounted infantry conduct live-fire a platoon level. The objective
isto practice BFV and infantry squad integration and coordination to form a
platoon collective effort.
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a. The platoon should practice fire control and distribution techniques
they will use during qualification.

b. Exercise development, standards, evaluation ammunition, and target
considerations are the same for platoon (1ual ification.

c. Thistable is resourced for full-caliber ammunition, but can be
modified for vehicle subcaliber, 7.62-mm coax. Training devices, such as
MILES or PGS, may be used if ammunition or range constraints prohibit
live-fire execution.

15-4. BRADLEY TABLE XII, BRADLEY
PLATOON QUALIFICATION
Platoon qualification is the evaluation of the platoon’s ability to execute
collective tasksin atactical live-fire environment. Collective task evaluations
measure the platoon’s combat proficiency. Mounted and dismounted infantry
are integrated and evaluated on their ahility to fight as a cohesive BFV platoon.
Thisisthe focus of Bradley gunnery.
a Sc};]e?grio development guidelines must be adhered to as outlined in
aragr -1,
. rr]nin5unition and target guidelines must be adhered to as outlined in
aragr -1.
¢. Standards, scoring, and evaluation procedures must be adhered to as
outlined in|Chapter 9. -
d. All prerequisites must be adhered to as outlined |n.
e. Bradley platoon qualification must be conducted Tive-fire using
full-caliber ammunition,
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APPENDIX A

BRADLEY GUNNERY SKILLS
TEST ADMINISTRATION
GUIDE AND
PERFORMANCE CHECKLISTS

The Bradley gunnery skills test (BGST) evaluates the crew
member's ahility to perform gunnery-related skills. It does
not rerl)lace tasks in the 11M, 19D, or 14R soldier’s
manuals.

Section |

BRADLEY GUNNERY SKILLS TEST

The BGST provides the unit with an evaluation tool that determines
readiness to train and evaluate crew tasks and to conduct live-free
gunnery to meet the prescribed training levels.

A-1. ADMINISTRATION _ N

As a minimum the Bradley gunnery skills test must be administered—
* Two times yearly.
« When crew members have changed positions.

» Before gunnery qualification, unless qualified within the past three
months (four months for RC) in current vehicle positions.

a. The BCs and gunners of M2/M3, M2A2/M2A20DS, and
M3A2/M3A20DS crews must achieve a GO on all tasks to receive an overal GO.

b. Additionally, al other members of an M3/M3A2/M3A20DS scout
crew and the infantrg squad |eaders and the fire team leaders of an
M2/M2A2/M2A20DS platoon should take the test. This assistsin cross
training of additional crew members. N

C. The BGST is administered using tasks conditions and standards, as
well as administrative guidelines and performance checklists in[Section [l

d. The BGST should also be used as a diagnostic tool to determine the
level and effectiveness of crosstraining throughout the infantry squad.

e. Battalion commanders may add tasks to the BGST for amore
comprehensive evaluation but a no time will any tasks be deleted from the
BGST. Once basic proficiency has been attained, commanders should include
NBC conditionsin BGST training.
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A-2.EVALUATION
The BGST is evaluated in accordance with the following procedures.

a. Evaluators. BGST may be evaluated by either internal or external
evaluators, however, external evaluation is recommended. All evaluators must
have been BGST qualified within one year of testing. Evaluators must have
achieved a GO on the task they are to evaluate within 30 days of testing.

b. Evaluation Criteria. The crew member must complete all actions
outlined in the performance checklist and within a specified time limit to
achieve a GO for the task.

(1) To achieve an overall GO on the BGST, the crew member must
receive aGO on al tasks.

(22) At the conclusion of each task, any crew member failing to meet the
prescribed standards will be critiqued to include an explanation of mistakes and
what to do to correct them. Retesting will be in accordance with the local SOP.

c. Scoring. The unit's performance score sheet must include the
following:
* Date

* Soldier’s name
¢ Grade
¢ Unit
« Duty position
* Evduator's name
* Overdl score: GO/NO-Go
* Remarks
Personnel receive either a GO or a NO-GO on each task. NO-GOs are

scored for—
« Failing to complete the task.

* Incorrectly performing tasks steps.
« Failing to meet time standards.
d. Prerequisites.  Preliminary gunnery training should be conducted
before administering the Bradley gunnery skills test.

e. Performance Checklists. The performance checklists for al stations
must be cross-referenced with the latest TMs. In al instances, the TM
Procedur& take precedence for scoring criteria. Additionally, an attempt to
urther cross-reference with the applicable soldier’s manuals should be made
to ensure standardization in training and testing.
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Section 11

ADMINISTRATIVE GUIDE AND
PERFORMANCE CHECKLISTS
This section provides the test administration guide and recommended
performance checklist format for each station. A sample BGST
evaluation work sheet isin Figure A-1.

GO| NO-GO| RETES

STATION 1, Clear, remove, disassembile, assemble, and
install an M242 25-mm gun
STATION 2, Load an M242 25-mm gun feeder
STATION 3, Apply immediate action on an
M242 25-mm gun
STATION 4, Unload and clear an M242 25-mm
gun feeder
iON 5, instaii an M240C coax machine gun
ON 6, Load, fire, and apply immediate action on
an M240C coax machine gun
STATION 7, Clear an M240C coax machine gun and
unload 7.62-mm ammunition
STATION 8, Remove an M240C coax machine gun
STATION 9, Disassembils {field strip) and assemble an
M240C coax machine gun
STATION 10, Borssight turret weapons systems

STATINM 11 nsd and iinlaad tha 2B mm HE raadu havy
SiAtIWIE (1, LUQU Qi uinniival uic 4JSiinii ric 1galdy UUA

STATION 12, Load and unload the 25-mm AP ready box
STATION 13, Prepare a Bradley Range Card

pare a bradise ge L4

STATION 14, Identify Combat Vehicles

Figure A-1. Sample BGST evaluation work sheet.

A-3. STATION 1, CLEAR REMOVE, DISASSEMBLE,
ASSEMBLE, AND INSTALL AN M242 25-MM GUN
a Tasks. Clear, remove, disassemble, assemble, and
install an M242 25-mm gun.

b. Conditions. Given a Bradley with an installed 25-mm gun.
c. Standards. The crew member will—
« Within 10 minutes, clear, remove, and disassemble
the 25-mm gun.

« Within 10 minutes, assemble and install the
25-mm gun so that it functions properly.
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d. Evaluation Procedures.
(1) Adminigtrative process. At the station, the evaluator logs crew

member's information on aroster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion performance checklist for this task. The
evaluator informs the crew member of his performance on this
task and directs him either to the next station or to further
training. Only one crew member at a time can be tested.

(2) Adminigtrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checklist, he receives a NO-GO. When a crew member
receives a NO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.

e. Personnel, Equipment and Material Required.

[
[ ]
[ ]
P

f

Qualified 1IM, 19D, or 14R sergeant or above.

Operational M2/M2A2/M2A20DS or M3/M3A2/M3A20DS
with basic issue items.

TM 9-2350 -252-10-2 or TM 9-2350-284-10-2.

FM 23-1.

Stopwatch.

Clipboard with pen.

One helper, qualified 11M, 19D, or 14R sergeant or below.
etest Preparation.

r
(1) Place trim vane in work-stand position (M2/M3 only).
(

2) Remove 25-mm gun and ensure al parts are present.

(3) Replace dl unserviceable or missing parts.
(4) Install M242 25-mm automatic gun.

0. Pretest Conditions for Each Examinee.

Place gun elevation to zero elevation.
Ensure master and turret power switches are off.

(1)

(2 a

(3) Ensure turret is in manua mode.
(4)

Ensure gun guard and gas bag are removed.
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(5) If weagon isnot properly installed after each test, the weapon
must be removed checked and properly installed before another
examinee can be tested.

h. Test Planning Time.
Administrative; 5 minutes
Test 20 minutes
Totd: 25 minutes

i. Instruction to Examinee.
“LET ME HAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO REMOVE
AND INSTALL THE M-TWO-FORTY-TWO,
TWENTY-FIVE-MILLIMETER GUN. BEFORE THE HELPER
WILL ASSIST YOU IN REMOVING THE GUN BARREL, YOU
MUST UNLOCK AND BEGIN THE REMOVAL OF THE
BARREL. DURING REASSEMBLY THE HELPER WILL
ASSIST YOU BY LIFTING THE GUN BARREL, BUT YOU
ARE RESPONSIBLE FOR GUIDING AND LOCKING THE
BARREL IN PLACE. YOU WILL HAVE TEN MINUTES TO
REMOVE AND DISASSEMBLE THE
TWENTY-FIVE-MILLIMETER GUN, AND TEN MINUTES TO
ASSEMBLE AND INSTALL THE
TWENTY-FIVE-MILLIMETER GUN. DO YOU
UNDERSTAND THESE INSTRUCTIONS?’

Pause for 5 seconds, then say *YOU WILL HAVE TEN MINUTES
TO COMPLETE EACH TEST." Pause, then say “BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examinee has not completed each task after the appropriate time,
announce loud enough for the examinee to hear, “STOP.”

Note: If it appearsthat the examinee is going to damage the equipment
or injure himself, announce “STOP.”

PERFORMANCE CHECKLIST, STATION 1

TASKS:  Clear, remove, disassemble, assemble, and install
an M242 25-mm gun

PERFORMANCE MEASURES:

1. Cleared removed and disassembled the 25-mm gun.

a. Removed feeder.
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Note:

A-6

Steps 1 through 10 must be completed in sequence.

(1) Checked to ensure bolt and bolt position indicator
werein SEAR.

Ensured manual safety handle was in SAFE.
Raised feeder handle.

Removed power cable.

Lowered feeder handle.

Removed link chutes.

Removed feed chutes.

Pulled out straight drive shaft handle.
Raised feeder handle.

Removed feeder.

Removed feeder from turret to crew area
Removed any ammunition from the gun rotor.
Verified the timing of the feeder.

Placed feeder on a clean flat surface with feeder
handle lowered.

mNEhESLeooSdoaswed

RS RO K=

—_—~ e~~~
Nl <l =)

—_——
— =
N=rNCa)

cleared of &l spent casings or live ammunition.
b. Removed barrel.
(1) Unlocked gun barrel.
(2) Removed gun barrel.
¢. Removed holt and track.
(1) Pulled out the straight drive shaft handle.
(2) Cycled bolt out of SEAR position.
(3) Removed track and bolt assembly.
(4) Inserted the straight drive shaft handle.
. Removed recelver.
(1) Unlocked 25-mm gun receiver.
(2) Removed receiver from turret to crew area.
e. Disassembled bolt and track assembly.
(1) Removed bolt carrier from track assembly.
(2) Unlocked bolt from forward locking position
(3) Removed firing pin Sleeve keeper.

d

Pushed in the straight drive shaft handle on receiver.
Ensured breach, gjection port and bolt surface were
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(4) Removed firing pin sleeve and firing pin from bolt
and separated the pin and sleeve.

(5) Removed cam pin.
(6) Removed bolt from bolt carrier.
f. Completed performance measures within 10 minutes.

2. Assembled and ingtalled the 25-mm gun.

a Assembled track and bolt assembly.

(1) Slid bolt into bolt carrier.

(2) Inserted cam pill.
(3) Inserted firing pin and seeve into bolt.
(4) Inserted firing pin sleeve keeper.
(5) Locked bolt in forward position.
(6) Placed bolt and carrier on track assembly.
b. Installed bolt and track assembly.
(1) Pulled out the straight drive shaft handle.
(2) Inserted bolt and track assembly into receiver.
(3) Locked track latch handle.
(4) Moved bolt to SEAR position.

(5) Pushed in the straight drive shaft handle.
C. Installed receiver.
(1) Pulled antirotation |atch handle out.
(2) Installed receiver into trunnion.

(3) Locked receiver in place.
d. Installed barrel.

(1) Installed barrel into barrel support.

(2) Locked into place.
nstalled feeder.

1) Verified feeder timing.

) Pulled out drive shaft handle.
) Ensured 25-mm gun bolt wasin SEAR position.
Raised feeder handle.
Positioned finder on receiver.

(
(
9
(6) Lowered feeder handle.
)
)

el
(
2
3
4
5
6
(7) Inserted and locked drive shaft.
(8) Installed feed chutes.
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9) Installed link gect chutes.
0) Raised feeder handle.

1) Installed power cable.

2) Lowered feeder handle.
m

f. Completed performance measures within 10 minutes.

(
(1
(1
(1

A-4. STATION 2, LOAD AN M242 25-MM GUN FEEDER

a Task. Load a 25-mm gun feeder.
b. Conditions. Given a Bradley with 25-mm ammunition loaded in
the AP and HE ready boxes.

c. Standards. Within 5 minutes, the crew member will load the
25-mm gun so that it isready tofire.

d. Evaluation Procedures.

(1) Administrative process. At the station, the evaluator logs crew
member's information on aroster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training.
Only one crew member at atime can be tested.

(2) Administrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated
on the checklist, he recelves a NO-GO. When a crew
member receives a NO-GO, he must be critiqued, to include
an explanation of his mistakes and what he must do to
correct them. The crew member will be retested in
accordance with the local SOP.

e. Personnel, Equipment and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.

o Operational M2/M2A2/M2A20DS or M3/IM3A2/M3A20DS
with basic issue items.

e TM 9-2350-252-10-2 or TM 9-2350-284-10-2.
o FM 23-1.
o Stopwatch.
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* Clipboard with pen.

* One helper, qualified 1IM, 19D, or 14R sergeant or below.
* 90 rounds of 25-mm dummy ammunition.
f. Pretest Preparation.
Ensure all power is off.

(1)
(2) Inspect and load 45 rounds of dummy ammunition in
both AP and HE ready boxes.

(3) Clear the 25-mm gun

(4) Inspect for presence and damage of HE and AP feed chutes.
5) Settravel lock.

6) Ensure ammunition isin the AP/HE forwarder.

7) Ensure bolt and bolt position indicator are in SEAR.

retest Conditions for Each Examinee.

(1) Ensure al turret power is off.

(2) Ensuretravel lock is set.

(3) Ensure 14-mm loading wrench isin stowage position.

(4) Ensure bolt and holt position indicator are in SEAR.

h. Test Planning Time.

(
(
(

0.

Administration: 5 minutes
Tedt: 5 minutes
Totd: 10 minutes

I. Instructionsto Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO LOAD THE
TWENTY-FIVE-MILLIMETER GUN FEEDER. DO YOU
UNDERSTAND THESE INSTRUCTIONS?

Pause for 5 seconds, then say “YOU WILL HAVE FIVE
MBIEIgIT’\IIES TO COMPLETE THIS TEST.” Pause, then say

Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after 5 minutes, announce loud
enough for the examinee to hear, “STOP.”

Note If it appearsthat the examinee is going to damage the equipment
or injure himself, announce “STOP."
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PERFORMANCE CHECKLIST, STATION 2

TASK: Load a 25-mm gun feeder.
PERFORMANCE MEASURES:
1. Loaded the 25-mm gun feeder.

a. Ensured that the bolt and bolt position indicator were
in the SEAR position.

b. Ensured manual safe handle was in safe position.
c. Pulled out feed select solenoid to HE position.
d. Forwarded HE ammunition to 25-mm gun feeder.
e. Loaded the 25-mm gun feeder with two rounds of
HE ammunition.

f. Released tension off HE ammunition.

. Pushed feed select solenoid to AP position.
ﬂ. Forwarded AP ammunition to 25-mm gun feeder.
i Loaded 25-mm gun feeder with one round of AP ammunition.
j. Released tension off AP ammunition.

2. Completed performance measures within 5 minutes.

A-5.STATION 3, APPLY IMMEDIATE
ACTION ON AN M242 25-MM GUN
a Taks.  Apply immediate action on a 25-mm gun.

b. Conditions. Given a Bradley with 25-mm ammunition
loaded, basic issue items, and a 25-mm gun
that failsto fire.

c. Standards. Within 1 minute, the crew member will appI?(
immediate action so that the 25-mm gun will fire.

d. Evaluation Procedures.

(1) Administrative process. At the station, the evaluator logs crew
member’s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this guide. The evaluaior must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training.
Only one crew member at a time can be tested.
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(2) Administrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated
on the checklist he receives a NO-GO. When a crew
member receives aNO-GO he must be critiqued to include
an explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOI..

e. Personnel, Equipment and Material Required.
« Qualified 1IM, 19D, or 14R sergeant or above.
» Operational M2/M2A2/M2A20DS or M3M3A2/M3A20DS
with basic issue items.
« TM 9-2350 -252-10-2 or TM 9-2350-284-10-2.
«FM 23-1.
* Stopwatch.
* Clipboard with pen.
* One helper, qualified 1IM, 19D, or 14R sergeant or below.
* 90 rounds of 25-mm dummy ammunition.

f. Pretest Preparation.
(1) Master power on.
(2) Turret power and turret drive on
(3) Ensure turret tools are present and stowed properly.
(4) Ensure 25-mm feeder is loaded.

Note:  Turret power and turret drive will not be turned on until the
examinee has entered the turret.
g. Pretest Conditions for Each Examinee.
(1) Ensure all power is on (see[notd above).
(2) Ensure bolt and bolt position indicator are in SEAR position.

h. Test Planning Time.
Adminigtrative: 5 minutes
Test: 1 minute
Totd: 6 minutes
I. Instructions to Examinee.
“LET MEHAVE YOUR ATTENTION. AT THIS
STATION, YOU WILL BE TESTED ON YOUR
ABILITY TO PERFORM MISFIRE PROCEDURES
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ON THE TWENTY-FIVE-MILLIMETER GUN. DO

YOU UNDERSTAND THESE INSTRUCTIONS?

Pause for 5 seconds, then say “YOU WILL HAVE

ONE MINUTE TO COMPLETE THIS TEST.” Pause,

then say “TIME BEGINS WHEN YOU SQUEEZE THE
TRIGGER.”

Begin timing when the examinee squeezes the trigger. If the
examinee has not completed the task after 1 minute, announce
loud enough for the examinee to hear, “STOP.”

Note If it appearsthat the examinee is going to damage the equipment

or injure himself, announce “STOP.”
PERFORMANCE CHECKLIST, STATION 3

TASK: Perform misfire procedures on a 25-mm gun
PERFORMANCE MEASURES:

L

Performed misfire procedures on the 25-mm gun

a. Ensured ARM-SAFE-RESET switch wasin ARM position.
b. Announced 25-MM MISFIRE to the crew.

¢. Released trigger switches and waited 5 seconds.

d. Pressed SS of ammunition selected.

e. Pressed midfire button.

f. Squeezed trigger switches.

0. Ensured sear indicator light was on.

2. Completed performance measures within 1 minute.

A-12

-6. STATION 4, UNLOAD AND CLEAR AN

M242 25-MM GUN FEEDER

a Tasks. Unload and clear a 25-mm gun feeder.

b. Conditions. Given a Bradley with basic issue items, 25-mm gun
installed, |oaded with dummy ammunition (M794).

¢. Standards. Within 10 minutes, the crew member will unload
and clear the 25-mm gun feeder.

d. Evaluation Procedures.

(1) Administrative process. At the station, the evaluator logs crew
member’ s information on aroster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task.
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The evauator informs the crew member of his performance on
this task and directs him either to the next station or to

further training. Only one crew member a atime can

be tested.

(2) Administrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated
on the checkligt, he receives a NO-GO. When a crew
member receives a NO-GO he must be critiqued, to include
an explanation of his mistakes what he must do to correct
them. The crew member will be retested in accordance with
thelocal SOP.
e. Personnel, Equipment and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.
o Operational M2/M2A2/M2A20DS or M3/M3A2IM3A20DS
with basic issue items.
o TM 9-2350-252-10-2 or TM 9-2350-284-10-2.
e FM 23-1.
o Stopwatch.
o Clipboard with pen.
o One helper, qualified 1IM, 19D, or 14R sergeant or below.
o 90 rounds of 25-mm dummy ammunition.

f. Pretest Preparation.
(1) Ensure turret power is on.

(2) Ensure both ready boxes are loaded with 45 rounds of
dummy ammunition

(3) Ensure the feeder is |oaded with one round of AP and two
rounds of HE.

(4) Set turret travel lock.
(5) Set ARM-SAFE-RESET switchto ARM and
select ammunition.

g. Pretest Conditions for Each Examinee.

(1) Ensure master power ison.

(2) Ensure turret tools are in proper stowage position.
(3) Ensure feeder isloaded with ammunition.
(

4) Ensure ARM-SAFE-RESET switch is set to ARM and
ammunition is selected.
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h. Test Planning Time.
Adminisgmtive, 5 minutes
Test: 10 minutes
Total: 15 minutes

i. Instructionsto Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO UNLOAD
AND CLEAR THE TWENTY-HVE-MILLIMETER GUN
FEEDER. DO YOU UNDERSTAND THESE INSTRUCTIONS?'

Pause for 5 seconds, then say *YOU WILL HAVE TEN MINUTES
10 COMPLETE THIS TEST.” Pause then say “BEGIN.”

Begin timing when the command “BEGIN" is given. If the
examinee has not completed the task after 10 minutes announce
loud enough for the examinee to hear, “STOP."

Note: If it appears that the examinee is going to damage the equipment
or injure himself, announce “STOP.”

PERFORMANCE CHECKLIST, STATION 4

TASKS: Unload and clear a 25-mm gun feeder.
PERFORMANCE MEASURES:
1. Unloaded the 25-mm gun feeder.
a. Moved ARM-SAFE-RESET switch to RESET, then to SAFE.
b. Turned turret power off.
¢. Moved manual safeto SAFE.
d. Disconnected link gject chutes and removed links.
e. Unloaded HE ammunition.
f. Unloaded AP ammunition.
_ Removed feed chutes.
g. Raised feeder handle
i. Removed power cable.
i. Pulled out straight drive shaft handle.
Removed feeder.
1. Removed any ammunition from the gun rotor.
m. Verified the timing of the feeder.
n. Removed any rounds or expended casings from receiver
and gection port.
2. Completed performance measures within 10 minutes.
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A-7.STATION 5, INSTALL AN M240C COAX
MACHINE GUN
a Tak. Install an M240C coax machine gun.
b. Conditions. Given a Bradley with basic issue items, and
acleared M240C machine gun.
c. Standards. Within 2 minutes, the crew member will ingtall the
M240C machine gun.

d. Evaluation Procedures.

(1) Adminigtrative process. At the station, the evaluator logs crew
member’ s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this guide. The evaluaior must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training.
Only one crew member at atime can be tested.

(2) Administrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checklist, he receives a NO-GO. When a crew member
receives aNO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.

e. Personnel, Equipment and Material Required.
Qualified 1IM, 19D, or 14R sergeant or above.

o Opertional M2/IM2A2/M2A20DS or M3M3A2/IM3A20DS
with basic issue items.

o TM 9-2350-252-10-2 or TM 9-2350-284-10-2.

o FM23-1.

o Operational M240C coax.

o Stopwatch.

o Clipboard with pen.

o One helper, quaified 1IM, 19D, or 14R sergeant or below.

f. Pretest Preparation.

(1) Ensure front and rear mounting brackets are present
and operational.
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(2) Ensure that the M240C coax mounts properly.
(3) Place turret in manual mode.

0. Pretest Conditions for Each Examinee.
(1) Ensure mounting brackets are not damaged.
(2) Ensure M240C coax is not damaged.
(3) Ensure turret power and drive are off.
(4) Ensure coax access doors are closed.
h. Test Planning Time.
Administrative; 5 minutes

Test 2 minutes
Totd: 7 minutes

i. Instructionsto Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO INSTALL
THE M-TWO-FORTY-C COAX MACHINE GUN. DO YOU
UNDERSTAND THESE INSTRUCTIONS?'

Pause for 5 seconds, then say “YOU WILL HAVE TWO
MlEgITI\IIES TO COMPLETE THIS TEST." Pause, then say
" B l11

Begin timing when the command “BEGIN” is given If the
examinee has not completed the task after 2 minutes, announce loud
enough for the examinee to hear, “STOP.”

Note: If it appears that the examime is going to damage the equipment
or injure himself, announce “ STOP.”

PERFORMANCE CHECKLIST, STATION 5

TASK: Install an M240C coaxial machine gun
PERFORMANCE MEASURES:
1. Elevated gun to 200 mils.
2. Installed M240C coax machine gun
a. Opened coax access doors.
b. Mounted the coax.
(1) Old mount (M2/M3):
(a) Placed coax in plenum onto the mount.
(b) Aligned aignment lugs with cradle mount.
(c) Pushed coax all the way in.
(d) Ensured coax was fully seated.
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(2) New mount (M2A2/M2A20DS/M3A2/M3A20DS):

(@) Pulled retaining pins out.

() Placed coax in plenum.

(c) Pushed coax al the way in.

(d) Ensured coax was fully seated.

() Pushedinretaining pinsfully.

(f) Ensured that the retaining pins were locked in position by
pulling on the rear of coax.

¢. (Old mount.) Joined and secured rear mount to coax.
d. (Old mount.) Installed solenoid cable plug on plenum jack.
e. Closed coax access doors.

3. Completed performance measures within 2 minutes.

A-8.STATION 6, LOAD, FIRE, AND APPLY IMMEDIATE
ACTION ON AN M240C COAX MACHINE GUN

a Taks.  Load, fire, and apply immediate action on
an M240C coax machine gun.

b. Conditions. Given a Bradley with basic issue items and
an M240C machine gun installed and 300
rounds of dummy 7.62-mm ammunition |oaded
into the ready box.

c. Standards. Within 6 minutes, the crew members will—
Load the coax machine gun.
Fire the coax machine gun.
Apply immediate action to the coax machine gun.

d. Evaluation Procedures.

(1) Administrative process. At the station the evaluator logs crew
member’s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training
Only one crew member at atime can be tested.

(2) Administrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated
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on the checklist he receives a NO-GO. When a crew
member receives a NO-GO, he must be critiqued, to include
an explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.
e. Personnel, Equipment and Material Required.
o Qualified IIM, 19D, or 14R sergeant or above.

o Operational M2/IM2A2/M2A20DS or M3/M3A2iM3A20DS
with basic issue items.

o TM 9-1005-313-10.

o TM 9-2350-252-10-2 or TM 9-2350-284-10-2.

o« FM 23-1.

o Stopwatch.

o Clipboard with pen.

o One helper, quaified 1IM, 19D, or 14R sergeant or below.
o M240C coax machine gun

o Ammunition-300 rounds dummy 7.62-mm.

f. Pretest Preparation.
(1) Clear the weapon.
(2) Disassemble and assemble the weapon to ensure that
al parts are present and serviceable.
(3) Ensure rounds do not bind in feed chute.
(4) Remove rounds from feed chute.

g. Pretest Conditions for Each Examinee.
(1) Ensure all power is off.
(2) Ensure M240C machine gun bolt is forward.
(3) Ensure manual safe is set to FIRE position.
h. Test Planning Time.
Adminigtrative; 5 minutes
Test: 6 minutes
Totd: 11 minutes
I. Instructions to Examinee.
“LET ME HAVE YOUR ATTENTION. AT THIS STATION,

YOU WILL BE TESTED ON YOUR ABILITY TO LOAD, FIRE,
AND APPLY IMMEDIATE ACTION TO THE
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M-TWO-FORTY-C MACHINE GUN. DO YOU UNDERSTAND
THESE INSTRUCTIONS?'

Pause for 5 seconds, then say “YOU WILL HAVE SIX MINUTES
TO COMPLETE THISTEST.” Pause then say “BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examince has not completed the task after 6 minutes, announce loud
enough for the examinee to hear, “STOP.”

Note: If it appears that the examinee s going to damage the equipment
or injure himself, announce “STOP.”

PERFORMANCE CHECKLIST, STATION 6
TASKS.  Load, fire, and apply immediate action on an
M240C coax machine gun.
PERFORMANCE MEASURES:
1. Loaded the M240C coax machine gun.
a. Opened forwarder access door. (M2/M3 only.)
b. Opened coax machine gun access doors.
¢. Charged coax machine gun.
d. Set manual safety on coax to SAFE.
e. Opened cover assembly and feed tray.
f. Inspected chamber for rounds.
_Placed anmunition in forwarder.
ﬂ. Closed forwarder access door. (M2/M3 only.)
i Forwarded ammunition to the feed tray.
i. Closed feed tray.
,<. Installed ammunition belt on feed tray.
1. Closed cover assembly.
m. Closed coax machine gun access doors.
2. Fired coax machine gun.
a Ensured turret drive system switch was off.
b.Opened coax machine gun access doors.
¢.Pushed manual safety to fining position.
d.Closed coax machine gun access doors.
e.Moved turret drive switch to ON.
f. Pressed 7.62 ammunition button.
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g. Moved ARM-SAFE-RESET switch to ARM.
h. Fired coax machine gun.

3. Applied immediate action procedures to the M240C coax machine gun.
a Moved ARM-SAFE-RESET switch to SAFE.
b. Announced COAX MISFIRE to crew.
C. Moved turret drive system switch to OFF.
d. Opened coax access doors.
e. Pulled charger handle back until bolt locked to the rear.
f. Closed coax access doors.
g. Turned turret drive system switch to ON.
h. Moved ARM-SAFE-RESET switch to ARM.
I. Squeezed palm switch and trigger switch on commander’s
control handle.

4. Completed performance measures within 6 minutes.

A-9. STATION 7, CLEAR AN M240C COAX MACHINE

GUN AND UNLOAD 7.62-MM AMMUNITION

a Taks. Clear a coax machine gun and unload
7.62-mm ammunition.

b. Conditions. Given a Bradley with basic issue items, coax
machine gun loaded with 300 rounds of 7.62-mm
dummy ammunition.

c. Standards. Within 4 minutes, the crew member will—
Clear the M240C.

Unload the ammunition from the forwarder, and
stow the ammunition in the ammunition can.

d. Evaluation Procedures. _

(1) Administrative process. At the station the evaluator logs crew
member’ s information on aroster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training.
Only one crew member at atime can be tested.
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(2) Adminigtrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated on
the checklist, he receives aNO-GO. When a crew member
receives a NO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.

e. Personnel, Equipment, and Material Required.
* Qualified 1/M, 19D, or 14R sergeant or above.

» Operational M2/M2A2/M2A20DS or M3/M3A2/M3A20DS
with basic issue items.

« TM 9-1005-313-10.

« TM 9-2350 -252-10-2 or TM 9-2350-24-10-2.

« FM 23-1.

» Operationa M240C coax (installed).

+ Ammunition—300 rounds dummy 7.62-mm.

« Stopwatch.

+ Clipboard with pen.

+ One helper, qualified 11M, 19D, or 14R sergeant or below.

f. Pretest Preparation.
(1) Clear the weapon.

(2) Disassemble and assemble the weapon to ensure that al
parts are present and operationd.
(3 Install the M240C.

(4) Load the M240C coax with dummy 7.62-mm ammunition.

g. Pretest Conditions for Each Examinee.
(1) Turn on master power.
(2) Turn on turret power and turret drive.
(3) Select and arm M240C coax.

h. Test Planning Time.
Administrative: 5 minutes
Test: 4 minutes
Totd: 9 minutes
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I. Ingtructions to Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO CLEAR THE
M-TWO-FORTY-C COAX MACHINE GUN AND UNLOAD
THE SEVEN-POINT-SIX-TWO-MILLIMETER AMMUNITION.
THIS TEST WILL BE SCORED IN SEQUENCE. DO YOU
UNDERSTAND THESE INSTRUCTIONS?

Pause for 5 seconds, then saty “YOU WILL HAVE FOUR
MBIEIgIT’\IIES TO COMPLETE THIS TEST.” Pause, then say

Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after 10 minutes announce
loud enough for the examinee to hear, “STOP.”

Note: If it appearsthat the examinee is going to damage the equipment

or injure himself, announce “STOP."

PERFORMANCE CHECKLIST, STATION 7

TASKS: Clear acoax machine gun and unload 7.62-mm ammunition.
PERFORMANCE MEASURES:
1. Cleared the coax machine gun.

A-22

a Moved ARM-SAFE-RESET switch to SAFE.

b. Turned turret drive switch to OFF.

¢. Opened coax machine gun access doors.

d. Pulled charger handle back firmly.

e. Moved manual safety up to SAFE position

f. Opened cover assembly.

0. Removed ammunition belt from feed tray.

h. Opened feed tray.

I. Checked to seeif chamber was clear of ammunition.
]. Closed feed tray.

k. Closed cover assembly.

1. Moved manual safety to FIRE position.

m. Dry fired coax machine gun by riding the bolt forward.
n. Pulled charger handle back firmly.

0. Dry fired coax machine gun by riding the bolt forward.
p. Closed coax machine gun access doors.
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2. Unloaded 7.62-mm ammunition.
a. Opened forwarder access door. (M2/M3 only.)
b. Removed coax ammunition from feed chute and forwarder
(M2/M3only.)
¢. Removed coax ammunition from feed chute.
d. Closed forwarder access door. (M2/M3 only.)
3. Completed performance measures within 4 minutes.

A-10. STATION 8, REMOVE AN M240C
COAX MACHINE GUN
a Tas. Remove an M240C machine gun.
b. Conditions. Given a Bradley with basic issue items,
and a cleared coax.
¢. Standards. Within 2 minutes, the crew member will
remove the coax machine gun.

d. Evaluation Procedures.

(1) Adminigtrative process. At the station the evaluator logs
crew member’s information on a roster. The evaluator
provides the crew member with all materials and equipment
and displays them in the manner outlined in this (fquide. The
evaluator must use the criterion scoring checklist Tor this task.
The evauator informs the crew member of his performance on
this task and directs him either to the next station or to further
training. Only one crew member at atime can be tested.

(2) Adminigtrative procedures for personnel receiving a NO-GO.
If the crew member does not achieve the standard indicated on
the checklist, he receives a NO-GO. When a crew member
receives a NO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.

e. Personnel, Equipment, and Material Required.
o Qualified 11M, 19D, or 14R sergeant or above.

o Operational M2/M2A2/M2A20DS or M3/M3A2/M3A20DS
with basic issue items.

e TM 9-2350-252-10-2 or TM 9-2350-284-10-2.
o FM23-1.
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o M240C machine gun (installed).
o Stopwatch.
o Clipboard with pen.
o One helper, qualified 1IM, 19D, or 14R sergeant or below.
f. Pretest Preparation.
(1) Ensure that the master power is off.
(2) Ensure turret drive system is in manual.
(3) Ensure turret drive system is off.
0. Pretest Conditions for Each Examinee.
(1) Ensure that the weapon is cleared.
(2) Ensure that the turret power is off.
(3) Ensure that the turret driveis off.
h. Test Planning Time.
Administrative; 5 minutes

Test: 2 minutes
Totd: 7 minutes
I. Instructions to Examinee.
“LET ME HAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TOREMOVE
THE M-TWO-FORTY-C COAX MACHINE GUN. DO YOU
UNDERSTAND THESE INSTRUCTIONS?’

Pause for 5 seconds then say “YOU WILL HAVE TWO
MINUTES TO COMPLETE THIS TEST.” Pause, then say
“BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after 2 minutes, announce loud
enough for the examinee to hear, “STOP.”

Note: If it appears that the examinee is going to damage the equipment
or injure himself, announce “STOP.”

PERFORMANCE CHECKLIST, STATION 8

TASK: Remove an M240C coax machine gun.
PERFORMANCE MEASURES:
1. Removed M240C coax machine gun.
a. Opened coax machine gun access doors.
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b. Removed solenoid cable plug from plenum jack (old mount).
¢. Disconnected rear mount pin handle from mount pinhole.
d. Removed coax machine gun from plenum.

e. Closed coax machine gun access doors.

2. Completed performance measures within 2 minutes.

A-11. STATION 9, DISSEMBLE (FIELD STRIP) AND
ASSEMBLE AN M240C COAX MACHNE GUN
a Tasks. Disassemble (field strip) and assemble an
M240C machine gun.

b. Conditions. Given an M240C coax machine gun, placed
on aflat surface, and cleared of ammunition.

c. Standards. The crew member will—
Within 2 minutes, disassemble the
M240C machine gun.

Within 2 minutes assemble the M240C
machine gun.

d. Evaluation Procedures.

(1) Administrative process. At the station the evaluator logs crew
member's information on a roster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training.
Only one crew member at atime can be tested.

(2) Administrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checkligt, he receives a NO-GO. When a crew member
receives a NO-GO he must be critiqued, to include an
explanation of his mistakes and what he must do to correct them.
lTréglcgg/\F/) member will be retested in accordance with the

0 :

e. Personnel, Equipment, and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.

o Operationd M2IM2A2IM2A20DS or M3/M3A2/M3A20DS
with basic issue items.

o TM 9-1005-313-10.
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o FM 23-1.
o Stopwatch.

o M240C machine gun.

o Clipboard with pen.

¢ Onehelper, qualified 1IM, 19D, or 14R sergeant or below.
P

f. Pretest Preparation.

(1) Ensure that the equipment is operationd.

(2) Ensure that the weapon is removed from vehicle.
(

3) Ensure that the weapon is cleared.

0. Pretest Conditions for Each Examinee.
(1) Ensure that the weapon is placed on aflat surface.
(2) Ensure that the weapon is cleared of ammunition.

h. Test Planning Time.
Adminigtrative; 5 minutes
Test 4 minutes
Totd: 9 minutes

I Ingtructions to Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO
DISASSEMBLE AND ASSEMBLE THE M-TWO0-FORTY-C
MACHINE GUN. THE WEAPON HAS BEEN CLEARED. DO
YOU UNDERSTAND THESE INSTRUCTIONS?’

Pause for 5 seconds, then say “YOU WILL HAVE FOUR
MéllélngNES 10 COMPLETE THIS TEST.” Pause, then say

Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after 4 minutes, announce loud
enough for the examinee to hear, “STOP.”

Note If it appears that the examine is going to damage the equipment
or injure himself, announce “STOP."

PERFORMANCE CHECKLIST, STATION 9

TASKS:  Disassemble (field strip) and assemble an M240C
coax machine gun.
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PERFORMANCE MEASURES:
1. Disassembled (field stripped) M240C coax machine gun.
a. Depressed barrel locking latch and held.
b. Turned barrel release to upright position.
¢. Removed barrel.
d. Depressed trigger pin spring and removed pin.
e. Pulled tigger housing assembly down and back.
f. Pulled charger handle through cable guide.
g. Pulled back plate |atch and lifted buffer straight up.
h. Pressed driving spring in, then up, and pulled out.
I. Depressed cover |atches and raised cover assembly.
j. Pulled charger handle back, pulled out the bolt and
operating rod assembly.
k. Closed cover, pushed out spring pin and removed.
1. Pressed latches and removed cover assembly and feed tray.

2. Reassembled M240C coax machine gun.

a. Positioned feed tray and cover assembly, pushed cover.
assembly forward; closed cover and inserted spring pin.

b. Inserted spring pin from right side.

¢. Opened cover assembly.

d. Set bolt operating rod assembly on top of rails (receiver).

e. Extended bolt to unlocked position, then pushed assembly
dl theway in.

f. Closed and locked cover.

0. Inserted driving spring in the operating rod, pushedin
fully and lowered it to seat the stud in the hole of the receiver.

h. Installed buffer and made sure it latched.

I. Slid charger handle through cable guide and positioned
trigger housing assembly in place.

j. Inserted pin.

K. Inserted barrel fully into socket, pushed barrel release to
the right as far as It would go (not |ess than two, or more
than seven, clicks).

1. Conducted function checks of the M240C.

3. Completed performance measures within 4 minutes.
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A-12. STATION 10, BORESIGHT TURRET

WEAPONS SYSTEMS

a Tasks. Boresight turret weapons systems.

b. Conditions. Given an operational Bradley with basic issue
items, operational boresight kit with 25-mm gun
ad:%pter, coax installed, and TM 9-2350-252-10-2
or TM 9-2350-284-10-2. Thisis the only BGST
task that requires the use of the technical manual.

c. Standards. Within 25 minutes (30 minutes for
M2A20DS/IM3A20DS), the crew member
will boresight—

25-mm gun (day and night).
Auxiliary sight.

M240C coax.

TOW launcher.

Laser range finder
(M2A20DSIM3A20DS only).

d. Evaluation Procedures.

(1) Adminigtration process. At the station, the evaluator logs crew
member's information on aroster. The evaluator provides the
crew member with all materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion scoring checklist for this task. The evaluator
informs the crew member of his performance on this task and
directs him either to the next station or to further training,
Only one crew member at atime can be tested.

(2) Adminigtrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated
on the checkligt, he recelves a NO-GO. When a crew member
receives a NO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct them.
ITr(]:gICégAFI’ member will be retested in accordance with the

0 :

e. Personnel, Equipment, and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.

o Operational M2/M2A2IM2A20DS or M3/M3A2/M3A20DS
with basic issue items.

o TM 9-2350-252-10-2 or TM 9-2350-284-10-2.
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FM 23-1.
o Boresight kit.
e Boresight pandl (1,200 meters distant).
o Stopwatch.
o Clipboard with pen.
e One helper, quaified 1IM, 19D, or 14R sergeant or below.
f. Pretest Preparation.
(1) Ensure boresight telescope is operationd.
(2) Ensure trim vaneis down (M2/M3 only).
(3) Ensure engine is off.
(4) Ensure master power is on.
(5) Ensure all drive select levers are in power mode.
(6) Ensure turret drive system is off.
) Ensure vehicleis parked on level ground.
) Ensure ballistic sight covers are closed.
) Ensure driver and cargo hatches are closed.

etest Conditionsfor Each Examinee.

) Ensure ARM-SAFE-RESET switch is at SAFE position.
) Ensure thermal sight is off.

) Ensure magnification is set at low.

)

)

(7
(8
9
Pr
(1
(2
(3
(4) Ensure range index is at 12.

(5) Ensure reticle brightness is off.

6) Offset day and night 25-mm boresight knobs.
7) Offset coax mount azimuth elevation knobs.
8) Offset TOW horesight screen.

9) Move turret out of target area.

10) Ensure travel lock is engaged.

(11) Ensure turret shield door is closed.

h. Test Planning Time.
Adminigtrative; 5 minutes

(
(
(
(
(

Test: 25 minutes (30 minutes

for M2A20DS/M3A20DS)
Totd: 30 minutes (35 minutes

for M2A20DS/M3A20DS)
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I. Instructionsto Examinee.

“LET ME HAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO BOREFIGHT
THE M-TWO-FORTY-TWO, TWENTY-FIVE-MILLIMETER
AUTOMATIC GUN, THE M-TWO-FORTY-C COAX MACHINE
GUN, THE AUXILIARY SIGHT, AND THE TOW LAUNCHER.
FOR M2A20DSM3A20DS MODELS, YOU MUST ALSO
BORESIGHT THE LASER RANGE FINDER DO YOU
UNDERSTAND THESE INSTRUCTIONS?

Pause for 5 seconds, then say “YOU WILL HAVE
TWENTY-FIVE MINUTES (THIRTY MINUTES FOR
M2A20DS/M3A20DS MODELS) TO COMPLETE THISTEST.”
Pause, then say “BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after 25 minutes (30 minutes
for M2A20DS/IM3A20DS), announce loud enough for the
examinee to hear, “STOP."

Notes. 1. If it appears that the examinee is going to damage the

equipment or ingiure himself, announce “STOP.”
2. Aggl time the helper installs the boresight telescope, the
red streamer must be attached.

PERFORMANCE CHECKLIST, STATION 10

TASKS: Boresight turret weapons systems.
PERFORMANCE MEASURES.
1. Boresighted turret weapons systems.

A-30

a Turned on turret power.
b. Moved night vision power switch to ON.
¢. Opened hallistic sight cover doors.
d. Moved range control knob to 0.
e. Moved magnification switch to HIGH.
f. Moved sensor select to CLEAR or NEUTRAL.
0. Foresighted M242 25-mm automatic gun:
(1) Pressed AP SShutton.
(2) Ensured that AP appeared on status indicator.
(3) Adjusted reticle brightness knab.
(4) Moved turret traverse drive select lever to manual position.
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(5) Moved gun elevation drive select lever to manual position.
(6) Moved TOW elevation drive select lever to power position.
§7; Centered gun reticle on aiming point of target.

8

Helper installed 25-mm boresight adapter and boresight
telescope on the muzzle end of the 25-mm barrel.

(9) Helper focused boresight telescope on target.

(10) Helper aigned elevation cross hair in boresight reticle
on aming point of target.

(11) Hefper aligned azimuth cross hair in boresight reticle on
aiming point of target.

(12) Helper checked accuracy of boresight telescope.

(13) Aligned gun reticle on aiming point of target.

(14) Helper and gunner switched positions and
verified aignment.

(15) Removed boresight telescope and 25-mm horesight
adapter from 25-mm gun barrel.

h. Foresighted the laser range finder (M2A20DS/IM3A20DS only).
(1) Moved magnification switch to HIGH.

2) Moved laser switch to ON.

) Engaged and fully locked boresight prism.

) Located laser reticle.

) Aligned laser reticle in center of the gun reticle circle.

) Disengaged and locked boresight prism.

) Moved laser switch to OFF.

oresighted the auxiliary sight.
) Positioned auxiliary sight to the commander’ s position.
) Focused auxiliary sight.
) Looked at aiming point image in auxiliary sight reticle.
) Peformed elevation linkage adjustment.
) Loosened horizontal adjustment lock screw.
) Centered aiming point image.
) Locked horizontal adjustment lock screw.
8) Checked aiming point image.
j. Foresighted the M240C coax machine gun.
(1) Pressed 7.62 button.
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(2) Ensured that 7.62 appeared in status indicator.

(3) Ensured aignment of gun reticle on aming point of target.
(4) Moved to commander’s seat.

(

5) Helper installed boresight adapter and boresight telescope
in muzzle end of M240C coax machine gun.

6) Helper focused boresight telescope on boresight panel.
)

7) Helper aigned azimuth cross hair reticle on aiming point
of target.

8) Helper aligned elevation cross hair in boresight reticle on
aming point of target.

(9) Helper removed boresight telescope and boresight adapter.

. Aligned nightsight.
(1) Moved sensor select switch to NIGHT.
(2

Aligned elevation cross hair and azimuth cross hair on gun
reticle on aiming point of target.

(3) Moved sensor select switch to CLEAR or NEUTRAL.
(4) Ensured aignment of gun reticle on aming point of target.

. Prepared turret for power operation.

(1) Moved gun elevation drive select lever to POWER.
(2

. Bo

(
(7
(

2) Moved turret traverse drive sdlect lever to POWER.

oresighted TOW system.
Turned on turret drive and raised TOW launcher.
Turned off turret drive.
Hung red streamer on turret drive system switch.
Pressed TOW button.
Ensured that TOW appeared on statusindicator.
Moved TOW elevation drive select lever to manua position.
Moved gun elevation drive select lever to power position.
Moved turret traverse drive select lever to manual position.

Helper installed boresight telescope and hung red streamer
on boresight telescope.

(10) Aligned azimuth cross hair of TOW reticle on aiming point
of target.

(11) Adjustedthe TOW launcher for azimuth, if necessary.

vvd\@\gé@/@/b
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(12) Helper digned elevation cross hair of boresight telescope
reticle on aiming point of target.
(13) Aligned elevation cross hair of TOW reticle on aiming point
of target.
14) Hele\?r removed boresight telescope and red streamer from
TOW launcher. Gunner visually inspected.
) Removed red streamer from turret drive system switch.
) Moved TOW elevation drive select lever to POWER.
) Moved turret traverse drive select lever to POWER.
) Moved turret drive switch to ON.
19) Lowered TOW launcher.
(20) Moved turret drive system switch to OFF.

2. Completed performance measures within 25 minutes (30 minutes
for M2A20DS/M3A20DS models).

A-13. STATION 11, LOAD AND UNLOAD THE
25MM HE READY BOX

a Tasks. Load and Unload the HE ready box.

b. Conditions. Given a Bradley with the turret positioned at HE |oad
and 75 M794 dummy rounds.

¢. Standards. The crew member will—
Within 6 minutes, load 75 rounds in the
HE ready box.
Within 6 minutes, unload 75 rounds from the HE
ready box, and separate ammunition into five
15-round belts.

d. Evaluation Procedures.

(1) Administration process. At the station, the evaluator logs crew
member’s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion performance checklist for this task. The
evaluator informs the crew member of his performance on this
task and directs him either to the next station or to further
training. Only one crew member at a time can be tested.

(2) Administrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checklist, he receives a NO-GO. When a crew member
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receives aNO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.
e. Personnel, Equipment, and Material Required.
o Qualified 11M, 19D, or 14R sergeant or above.

o Operationd M2IM2A2IM2A20DS or M3IM3A2M3A20DS
with basic issue items.

75 rounds of 25-mm dummy ammunition.

TM 9-2350 -252-10-2 or TM 9-2350-284-10-2.

FM 23-1.

Stopwatch.

Clipboard with pen.

One helper, quaified 11M, 19D, or 14R sergeant or below.

retest Preparation.
1) Position turret at HE |oad position with travel lock engaged.
2) Place five 15-round belts of M794 ammunition on the floor
of the hull to the rear of the turret shield door.
(3) Inspect HE ready box door for serviceahility, replace all
unserviceable or missing parts.
0. Pretest Conditions for Each Examinee.
(1) Turret positionisin HE load position
(2) Master power and turret power are off.
) HE ready can door is secured.
) Ammunition selector lever isin AP position.
5) Turret shield door is closed.
(6) Ammunition isin five belts of 15 rounds each.
h. Test Planning Time.
Administmtive: 6 minutes
Test: 12 minutes
Total: 18 minutes
I. Ingtructions to Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO LOAD AND
UNLOAD THE HE READY BOX. YOU WILL HAVE SIX
MINUTES TO LOAD THE HE READY BOX, AND SIX

T e ¢ o o o o

f.

—
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MINUTES TO UNLOAD THE READY BOX AND RETURN
THE AMMUNITION TO FIVE FIFTEEN-ROUND BELT
CONFIGURATION. DO YOU UNDERSTAND THESE
INSTRUCTIONS?

Pause for 5 seconds, then say, “YOU WILL HAVE SIX MINUTES
10 COMPLETE EACH TEST.” Pause, then say, “BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examinee has not completed each task after the appropriate time,
announce loud enough for the examinee to hear, “STOP.”

Note:  If it appears that the examineeis going to damage the equipment
or injure himself, announce “STOP.”

PERFORMANCE CHECKLIST, STATION 11

TASKS: Load and unload HE ready hox.
PERFORMANCE MEASURES:
1. Loaded the HE ready hox.
a Inspected belts for misaligned rounds.
b. Belted the five 15-round belts together.
¢. Knocked on turret shield door and announced “LOADING HE.”
d. Opened turret shield door.
e. Removed HE ready box door.
f. Hung first five rounds, double link end frogt.
g. Hung 19th, 24th, and 25th rounds.

h. Counted out 25 rounds and hung 24th and 25th rounds, and
continued process until rounds were [oaded.

. Replaced HE ready box door.

j. Ensured ammunition selector lever wasin HE position.
k. Closed turret shield door and announced HE loaded.

1. Completed performance measures within 6 minutes.

2. Unloaded HE ready box.

a. Knocked on turret shield door and announced
“UNLOADING HE.

b. Opened turret shield door.

¢. Removed HE ready box door.
d. Removed ammunition.

e. Replaced HE ready box door.

A-35



FM 23-1

f. Closed turret shield door and announced “HE UNLOADED."
0. Separated anmunition into five 15-round belts.
h. Completed performance measures within 6 minutes.

A-14. STATION 12, LOAD and UNLOAD THE

25-MM AP READY BOX

a Tasks. Load and unload the AP ready box.

b. Conditions. Given a Bradley with the turret positioned at AP |oad
and 45 M794 dummy rounds.

¢. Standards. The crew member will—
Within 6 minutes, load 45 roundsin the
AP ready box.
Within 6 minutes, unload 45 rounds from the AP
ready box, and separate ammunition into three
15-round belts.

d. Evaluation Procedures.

(1) Administrative process. At the station, the evaluator logs crew
member’s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this guide. The evaluator must
use the criterion performance checklist for thistask. The
evaluator informs the crew member of his performance on this
task and directs him either to the next station or to further
training. Only one crew member at atime can be tested.

(2) Administrative procedures for personngl receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checklist, he receives a NO-GO. When a crew member
receives aNO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the local SOP.

e. Personnel, Equipment and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.

o Operational M2/M2A2/M2A20DS or M3/M3A2IM3A20DS
with basic issue items.

o 45 rounds of M794 ammunition.
e TM 9-2350 -252-10-2 or TM 9-2350-284-10-2.
e FM 23-1.
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o Stopwatch.

o Clipboard with pen.

o One helper, qualified 1IM, 19D, or 14R sergeant or below.
f. Pretest Preparation.

(1) Position turret at AP load position with travel lock engaged.
(2) Place three 15-round belts of M794 ammunition on the floor of
the hull to the rear of the turret shield door.

(3) Inspect AP ready box door for serviceahility, replace all
unserviceable or missing parts.

g. Pretest Conditions for Each Examinee.
(1) Turret positionin AP [oad position.
(2) Master power and turret power are off.
(3) AP ready can door is secured.
(4) Ammunition selector lever isin HE position.
(5) Turret shield door is closed.
(6) Ammunition isin three belts of 15 rounds each.

h. Test Planning Time.
Administrative: 6 minutes
Test 12 minutes
Tota: 18 minutes

i. Ingtructions to Examinee.

“LET ME HAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO LOAD AND
UNLOAD THE AP READY BOX. YOU WILL HAVE SIX
MINUTES TO LOAD THE AP READY BOX, AND SIX
MINUTES TO UNLOAD THE READY BOX AND RETURN
THE AMMUMTION TO THREE FIFTEEN-ROUND BELT
CONFIGURATION. DO YOU UNDERSTAND THESE
INSTRUCTIONS?

Pause for 5 seconds, then say, “YOU WILL HAVE SIX MINUTES
TO COMPLETE EACH TEST.” Pause, then say, “BEGIN.”
Begin timing when the command “BEGIN” is given. If the
examinee has not completed each task after the appropriate time,
announce loud enough for the examinee to hear, “STOP.”

Note: If it appearsthat the examinee is going to damage the equipment
or injure himself, announce “STOP.”

KEANCNCEO N
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PERFORMANCE CHECKLIST, STATION 12

TASKS: Load and unload AP ready box.
PERFORMANCE MEASURES:
1. Loaded AP ready hox.

a Inspectd belts for misaligned rounds.
b. Belted the three 15-round belts together.
¢. Knocked on turret shield door and announced “LOADING AP.”
d. Opened turret shield door.
e. Removed AP ready box door.
f. Hung first round double link end first.
g. Hung 25th and 26th round.

h. Placed single link end of belt and forwarded ammunition above the
forwarder enough that the rounds stay up above the forwarder.

. Replaced AP ready box door.

i. Ensured ammunition selector lever wasin AP position.
L. Closed turret shield door and announced AP loaded.

1. Completed performance measures within 6 minutes.

2. Unloaded the AP ready box.

a. Knocked on turret shield door and announced
“UNLOADING AP’

b. Opened turret shield door.

¢. Removed AP ready box door.

d. Removed ammunition.

e. Replaced AP ready box door.

f. Closed turret shield door and announced “AP UNLOADED.”
0. Separated ammunition into three 15-round belts.

h. Completed performance measures within 6 minutes.

A-15. STATION 13, PREPARE A BRADLEY RANGE CARD
a Ta. Prepare a Bradley range card
b. Conditions: Given afully operational Bradley, a sector of fire,
compass, paper, pencil, a map (1:50,000), three
marking stakes, and a standard range card form
(DA Form 5517-R).
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¢. Standards: Within 15 minutes the crew will prepare a range card

that depicts the target area to include—

o Weapon symbol.

o Circle vaue,

o Sectorsof fire.

o Target reference points/reference points.
o Dead space.

« Weapon reference point.

o Magnetic north.

o |dentification data.

o Target/sector data.

d. Evaluation Procedures
(1) Administrative process. At the station the evaluator logs crew

member’s information on a roster. The evaluator provides the
crew member with al materials and equipment and displays
them in the manner outlined in this Iguide. The evaluator must
use the criterion performance checklist for thistask. The
evaluator informs the crew member of his performance on this
task and directs him either to the next station or to further
training. Only one crew member at a time can be tested.

(2) Adminigtrative procedures for personnel receiving a NO-GO.

If the crew member does not achieve the standard indicated on
the checklist, he recelves a NO-GO. When a crew member
receives aNO-GO, he must be critiqued, to include an
explanation of his mistakes and what he must do to correct
them. The crew member will be retested in accordance with
the ocal SOP.

e. Personnel, Equipment and Material Required.

Qualified 1IM, 19D, or 14R sergeant or above.

Operational M2/M2A2/M2A20DS or M3IM3A2/M3A20DS
with basic issue items.

FM 23-1.
Stopwatch.
Compass.
Clipboard with pen.
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o Three stakes per vehicle,

o One helper, qualified 1IM, 19D, or 14R sergeant or below.
f. Pretest Preparation.

(1) Ensure equipment is operationd.

(2) Ensure turret is positioned at 6400 mils.

(3) Ensure travel lock is engaged.
0. Pretest Conditions for Each Examinee.

(1) A blank range card isissued.

(2) A pencil and a compass are issued.

(3) Turret power and turret drive are turned on.

(4) Left and right limits and referenced point are pointed out.
h. Test Planning Time.

Adminigtrative: 5 minutes

Test: 15 minutes
Totd: 20 minutes

i. Instructions to Examinee.

“LET MEHAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BETESTED ON YOUR ABILITY TO PREPARE A
BRADLEY RANGE CARD. DO YOU UNDERSTAND THESE
INSTRUCTIONS?

Pause for 5 seconds, then say, “YOU WILL HAVE FIFTEEN
MINUTES TO COMPLETE EACH TEST.” Pause, then say,
“BEGIN.”

Begin timing when the command “BEGIN” is given. If the
examinee has not completed each task after the appropriate time,
announce enough for the examinee to hear “STOP.”

PERFORMANCE CHECKLIST, STATION 13

TASKS: Prepare a Bradley range card.
PERFORMANCE MEASURES:
1. Prepared a Bradley range card
a Indicated identification data.
o Indicated unit identification.

o Indicated magnetic north.

b. Filled in sketch portion,
o Indicated weapon position by proper symbol.
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o Indicated left and right limits.

o Indicated circlevalue.

o Indicated TRPS/RPs.

o Indicated dead space.

o Indicated maximum engagement lines.
o Indicated weapon reference point.

c. Filled in data section.
o Indicated position identification.

o Indicated vehicle type/bumper number.
o Indicated circle value in meters.

o Indicated target information.
— Indicated left and right limits.
— Indicated TRPs.

— Indicated RPs,
— Indicated WRPs.

o Indicated dataltime.
2. Completed performance measures within 15 minutes.

A-16. STATION 14, IDENTIFY COMBAT VEHICLES

a Tasks. |dentify combat vehicles.

b. Conditions. Given a classroom with a 35-mm dlide projector
screen, dide tray with forty 35-mm dlides of
combat vehicle exposures; stopwatch, chair; desk
or clipboard; and pencil.

¢. Standards. The crew member will identify 90 percent (36)
of the 40 vehicles by nomenclature. Of the 40
vehicle dlides, 15 will be tanks; 17 will be a mix
of IFVs, APCs reconnaissance vehicles and
ATGM vehicles; and 8 will be amix of trucks and
SP artillery, ADA, and engineer vehicles. No more
thaarlllse% percent (12) of the 40 vehicleswill be US
or allied.

d. Evaluation Procedures.

This task requires the soldier to identify combat vehicles from
the front side oblique, or rear using day and thermal
vehicle exposures.
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(1) Training standards. Soldierswill be trained on all of the
vehicles listed in, page A-44. The forty dlides
selected for testing do not have to be 40 different vehicles.
The same vehicle may be used more than once in atest.
However, a different angle exposure of the vehicle will be
med. The same vehicles regardless of angle, cannot be shown
more than three times.

(2) Administration process. At the station, the evaluator logs the
crew member’s information on a roster. The evaluator
provides the crew member with all materials and equipment
and displays them in a manner outlined in this guide. The
evaluator must use the criterion performance checklist for this
task. The evaluator informs the soldier of his performance on
this task and directs him to the next station or to further
training. The number of soldiers to be tested at one time
depends on the classroom seating without compromising
test procedures.

(3) Administrative procedures for personnel receiving a NO-GO. If
the soldier does not achieve the standard indicated on the
checkligt, he receives a NO-GO. When a soldier receives a
NO-GO, he must be critiqued, to include an explanation of
vehicles that were incorrectly identified. The soldier will be
retested with a second set of dlides showing the same vehicles
in adifferent view or adifferent order.

e. Personnel, Equipment, and Material Required.
o Qualified 1IM, 19D, or 14R sergeant or above.

o Forty 35-mm dlides of combat vehicles. These forty
dides will be selected from the combat vehicle

list in[Figure A-2)
o Classroom.
o Slide-projector with screen.
o Stopwatch.
o Performance checklist (one for each soldier).
o Chair, desk, or clipboard (one for each soldier).
o Pencil (one for each soldier).

f. Pretest Preparation. o
Forty slides will be selected from the prescribed list in[Figurd
The station evaluator must ensure the slide projector is
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operational and the dlides can be recognized from &l locations
in the classroom. Some projectors have an automatic setting
for exposure of each dlide; If used this feature must be
checked for accuracy.

g. Pretest Conditionsfor Each Examinee.
The dlide projector will be on, but slides will not be exposed.

h. Test Planning Time.
Adminigtrative; 5 minutes
Test: 20 minutes
Totd: 25 minutes

i. Ingtructions to Examinee.

“LET ME HAVE YOUR ATTENTION. AT THIS STATION,
YOU WILL BE TESTED ON YOUR ABILITY TO IDENTIFY
COMBAT VEHICLES. YOU MUST CORRECTLY IDENTIFY
THIRTY-SIX OF FORTY VEHICLES BY NOMENCLATURE.
YOU WILL HAVE TWENTY SECONDS TO VIEW EACH
SLIDE AND TEN SECONDS BETWEEN EACH SLIDE TO
WRITE YOUR ANSWER ON THE PERFORMANCE
CHECKLIST PROVIDED. BE SURE YOU DO NOT GET OUT
OF SEQUENCE OR YOUR ANSWERS WILL BE INCORRECT
DO YOU UNDERSTAND THESE INSTRUCTIONS?

Pause for 5 seconds, then say “YOU WILL HAVE THIRTY
SEE(()BII\II\?S TO COMPLETE EACH TASK.” Pause, then say
Begin timing when the command “BEGIN” is given. If the
examinee has not completed the task after the appropriate time,
announce loud enough for the examinee to hear, “ STOP.”

PERFORMANCE CHECKLIST, STATION 14

TASK: Idenify combat vehicles by nomenclature.
PERFORMANCE MEASURES:
|dentified vehicle dides No. 1 through No. 40.
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© N

1.

12.

14.
15.

LIGHT AND MAIN BATTLE TANKS

. M1-series main battle tank.

a. M1,
b. M1A1.
c. M1A2,

. M60-series main battle tank.

a. M60A1
b. MB0A3,

3. XM8 armored gun system (AGS).

4 Challennar-gerias main battle tank,

allenger-geries main battle tar
a. Challenger 1.
b. Challenger 2.

. Leopard-series main battle tank.

a. Leopard 1.
b. Lecpard 1A1A1,
c. Leopard 1A4.
d. Leopard 2.
. AMX-30.
. Leclerc.
M48AS.
T-80-series main battle tank.
a. T-80.
b. T-80U.
T1-72-seiies main battis tank.
a. T-72.
b. T-90.
T-62-series main battle tank.
a. T-62.

b. T-62 modernized.
T-54/55-series main battle tank.

a TRARE
a, 1Y IJ.

b. T-54/55 modernized.

. PT-76 light amphibious series tank.

a. PT-76.
b. M-1985 (North Korea).

Type 88 main battle tank (South Korea).
Chieftain Mk-5 main battle tank.
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10.

1.
12,

13.
14.

15.

©®NO N .

IFV/APC/RECONNAISSANCE VEHICLES

. Light armored vehicle {LAV) family.

a. LAV-25.
b. LAV antitank.
c. LAV 81-mm mortor carrier.

. M2/M3-series armored fighting vehicle.

a. M2/M3.
b. M2A2/M3A2.
c. M2A20DS/M3A20DS.

. M113-series armored personnel carrier.

a. M113A1.

b. M113A2.

c. M113A3.

d. M577.

e. MS01 improved TOW vehicle.

. LVTP-7 [AAVT7A1).

M-88 armored recovery vehicle.
Saxon.

. Warrior infantry fighting vehicle.

FV-432.

. Marder-series infantry fighting vehicle.

a. Marder 1.
b. Marder 1A2.

VAB-series.
a. VAB 4x4.
b. VAB 6x6.

AMX-10P.

BTR-series.

a. BTR-60PB.
b. BTR-70.
c. BTR-80.

BTR-152.

BMP-series infantry fighting vehicle.
a. BMP-1.
b. BMP-2.
c. BMP-3.

BMD-series airborne combat vehicle.
. BMD-1

. BMD-2.

BMD-3.

. BTR-D.

. 259.

oo

o 00

Figure A-2. Combat vehicle list (continued}.
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16.
17.
18.

20,
21.
22,

IFV/APC/RECONNAISSANCE VEHICLES (continued).

BTR-50PK.
MTLB multipurpose tracked vehicle.

BRDM-series.

. BRDM-2 with Sagger.

. BRDM-2 with Spandrael.
. BRDM-1.

. BRDM-2.

. BRDM-2U.

[ BN B o+ ]

. Scorpion-series reconnaissance vehicle.

a. Scorpion.
b. Scimitar.

Fox NBC reconnaissance vehicle.
AMX-10RC.
EE-9 Cascavel.

- = -
N = O

13.
14.
15.
16.
17.

TRUCKS/SP ARTILLERY/ADA/ENGINEER VEHICLES

. HEMTT-series truck.

a. M978 fueler.
b. M977 cargo.

. M998 HMMWV.
. M92582 {5-ton).
. M163 Vulcan.

. M998 Avenger.

ZSU-23-4.

. ZSU-57-2.

2S6.

. SA-9 Gaskin.

. Gepard.

. M-270 multiple launch rocket system (MLRS).
. M-109 SP artillery series.

a. M-109A6 Paladin.
b. M-992 FAASV.

281.

2S3.

M60 AVLB.
M-728 CEV.
M-9 ACE.
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APPENDIX B

BORESIGHT EQUIPMENT
TESTING PROCEDURES

First-round accuracy with the 25-mm gun requires accurate
boresighting and zeroing. Boresighting is performed first
to ali%n the sights (integrated sight unit and auxiliary sight)
with the aiming point of the 25-mm ?un hore. Zeroing then
aligns the sights with the point of round impact. With
accurate boresighting, zeroing can be performed with only
minor sighting adjustments and a minimum number of rounds.

Accurate boresighting will be critical in combat Situations
that make it difficult or impossible to zero. In that case, the
level of sighting accuracy will depend on the accuracy of
boresighting procedures and equipment. Boresight
equipment must be tested for accuracy to ensure that only
the most accurate equipment is used.

B-1. BORESIGHT EQUIPMENT

A 25-mm gun is boresighted with a boresight telescope (National Stock
Number 493340-8674607) and a 25-mm adapter. The adapter fitsinto the
gun bore, and the telescope is inserted into the adapter. _ _

a Boresiﬂht Telescope.  Thereticle of the telescopeis shownin
Figure B-1. The reticle has cross hairs, a2-mil circle, and a 10-mil circle.
The azimuth cross hair is the vertical line, while the elevation cross hair is
the horizontal line. The 2-mil circleis used to test the accuracy of the 25-mm
boresight kit.

| — AZ CROSS HAIR

10-MiL CIRCLE \/7/' '\\

| B B Y P | 1 Y
pd EL CROSS HAIR
2-MIL CIRCLE \./

Figure B-1. Reticle.

—
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(1) The telescope has a magnification of 5 power and can be focused on
atarget at distances from 5 metersto infinity. When properly focused, the
aiming point of the reticle does not change even when the user moves his head
while viewing through the eyetpi ece. . o

(2?:The telescope has two focusing rgjgs—ret] cle focus and target objective
focus (Figure B-2). These rings must be adjusted in the correct order.

(a) First, thereticle focus ring is used to focus the reticle. Point the
telescope toward the sky or an)(] other evenly lit field of view; this prevents
focusing on atarget instead of the reticle. To focus, turn the reticle focus ring
until the reticle appears sharp and clear.

gb% The target objective focus ring (called the vernier focusdial in
TM 9-2350-252-10-2) is then used to focus the target. To adjust the target
objective focus, turn the ring back and forth until the aming point of the reticle
does not change as the user moves his head back and forth above the eyepiece.

RETICLE FOCUS RING

TARGET OBJECTIVE ]
FOCUS RING N~

BASE

TAPERED STEM \

Figure B-2. Reticle focus ring and target
objective focus ring.

(’g? Parts of the telescope should not be unscrewed or disassembled.
The telescope is not waterproof. If the telescope gets wet, it should be
dried immediately. Water inside the telescope causes afoggy view.

(4) A plate on the base of the telescope contains information that includes
the Federal Ordnance Number and serial number. The seria number isthe
bottom number listed onthe base.

b. 25-mm Adapter. A drawing of the 25-mm adapter (part
number 12524010) is shown in The knob isinserted into the
25-mm gun barrel. The adapter s fully inserted when the tapered stop
contacts the end of the gun barrel. The adapter should be inserted slowly with
adight twisting motion to keep the adapter from locking in the barrel.
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(1) A new adapter (part number 12524144) (Figure B-4) isdl ighél(}/
different from that shown in Figure B-3. A plating is added to the taper
stop and knob to minimize wear. The knob has a larger diameter than the gun
bore. Slots in the knob allow it to compress when inserted into the gun barrel.
The newly designed adapter is usually more accurate than the origina design.

KNOB TAPERED STOP TELESCOPE RECEPTACLE
[ | ]
KNOCK-OUT ROD

Figure B-3. 25-mm adapter (12524010).

KNOB TAPERED STOP TELESCOPE RECEPTACLE
T 1 )
1
KNOCK-OUT ROD

Figure B-4. 25-mm adapter (12524144).

~ (2) The telescope fits into the telescope receptacle of the adapter. When
inserting the telescope, hold the telescope at the base without touching the
glass lens. The telescope is firmly inserted by using a dlight twisting motion.
I the telescope gets stuck in the adapter, the user can gently hit the telescope
knockout rod. Hard hits on the rod may damage the snaft of the telescope.

B-2. KIT ACCURACY TEST

The kit rotation test described in this appendix differs from the accuracy test
in the turret technical manual. The technical manual describes two 90-degree
rotations of the telescope to test its accuracy. The 180-degree kit rotation test
described in this appendix tests the entire kit.

a. The 25-mm gun is boresighted with both the boresight telescope and
25-mm adapter. This 25-mm kit should always be tested for accuracy before
the gun is boresighted. To prepare for testing, follow the first 18 steps
described under the section “Boresight 25-mm Gun” In
TM 9-2350-252-10-2. JAccuracy of the kiflis tested as described below instead
of using steps 19 through 22 of the technical manual.
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El; Focus the telescope reticle using the reticle focus ring.
2) Focus on the target using the target objective focus ring.

(3) Rotate the telescope so that the eyepiece is facing to the right.

(4) Tell the gunner to lay the gun so that the tel escoBe_reticIe isaimed at
atarget with acorner (for example, aboresight panel or building). Figure B-5
shows an 8-foot-square boresight panel at 1,200 meters.

Figure B-5. Telescope reticle aimed at a corner
of a boresight panel.

NOTE: If necessary, hold the telescope in the adapter asit is rotated.
This keeps the telescope from dlipping within the adapter.

(5) Rotate the telescope and adagter together 180 degrees until the
telescope is facing to the left (Figure B-6).

Figure B-6. Telescope facing to the left.

(6) Score the accuracy. Standards are met if the original aiming point stays
in or on the 2-mil circle of the telescope reticle . Standards are not
met if the original aiming point moves outside the Z-miT circle.
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2-MiL CIRCLE

'

Figure B-7. Aiming point in the 2-mil circle.

b. After an accurate kit has been identified, weapons are foresighted as
described in the turret TM 9-2350-252-10-2 beginning with step 23.

B-3. PREPARATION TO SCREEN EQUIPMENT
A 25-mm boresight kit maybe inaccurate becauise of the telescope or adapter,
or both. If a 25-mm kit does not meet standards of the kit accuracy field test,
then the telescope and 25-mm adapter must be tested separately. If alarge
number of kits do not meet standards, then the battalion must screen al of its
telescope and 25-mm adapters. Accurate telescopes are then used to form
accurate 25-mm kits. The following must be performed before equipment
screening begins:

* Designate atest BFV and testing personnel.

* Designate a testing area..

* Prepare and position a boresight test panel.

* Learn how to use the score sheet.

*Aim the 25-mm gun & the center of the boresight test panel.

a. BFV and Testing Personnel.  One BFV is used to test boresight
equipment. The 25-mm gun barrel should have fired no more than 5,000
rounds, because gun erosion can affect testing results. _

(1) Testing should be conducted by two master gunners at either the
company or battalion level. Testers should know boresighting and have the
ability to accurately obtain, record, and score the boresight data. One tester
observes aimi ngfoi nts of tested equipment and the other tester records data
on a standardiized score sheet (discussed later). .

(2) Testers should alternate between testing and recording to prevent
eye drain from using the telescope. To screen all boresight equipment in a
battalion may take from three to five days.
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b. Testing Area. Testing should be conducted close to where the
boresight equipment is stored or secured to facilitate movement of e?ui pment
to and from the test vehicle. A 52-meter line of sight is required from the
end of the 25-mm gun barref to the test panel. Testing materials and equipment
can be stowed in the test vehicle overnight. This makes it easier to set up for
testing at the beginning of each day. _ _

C. Boresi% t Test Panel. A special test panel is used to test the
equipment. The panel isascoring grid of 2-inch squares. An example
drawing of the panel is shown in Figure B-8. For actua size, this drawing
must be made by the local Training Support Center. Each 2-inch square of
the scoring ggid, as seen through the boresight telescope, is 1 mil high and
wide when the panel is placed 52 meters from the end of the 25-mm gun
barrel. Thisgrid allows the tester to observe the location of the boresight
aming point. The aming point is then recorded on the score sheet.

I I T T
l

| ) [ =~
! J J

Figure B-8. Example boresight test panel.
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(1) The test panel has a white background. Squares on the panel are
marked by solid black lines that are I/8-inch wide. The length of each side of
asquare is 2 inches (5 centimeters). Numbers are from 1.5 to 2 inches tall.

(2) The drawing can be waterproofed like a map and stapled to a piece
of plywood for use as atest ,oanel. A fence or any other rigid structure can
be used to support the panel. It should be tied to the support structure so that
the panel does not get knocked down by wind. The panel is placed 52 meters
from the 25-mm gun. The panel can be placed on the ground in the upright
position, it does not have to be at gun level.

d. Scorn Sheet. A standardized score sheet is used to record and score
boresight data. An example of the score sheet isin[Figure B-9, page B-8.
The score sheet is used to screen all equipment—adapters, telescopes, and
25-mm boresight kits.

(1) The information section at the top of the score sheet is used to record
when testing occurred, who did it, the eguipment tested, and the results (pass
or fail) of the test. Test data are recorded in the two blocks labeled TEST 1
and TEST 2, There are two test blocks because equipment is tested twice.
A GO score must be received on both tests for the equipment to PASS the
screening tet.

(2) Before testing begins, know how to record and plot boresight aiming
points on the score sheet as described below.

(3) The telescope reticle must be aligned with the scoring grid of the test panel
before an aiming point isrecorded. If the reticleis out of alignment, rotate the
telescope until the correct sight picture is obtained ( page B-9).

(4) The aiming point of the telescope can be determined using one of
two techniques.

(a) For one technique, the tester draws an X on the scoring grid of the score
sheet where the telescope reticle is aiming a the panel[(Fi gure B-11{ page B-9).

Use of this technique maybe difficult for some testers because of the clutter
between the reticle and grid lines.
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[ EXAMPLE BORESIGHT EQUIPMENT SCORE SHEET }
DATE:___ __ _ TIME: _ | TESTTYPE: TELESCOPE ! ADAPTER / KIT
TESTER: TELESCGPE NO. ADAPTER NO.
UNIT: PASS ! FAIL (Pasarequires a GO on Tests 1 and 2)
| pe—p—— — 1
| TEST 1 |
SCORING GRID 1
Right aim-point coordinates: 5
AZ EL_ _
Lett alm-point coordinates:
AZ AL
Oistancs I inches 3
between aim points:
Distance in mlls.
between aim points:
SCORE: GO / NO-GO (GOis 1 mil or less) @ 1
@Q 1 3 5
lreeT s [N ]
E=~1r4 (AN |
e‘h‘ SCORING GRID 2
Right aim-point coordinates: 5
AZ EL
Lot aim-point coordinates:
AZ EL
Distance In Inchss 3
between gim points:
Distance in mils
between aim points:
SCORE: GO / NO-GO (GOis 1 mil orless) 1
1 3 5
INCH TO MIL CONVERSION ]
1 INCH TC MIL CONVERSION Ji
INCH 1/8 1/4 38 1/2 5/8 3/4 78 1
MILS 174 12 3/4 1 11/4 11/2 134 2

B-8
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CORRECT RETICLE ALIGNMENT INCORRECT RETICLE ALIGNMENT
| 5 5
-
= "
3 e B | %ﬂ 3
2-MIL ]
CIRCLE
1 JL_, 1
1 5 1 3 \ 5

Figure B-10. Reticle alignment.

SIGHT PICTURE SCORING GRID OF SCORE SHEET

5

Figure B-11. Sight picture and scoring grid.

(b) A second techni (E]juefor observing and plotting aiming pointsis
similar to using grid coordinates on a % Numbers along the bottom and
right side of the test panel are used to read grid coordinates for each aiming
Poi nt. Coordinates are read to the right and up starting from the lower
eft-hand corner of the grid. There are two readings for each aiming point of
the telescope—an azimuth (AZ) coordinate and an elevation (EL) coordinate.
* The right AZ coordinate is read where the AZ cross hair crosses the
scale at the bottom of the grid. The AZ coordinate for the example

is 3 3/4 mils. Thisis recorded as the right aim-point coordinatesin
data section 1 of the score sheet|(Figure B-12] page B-10).
* Theright EL coordinate is read where the EL cross hair crosses the

right Side of the grid. The EL coordinateis 3 /2 railsin the example

and is recorded as the right aim-point coordinatesin data section 1 of
the score sheet page B-10).
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SIGHT PICTURE Right aim-point coordinates:
AZ EL
5 Left aim-point coordinates:
H AZ EL

N
3 Distance in inches
| 3 between aim points:
L/ X .
Distance in mils
. between aim points:
~33/4 SCORE: GO/ NO-GO (GO is 1 mil of less)

1 1 5

AZ CROSS HAIR

Figure B-12. Azimuth for right aim-point coordinates.

SIGHT PICTURE Right aim-poini coordinaies:
AZ EL
L—-- 5 Left aim-point coordinates:
312 AZ EL
= Distance in inches
3 between aim points:
Distance in mils
1 between aim points:
1 3 5 , SCORE: GO/ NO-GO (GOis 1 mil or less)
EL CROSS HAIR
Figure B-13. Elevation for right aim-point coordinates.
(5) Plot the aiming point on the scoring grid of the score sheet. In this
case, go right 3 3/4 mils and up 3 1/2 mils (Figure B-14).
Right aim-point coordinate::z £L SCORING GRID 1
Left aim-point coordinates:
AZ EL 5

Distance in inches
between aim points: z 3
Distance in mils

between aim points:
SCORE: GO/ NO-GO (GO is 1 mil or less) > 1

Figure B-14. Aiming point plotted.
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(6) Two testers can practice recording boresight aiming points with this
technique by laying the 25-mm gun on different parts of the test panel. Testers
should practice observing and recording the AZ and EL coordinates for the
same aiming point. Testers should be able to obtain AZ and EL readings to
at least the nearest 1/4 of amil. However, optimal testing results are obtained
with aiming point accuracy readin%s taken to the nearest 1/8 mil.

e. Gun Lay. The gun should be aimed near the center of the test panel
before testing begins. This makes it more likely that aiming points will be on
the grid during testing. Aiming points not on the grid are difficult to record
and score. Gun lay is performed with foresight equipment using the following
procedures. The gun-lay procedure is performed in manual mode of turret
operation. A boresight equipment score sheet and pencil are required.
Accurate giun lay can be performed with a Wild-Heerbrugg boresight kit, if
one is avallahle.

1) Insert the adapter into the gun barrel.

2) Insert the telescope into the adapter with the eyepiece facing up.

3) Tell the gunner to lay the gun so that the telescope reticle ams at the
center of the panel. _

(4) Focus the telescope (Figure B-15).

« Focus the reticle using the reticle focus ring.
« Focus on the target using the target objective focus ring.

1

33—

' |

Figure B-15. Reticle aim at the center of the panel.

The telescope is now aiming at the center of the target; but the gun will not
be aiming at the center of the target if the boresight equipment is inaccurate.
For this reason, the following procedure is performed.

(5) Rotate the kit (telescope plus adapter) until the eyepiece is facing to

theright.
6) Mark the aiming point on scoring grid 1 of the score sheet
(Figure B-16/ page B-12).
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SIGHT PICTURE SCORE SHEET
5
-
3
N
S =il 3
1 3 5
P e | %
' 1
7 1 5
3
Eirenira 218 Wit viacht aimina naint
[ ] lsulv BT IV, INIG 'lul llllllllll s PU lllll

7; Rotate the kit until the telescope eyepiece is facing left.

~ (8) Mark the left aiming point on scoring grid 1 (Figure B-17). Taking
right and left aiming points Is like using a shot group to zero aweapon. The
next step determines the middle of the two aiming points to estimate where
the gun isaiming. Next, the gun is laid on the estimated center of the panel.

SCORE SHEET
SIGHT PICTURE

3

Figure B-17. Kit left aiming point.

(9) Determine aiming point of gun:
* Draw aline between the two aiming points marked on
the score sheet.

* Mark the middle of the line. Thisis where the

gunisaiming[(Figure B-18).
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¥
[~

X
1

1 3

3

Figure B-18. Aiming point.

(10) Lay the gun on the estimated center of the panel:

« Draw an arrow from the middle of the line to the center of the panel.
The arrow shows the distance and direction of the gun to target center
(Figure B-19).

« Helper tells the gunner to lay the gun the distance and direction shown
by the arrow from the last |ay of the telescape (Figure B-20).

(2]

= ______ N Aan M = =l B _a® oo P o andhm 2
rigure p-~1¥v. vistance ana airecuon mom center.
5
STOP ~——J_
H -2
START ~ _[
1
1 ]

Figure B-20. Adjusted aim point.
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NOTE: The example shows the start and stop points of a gun lay with
the telescope starting in the |eft position. In this case, the gun was
moved about 1 1/4 milsin the 1 o'clock direction. The gun lay can be
performed with the telescope in any position (left or right), but the gun
Ismoved the same distance and direction as shown by the arrow.

B-4. ADAPTER SCREENING TEST

Adapters are tested first using an accurate tel esccgi)e. New telescopes usualy
meet accuracy requirements, so obtain a new telescopeif possible. A new
telescope can be obtained from a new vehicle or from direct exchange for a
deflective telescope. A new telescope will be easy to identify if it'is still
wrapped in shipping materia. However, anew telescope may have been
unwrapped but till unused. These can be identified since there may dtill be
tape over the eyepiece. A telescope can be inspected for scratches, dirt, and
fingerprints on the lens to estimate prior use. . .

a. Mark Adapters. Adapters must be marked before screening. Apiece
of I-inch-wide masking tape is wrapped around the telescope end of the
adapter. Position marks are made on the tape: (a) to align the adapter in the
barrel and (b) to align the telescope with the adapter. An adapter marking
template can be used to help make the position marks (Figure B-21). The
template can be taped to the clipboard used to hold score sheets during testing.
The telescope end of the adapter is placed on the template and the position
marks. Adapters have no permanent identification marks, so an 1D number must
be added to each adapter. An identification number for each adapter is then
marked on the tape. The example adapter in Figure B-22is numbered with a 4.

A

B

Figure B-21. Adapter marking template.
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o ] ]

Figure B-22. Marked adapter.

h. Test. Testing begins when the vehicleisin place, the panel isin position,
the ?un isaiming at the panel, the adapters are marked, an accurate telescope is
available, and the data recorder has a set of score sheets and a clip board.

(1) Before testing each piece of equipment, one tester must record the date,
time, tester, unit, test type, telescope serial mumber, and adapter number on the score
sheet. The test type snows whether an adapter, telescope, or kit is being tested. |

(2) Adapters are tested using the kit rotation procedure used for the Kit
Accuracy Field Test. Testing begins with the telescope facing right. The
aiming point of the reticle is observed and recorded on the score sheet. The
adaf)ter and tel es.coPe.are then rotated together one-half turn (180 degrees)
until the eyepiece is tacing left. This aiming point is then recorded on the score
Sheet. Scormﬁ of eguipment accuracy is described in subparagraph c.

(3) Each adapter is given two iterations of the test to provide a more
reliable estimate of accuracy. Data for the frost test are recorded in the TEST 1
section of the score sheet, and the second test is recorded in the TEST 2
section. The only difference between tests 1 and 2 is the position of the adapter
in the gun barrel. The following describes a sample test.

(a) Insert the 25-mm adapter into the gun barrel with position mark A

facing right.
) Insert the telescope into the adapter with the eyepiece facing right.
¢) Estimate AZ coordinate and EL coordinate for the aiming point. The A&Z
coordinate for the example is 3 3/4, and the EL coordinateis 2 3/4 (Figure B-23).

N i s

2 i u i
(5D usay
9 T

Figure B-23. Azimuth and elevation with adapter
to the right, at mark A.
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~ (d) Record the AZ coordinate and the EL coordinate in the right
aim-point coordinate item of scoring grid 1 of the score sheet.
(€) Plot the right aiming point for test 1 on scoring grid 1 (Figure B-24).

SCORING GRID 1

Right aim-point coordinates:

AZ EL 5
Left aim-point coordinates:

AZ EL
Distance in inches 3
betwseen aim points: X
Distance in miis —
between aim points: 1
SCORE: GO/ NO-GO (GO is 1 mil or less)

Figure B-24. Right aiming point as recored on score sheet.

(4) It is best to plot an aiming point after its AZ and EL coordinates are
recorded in the data section of the score sheet. The following techniqueis
recommended for recording aiming points when two testers are collecting
data. The tester observing the aiming point reads the AZ and EL coordinates
to the other tester, who records them on the score sheet. The observer takes
the score sheet and plots the aiming point on the scoring grid using the AZ
and EL data. The observer compares the score sheet and sight picture to make
sure that the aiming points were accurately recorded.

(5) Now that the right reading of test 1 is completed, the eft reading
must be taken.

NOTE: It isimportant to maintain the position of the telescope in the
adapter during kit rotation If the telescope slips in the adapter when the
kit Is rotated, make sure that position mark A of the adapter is facing left
before the aiming point is recorded.
ot a RotaBteZboh the telescope and the adapter until the eyepieceis facing
lqure B-
(b) Record the AZ coordinate and EL coordinate of the aiming point in
the left aim-point coordinate in data section 1 of the score sheet. For example
the AZ coordinate is 2 1/2, and the EL coordinateis 2 1/2.
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Figure B-25. Azimuth and elevation with adapter
to the left, at mark A.

(c) Plot the left aiming point for test 1 on scoring grid 1 (Figure B-26).

SCORING GRID 1

Right aim-point coordinates:
AZ EL
Left aim-point coordinates: 5
AZ EL

Distance in inches

between aim points: = 3

Distance in miis X1~

between aim points:

SCORE: GO/ NO-GO (GQis 1 mil orless) 1
1 3 5

Figure B-26. Left aiming point as recorded on score sheet.

?16) Test 1 of the adapter is now complete. Test 2isjust like test 1 except
that the telescope is aligned with position mark B on the adapter before testing.
Ea% Rotate the adapter until position mark B is faci nglnght._
h) Rotate the telescope to the right. The AZ coordinateis 3 1/2, and
the EL coordinate is 2 1/4 in this example|(Figure B-27} page B-18).
éc) Estimate and record the AZ and EL coordinaes in the right aim-point
coordinate item of data section 2 of the score sheet.
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Figure B-27. Azimuth and elevation with adapter
to the right, at mark B.

(d) Plot the right aim-point on scoring grid 2 (Figure B-28).

Right aim-point coordinates: SCORING GRID 2

AZ EL
Left aim-point coordinates:

AZ  EL 5
Distance in inches
between aim points: 2
Distance in mils %
between aim points:
SCORE: GO/ NO-GO (GO is 1 mil or less} 1
1 3 5

Figure B-28. Right aiming point as recored on
score sheet for test 2.

(e) Rotate both the adapter and telescope to the left. Position mark B of

the adia;)ter should be facing left. AZ and EL coordinate readings are 2 1/4
and 2 1/4, respectively |(Figure B-29).

(f) Estimate and record the AZ and EL coordinates in the |eft aim-point
coordinate in data section 2 of the score sheet.

E(_}g Plot the |eft aim-point on scoring grid 2|(Figure B-30). ,

Data collection for one adapter 1s now complefe. Testing continues

until all adapters from one company are tested. Testing one adapter takes
about 2 to 4 minutes per piece, S0 13 adapters in a company can be tested in
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about 1 hour. Adapters are tested one company at atime until al equipment
in the battalion is tested. Adapters are then scored.

Figure B-29. Azimuth and elevation with adapter
to the left, at mark B.

SCORING GRID 2

Right aim-point coordinates:

N3 e LG

Left aim-point coordinates:

Azl_'/nLEL_L""t

3 Distance in inches
between aim points:

Distance in mils
between aim points:

SCORE: GO/ NO-GO (GO is 1 mil or less}

1 3 5

Figure B-30. Left aiming point as recorded on score
sheet for test 2.

c. Score the Adapter Data. The distance between the two aiming points
during an iteration of atest is used as ameasure of accuracy. To receive a
GO score, there must be 1 mil or less between the two aiming points. The
scoring grid on the score sheet is scaled so that 1 mil is 1/2 inch long. A
standard ruler is used to measure the distance between points. The distance
must be 1/2 inch or less for a GO score. GOs must be scored on both test 1
and test 2 for an adapter to pass the screening test. A step-by-step description
of scoring is given below. The previous sample data will be scored.
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(1) Use aruler that has markings every 1/16 of an inch. A 1/16 scale
alows measurement to the nearest 1/8 mil of the score sheet.
~(2) Measure the distance between the two aiming points marked scoring
grid 1. he distance in this example is 7/16 inch.
(3) Record the measured distance in the distance between aim-points item
of data section 1.
(4) Score test 1.

* Circle GO in data section 1 if distanceis 1/2 inch or less.
* Circle NO-GO in data section 1 if distance is more than 1/2 inch.

(5) Record distance in mils between aim points (Figure B-31). See the
conversion chart at the bottom of the score sheet (Figure B-32).

SCORING GRID 1

Right aim-point coordinates: _ £~

a3 e 2 34 5
Left aim-point coordinates: P {

AZ2AEL 25
Distance in inches 2
between aim points: /L@ X X
Distance in mils
between aim points: N

1
SCORE: / NO-GO (GO is 1 mil or less) s
3

Figure B-31. Distance between aim points, test 1.
h

cehant fAr tact 2
LIV Lol &,

INCH TO MIL CONVERSION

INCH 178 14 3/8 1/2 58 34 7/8 1
MILS 14 112 3/4 1 11/4 112 134 2

Figure B-32. Conversion chart.
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(6) Measure the distance between aiming points marked on scoring
grid 2. Thedistancein this example is 5/8 inch.
éYg Record the distance between aim-pointsitem of data section|.
8) Scoretest 2 (Figure B-33).
o Circle GO in data section 1 if distanceis 1/2 inch or less.

e Circle NO-GO in data section 1 if distance is more than 1/2 inch.

(9) Scorethe screening test.
o Circle PASS a top of score sheet if test 1 and test 2 are GOs.

* Circle FAIL at top of score sheet if:
— Test 1isaNO-GO.
— Test 2isaNO-GO.
— Test 1 and 2 are NO-GOs.

A sample completed score sheet for the same data is in Figure B-34| page B-22.
The adapter received a GO score for test 1 and a NO-GO Tor et 2. Therefore,
the sample adapter failed the screening test.

SCCRING GRID 2

Right aim-point coordinates:
AZ EL
. . . 5
Left aim-point coordinates:
AZ EL
Distance in inches 3
between aim points:
» as
Distance in mils X b3
between aim points:
SCORE: GO/ NO-GO(GOTs 1 mi o less) 1
1 3 5

Figure B-33. Distance between aim points, test 2.
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| “EXAMPLE BORESIGHT EQUIPMERT SCORE SHEET
oATE: /O -G~ 95 rwme: €832 TEST TYPE: TELESCOPE KIT
TESTER: SEQ__DLLDF,(J:!\,_, _f TELESCOPE NO. 302 2 ADAPTER NO. 1/- o
Z,
UNIT: /{13_'#”7 - PASS 30 on Tests 1 and 2)
[TEST 1 |
SCORING GRID 1
Right aim-point coordinates: 5
2 L ~n 27
Az 274 EL_ok Y
Left aim-point coordinates:
/ /
a2 272 B 2%
Distance in inches X 3
beiween aim points: 7/4 { ¥
: M/av - A
Distance in mils
between aim points:
@ e woutn !
SCORE: @ ¢ NO-GO (GO is 1 mil or less)
1 3 5
TEST 2
SCORING GRID 2
Right aim-point coordinates: 5
? )
32 e 24
Left sim-point coordinates: /
Az _2 G e 2 {;:
Distance in inches L /n . 3
1 aim points: )/c
Distance in mils X X
between aim points:
SCCRE: GO / (GO is 1 mil or less) 1
1 3 5
r INCH TO MIL CONVERSION J
INCH 1/8 1/4 3/8 1/2 5/8 3/4 78 1
MiLs 14 2 3/4 1 11/4 112 13/4 2

Figure B-34. Sample completed score sheet.

B-22




FM 23-1

B-5. TELESCOPE SCREENING TEST

Telescopes are tested for accuracy when paired with ahighly accurate adapter
identified after screening of adapters. The most accurate adapter has the
shortest distance between right and left aiming points during testing.

a. Mark Telescope. Each telescope has a seria number stamped on the
base plate near the shaft. The serial number can be marked on tape placed
on the 7.62-mm boresight kit container. Marking the case makes it easier to
sort accurate and inaccurate telescopes after testing.

b. Test. Telescopes are tested using the telescope rotation procedures.
After the adapter isinserted into the gun barrel, the telescope is inserted with
the eyepiece facing to the right. The aiming point is observed and recorded
on the score sheet. Only the telescope is rotated until the eyepiece is faci n?
to the left. The telescope passes standards if the aiming point changes 1 mi
or |ess after telescope rotation. Each telescope must meet the standard on
two iterations of the test procedures to pass the screening test. The following
describes the screening procedure for telescopes. Sample data are not
provided, since data recording, plotting, and scoring are the same as for
adapters.

~ (1) Record date, time, tester, unit, telescope serial number, adapter
assigned number, and test type in information section of score sheet.

(2) Insert an accurate 25-mm adapter into the gun barrel with position
mark A facing up.

3) Insert telescope into adapter with the eyepiece facing right (Figure B-35).
Record AZ and EL coordinates in the right aim-point coordinate item
of data section 1.
(5) Plot the right aim point on the scoring grid.

K\
)\ VA

"

Figure B-35. Mark A facing up, telescope to the right.
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(6) Rotate only the tefescope 180 degrees so that the eyepiece is facing
|eft. Position mark A of the adapter is facing up (Figure B-36).

. (72 Record the AZ and EL coordinates in the left am-point coordinate
item of data section 1.

(28) Plot the left aim point on scoring grid 1. Test 1isnow complete.
Test 21sliketest 1 except that position mark B faces up.

(9) Rotate the adapter until position mark B is facing up.

~ (10) Rotate the telescope to the right. Position mark B of the adapter
still is facing up.

(11) Record right aim point in data section 2.

(12) Plot right aim point on scoring grid 2.

(13) Rotate telescope to the | eft. Position mark B of the adapter isfacing up.
(14) Record aim point in the left am-point coordinate item of data section 2.

(15) Plot left aim point on scoring grid 2. Testing for one telescopeis
now complete. Testing should continue until al telescopes within the battalion
are tested.

o~

Figure B-36. Mark A facing up, telescope to the left.

¢. Scorethe Telescope Data. Scoring is done after accuracy dataare
collected for all telescopes. Scoring procedures are the same as for adapters.
A GO score is given on an iteration of the test procedure when the distance
between right and left aming pointsis 1/2 inch or |ess on the scoring grid of
the score sheet A pass on the screening test requires a GO score on both
iterations of the test procedure. The telescope fails the screening test if a
NO-GO score is received on one or both rotation tests. PASS or FAIL is
circled in the information section of the score sheet.
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B-6. FORM THE 25-MIM BORESIGHT KITS
The final objective is to form accurate 25-mm boresight kits from telescopes
and 25-mm adapters that are accurate. Kits are screened using the same
procedure and standard used for adapters—the kit rotation procedure with a
1-mil standard. To screen kits, adapters and telescopes meeting their
Standards are Eai red and tested. Accurate kits are reissued to the squad.

a. Before kits are screened, testing of adapters and telescopes may identify,
more adapters than telescopes that meet standards. In this case, the number of
accurate kits that can be formed is limited by the number of accurate telescopes.

b. If more telescopes than adapters meet standards, then testing of kits
begins using telescopes that are the most accurate. These telescopes will be
noticeably more accurate than their standard requires. The most accurate
telescopes are those with the lowest distance between right and left readings
during an iteration of atest.

c. After an accurate kit is formed, it isimportant to keep the adapter and
telescope together. The serid number of the telescope can be etched on the
adapter using an electrical etching tool.

B-7. QUALITY DEFICIENCY REPORTS _
Telescopes and 25-mm adapters not passing the screening tests must be
reported using Standard Form 368, Cguahty Deficiency Report. Separate
QDRs can be completed for each defective piece of equipment; however, it is
easier to fill out asingle QDR for all defective or inaccurate telescopes and a
second QDR for inaccurate adapters. In[Figure B-31, page B-27, isa sample
QDR for reporting defective and inaccurale Telescopes. The information for
this sample QDR is typed, but the SF 368 can be hand written.

a. Instructions or filling out the form for a defective or inaccurate
telescope are asfollows.

(1) Block 1a. The QDR should befilled out by the battalion master
%unner. Enter the unit designation and address to include the zip code and
the Department of Defense Ammunition Code (DODAC).

(2) Block 1h. This block is for the name of the person falling out the
QDR, duty phone number, and signature.

(3) Block 2a. The sample QDR shows the name and address of the
manager who will receive the QDR.

(4) Block 2b. Leave this block blank.

(5) Block 3. The report control number has 12 placesin it. The first
six places are the DODAC. The next two places indicate the calendar year
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(the last two numbers of the year), while the last four BI aces of the report
control number indicate the number of QDRs submitted by the unit.

(6) Block 4. Enter the dates that equipment was examined and tested.

(7) Blocks 5 and 6.  The form should have the same NSN and
nomenclature for the boresight telescope.

(8) Blocks 7 and 8. The manufacture (block 7) and part munber (block 8)
for the telescope are shown. The part number is on the base plate of the telescope.

(9) Block 9. Serial numbers of defective or inaccurate equipment will
be reported in block 22.

(10) Block 10. Enter UNKNOWN.
(11? Blocks 11 and 12. If telescopes are new or have been repaired, then

check block 11. Block 12 is used to enter manufacturing and repair dates if
they are known.

(12) Block 13. Enter NA.
(13) Block 14. Check the NO square.

(14) Block 15. Use block 15b to enter the number of items that were
examined and tested. The number of defective and inaccurate telescopes that
were detected is included in block 15c. Blocks 15a and 15d are filled out if
appropriate.

(15) Block 16. Enter the NSN of the BFV (M2) in block 16&(). Enter
NA inall other portions of block 16.

(16) Blocks 17, 18, and 19. Enter or check UNKNOWN.

(17) Block 20. Enter the letter O since defective items were detected
and reported at the organizationa level.

(18) Block 21. Check and writein 45 in the blank for HOLDING
EXHIBIT FOR DAYS, so that defective items will be held 45 days
pending disposition instructions.

ﬁ19) Block 22. This is the most important block because it contains the
details of the problem. This block presents information suggesting that a
problem exists (for example, excessive ammunition expenditure during
zeroing), how the equipment was examined or tested to detect the problem
(for example, telescope rotation test%, and the results of testing. If thereis not
enough space on the form, then another sheet with the Report Control Number

can be included|(Figure B-37).
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PRODUCT QUALITY DEFICIENCY REPORT JD CATEGORY | {4 catecony 1l
Ya. FROM ©Origiraior] 24 YO fScreening polnil}
Commander, }/29th IN Commander, US AMCCOM
ATTN: Bn Master Gunner, SFC John C. Smith ATTN:  AMSMC-QAD
Fort Bennimg, GA 31905 W33RQH Rock lsland, IL 61299
75, NAME, TELEPHONE NO. AND SIGNATURE TC OATE To. NAME, TELEPHONE NO. AND SIGNATURE 7C DATE

5. NATIONAL STOCK NO. TNSN]

1005-01-120-0449

4, DATI 1CH
DISCOVERED
May-Jun 86

& NOMENCULATURE
25-mm Boresight Adapter Assembly

CITY/ETATE . CODE e SHIPPER/CITY/STATE 8. MFRS PART NO.
Unknown Unknown Unknown 12524010
T, SERIALAOT/BATCH NO. 10a. CONTRACT NO. 100, PURCHASE OROER NO. 10c. AEQUISITION NO. 106, GOL NO.
See Block 22 Unknown
13 ™M . 12, E:,t:c‘ﬂfggvaE:EAu&D [EH ?:?:‘?;éﬂu TIME AT 4. GOVERNMENT WMATERTAL
REPAIRED/
[J~ew [ Sveanavieo [Jves K]no
s REZEVED Cd 4345 Te BEFIEIE] 4N 1o "
15. QUANTITY L 42
o ENO iTEM |11 TV PE/MODELSERIES T3 SERTAL NO.
16.DEFICIENT | [Alemr, Fighting Vehicle, Infantry, M2
ITEM NSN 2350-01-048-5%20 N/A
WORKS (1) NATIONAL STOCK NO. (NSNL] (2) ATURE (3] PART NO 4) SERIAL NO.
b NEXT
ITH HIGHER
onm REESELY N/A N/A
oRT T 8. ESTINATED REPAIR COST BN DATE
SR e e S B

TGN

RELEASED FOR RETURNED

INVESTIGATION TO STOCK
2 ey, wrong, how end elrcuma by, description of dil o,
Atdach coples of . Conttmue on separete sheet if necossary.}
1. First indication of trouble was excessive asmunition expenditure during numerous
zeroings of the 25-mm gun.
2. Deficiencies were detected during inspectfon and testing of boresight equipment.
3. Adapter accuracy was tested using the kit rotation procedure. The tested adapter and
an accurate telescope were rotated 180 degrees in the gun. The standard required a change
in aiming point of no wmore than 1 wil.
4. A total of 42 adapters did not weet the accuracy standard.
~- 5. .Adapters not weeting standards were marked with identification numbers.

They will be

held for 45 days rzending disposition imstructions
23 LOCATION ICIENT MATERIAL

24470 (Action Foint)

58, YO (Support Foint} (Use [temas 36 and 27 ([ more then ome]

40, WAME, VELEMHONE NO. AND SIGNATURE 24c. DATE 256, NAME, TELEPHONE NU, AND SIGNATURE
26a. 70 Bupport Point} 27, 7O (Support Poini)
260 NAME, TELEPHONE NO. AND SIGNATURE 26c. DATE 775 NAME, TELEPHONE NO. AND SIGNATURE  |27¢. DATE

348

102
NSN T840-00-133-334)

SYANDARD FORM 388 (REV. 10-83)
GENERAL SERVICES ADMINISTRATION
{FPMR 101-26.9)

Figure B-37. Sample telescope quality deficiency report.
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b. Instructions for falling out a QDR for a defective or inaccurate adapter
are as follows: -
A sample QDR for adapter isin|Figure B-38. Blocks 1 and 2 are the same
as for telescopes. The report Control Number is different from the telescopes
because each QDR has a separate number. The NSN and nomenclature for
the 25-mm adapter is shown below. The part number _ﬁBIock 8) depends on
the design of the adapter. Blocks 9 through 21 are filled out in a manner
similar to that used for telescopes. Block 22, the most important part of the
QDR, isfilled out as shown with the exception of the number of reported
defective adapters (Item 4). Thisisthe number of defective adapters detected
during testing.

C. Repair of the boresight kits is the responsibility of depot maintenance
or the manufacturer depending on the deficiency.
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PRODUCT QUALITY DEFICIENCY REPORT {71 catecory | [l caTEGORY &t

ta FROM (Originator) 2a. TO (Sereening point}

Commander, 1/29th IN Commander, US AMCCOM

ATTN: 8n Master Gunner, SFC John C. Smith ATTN: AMSMC~QAD

Fort Benning, GA 31905 W33RQH Rock Island, IL 61299
76 NAME, TELEPHONE NO. AND SIGNATURE Tc, DATE 76, NAME, TELEPHONE NO. AND SIGNATURE " Ta BATE

SFC John C. Smith AV 835-4101
L REPORT CONTAOL RO, [4. DATE DEFICIENCY o ) < €

W3IRQHOGS lﬁay un B 4900-00-867-6607 |5x Boresight Telescope
T MANUFACTURER/CITY/STATE Te. MFRS. CODE [7:, SHIPPE R/CITY/STATE 8 MFRS PART NO,

i Lenzar P/N

Lenzar Optics Corp. | B5-0111-9520-4
T SERIAL/A.OT/BATCH NO T0a. CONTRACT NO. 10D, PURCHASE ORDER NO. T0c. REQUISITION NO' 10d. GBL NO. -

See Block 22
1LITEM 12, D:EYR(ESESE b‘\‘/‘E';P(ASE(D Il\ ?:‘E:UAJEING YIME AT 14. GOVERNMENT FURNISHED MATERIAL

AEPAIRED/
_l:lNEW [ ovemauLeo N/A H N/A Dves [dwo
 RECEWLO  INSPECTED [« DEFICENT 3. TN STOCK
15 QUANTITY ? 60 T 1 o
o enD 1TEM |1 T YO E/MODEL/SERIES @ SERIALND.

16. DEFICIENT 1.%".:.",_’ Fighting Vehicle, Infantry, M2

ITEM ete) NSN_2350-01~048-592, N/A

WORKS — TIV NATIONAL STOCK NO. (NSN) | (2] NOMENCUA TURE T PART NG ) SERIAL NO.

ONMWITH " Higken

ASSEMBLY
N/A N/A N/A N/A
1T, UNIT COST 18. ESTIMATED REPAIR COST 19, ITEM UNOER WARRANTY 19b. EXPIRATION DATE
UN

P $ ol Dives (w0 ] oo
20. WORK UNIT COGE/EIC (Nevy and Air Force Only )

0
71, ACTION;OISPOSTTION

RETSURNED DTHER ”hpum

REPAIRED

Pererivn, o Jert obirey. » = nd why. circms tnces prior Lo & d- 7 2l GUTICUIr, cates. action u-.n Tncluding
o-u. Aﬂ.ch co'h- of supporting d. nta, Contheue on i naces
1. First indicacion of trouble was excessivz amunir.ion expenditure during numerous
zeroings of the 25-mm gun.
2. Deficiencies were detected during inspection and testing of boresight equipment.
3. Eleven telescopes were unserviceable or had operational problems as follows:
A. Water/condensation in the telescopes: S/Ns 1043, 1484, 2134, & 2088A.
B. Eyept. embled or assembled incorrectly: S/Ns 1050, 1176, 1807, & 2234.
C. Telescope dirty inside: S/N 2022, 3464,& 1240.
— &4, Accuracy was tested by rotating the telescope 180-degrees in a 25-mm adapter.
5. Six telescopes not meeting the standard had S/Ns of 1190, 1775, 2086, 2110, 2173, & 2254..
Z3. LOCATION OF OEFICIENT MATERIAL

RELEASED FOR
INVESTIGATION
Z2. DETAILS

742, 7O (Acfion Foint) 253, YO (Support Point] Use [tams 26 and 17 (7 more fRon one)

2ab, NAME, TELEPHONE NO. AND SIGNATURE TJiDATE 756, NAME, TELEPHONE NO. AND SIGNATURE -
262. 70 (Support Poin] 274 YO (Support Foint}

3§b. NAME, TELEPHONE NO. AND SIGNATURE 26c. DATE 776, NAME, TELEPHONE NO. AND SIGNATURE  [27c. CATE
NN 30001335541 STANDARD FORM 368 (REV. 10-85)

GENERAL SERVICES ADMINISTRATION
(FPMA 101-26.8)

Figure B-38. Sample adapter quality deficiency report.

B-29




FM 23-1

APPENDIX C

BORESIGHTING AND
WEAPON CHECKS WITH
THE CLOSE-IN PANEL

The close-in boresight panel is used to boresight the BFV
turret weapons in a restricted or confined area like the
motor pool (Figure C-1). Reference crosses are labeled
TOW, [SU, AUX, 25MM, and COAX. A sixth reference is
T-shapd and made of metal to allow horesighting of the
thermal sight. The background color of the panel is white,

the IU cross and T are black, while the TOW, 25MM

COAX, and AUX crosses are orange.|Paragraph C-2
describes how to boresight turret weapons and Sights wit

the close-in bores?ht panel. |Paragraph C-7|describes the
dimensions and features of the panel In addition to
procedures for making the panel.

TOW
ISU

AUX

T —1— -
T

25MM

Figure C-1. Close-in panel.

C-1. WEAPON CHECKS

The close-in boresight panel is also used to test backlash, equilibrator, drift,
and boresight retention. These tests allow the BFV crew to identify weapon
system errors that decrease firing accuracy, and to become more familiar with
their weapons.  Tests for backlash, the equilibrator, and drift should be
conducted in the motor pool in preparation for livefire.
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C-2. BORESIGHITING . _ _
Depende on the positioning of vehicles and the panel in the motor pool, it may

be possible to boresight vehicles of an entire battalion with one panel. Figure
C-2 shows an overhead view of panel placement and location of vehicles,
PANEL —— ——
t
|
i
DIRECT ! 10 m
LINE : © n20m
| 1580 m
!30m
VEHICLE :‘ =
AREA "I ) i |
|
|
1

TBOm

Figure C-2. Panel placement.

a. Panel Placement. The panel can be placed from 0 to 25 meters above
g][ound level. This allows panel placement on top of a building or onthe side
of atower,

(1) Vehicles can be up to 30 metersright or left for direct line distances
of 100'to 120 meters. For direct line distances of 120 to 150 meters, vehicles
can be 50 metersto the right or left. o _

(2) Direct line distance is determined when the panel isfirst placed in
the motor pool. A boresight kit isinserted into the 25-mm gun of avehicle
positioned on adirect line with the panel. The boresight reticle is aligned
with the 25MM cross on the panel. Ranging gaps (Figure C-3) in the 25MM
cross are used to determine the panel’s distance. Vehicles are at a correct
distance if the 2-mil circle of the boresight reticle is on the edge of, or in the
gaps of, the 25MM cross. The following are examples of vehicles at correct
distances for boresighting (Figure C-3).

2-Mil Circle Boresight Telescope

O & O

I | _ o
100 Meters Between 100 and 150 Meters 150 Meters

Figure C-3. Correct distance alignment for boresighting.

C-2



FM 23-1

b

Preparation. Crews should be familiar with boresight procedures

described in TM 9-2350-252-10-2. All turret weapons must be mounted and
otﬁ)erat_ional. A boresight kit and turret tool kit are required. The following
checklist is used to prepare for boresighting with the close-in boresight panel.

C.

Master power on.
Turret power on.
Night vision switch turned on.

Turret, gun, and TOW sefect levers
in power (to raise TOW launcher).

TOW launcher raised.

Turret azimuth select lever in manual.
Gun elevation select [ever in manual.
TOW elevation drive select lever in power.

Day and thermal ballistic sight cover
doors open.

Sensor select switch set on neutral.
Range control knob set at O.

Reticle brightness turned all the way
to the right.

Magnification set on high.
AP or HE selected on weapons
control panel.

Status indicator displays ammunition
and range index.

Gun reticle is displayed.
Turret travel lock disengaged.

Weaponsand Sight Alignment. Weapons and sight are aligned

asfollows. _
(1) Boresight kit accuracy test should be done before sight and weapon

alignment (seefAppendix B)).

(

2? Lay the

-mm gun. The gun lay pattern should end in elevation to

control backlash.
Egg Helper rotates the telescope until the eyepiece is facing up.

Helper aligns the boresight reticle with the 25MM cross on the panel:
* Tells gunner to dign the top of the 10-mil circle of the boresight
reticle with the 25MM cross on the panel page C-4).
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* Tells gunner to dign the boresight reticle with the 25MM
cross on the panel (Figure C-5).

25 MM CROSS
' ON PANEL

25 MM

10-MIL CIRCLE
BORESIGHT RETICLE

Figure C-4. 10-mil circle aligned with the 25MM cross.

BORESIGHT
— RETICLE
N
5%
25 MM

Figure C-5. Boresight reticle aligned with the 25MM cross.

NOTE: Do not traverse the turret or elevate or depress the gun until
aignment of the TOW weapon system.
(3) Align the ISU day reticle. The neutral sensor select setting is better
on bright sunny days. _
(a(); Move the sensor select switch (clear or neutral) to produce the best
view of the ISU reticle and Panel.
(b) Align the ISU reticle with the ISU cross on the panel using the AZ
and EL boresight adjustment knobs.
(c) Adjust the browpad [Figure C-6).
NOTE: When the panel is from 100 to 150 meters away, head
movement on the browpad changes the aim of the reticle. For example,
moving the head to the left shifts the aim to the left. Correct adjustment
of the browpad isimportant.

« Move head to the left until the sight begins to black out and note the
aiming point of the reticle; thisaiming point is called the l€ft limit.

« Move head to the right and note the right limit of the reticle.
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« Move head up and note the upper limit of the reticle.
* Move head down and note the lower limit of the reticle.

* Adjust the browpad so that the reticle appears centered
between the left, right, up, and lower limits.

ISU

CENTER \ _RIGHT

X\

and lower limits.

NOTE: If the ISU reticle is not aigned with the ISU cross after
adjustment, the reticle will require realignment.
(d) If necessary, realign the ISU reticle with the ISU cross using the AZ
and EL boresight knobs.
4) Align the auxiliary sight.
a) Focus sight with the eyepiece diopter.

b) If necessary, align the cross of the auxiliary sight with the AUX cross
on the panel:

 Loosen locknut.

« Adjust thumbscrews|(Figure C-7] page C-6) to dign the level
(horizontal) line of the reticle cross hair with the level

line of the AUX cross on the panel.
« Tighten the locknut.

« Loosen horizontal adjustment lock screw by about
one-half turn to the left.

* Turn horizontal adjustment screw to align the vertical
line of the reticle cross hair with the vertical line of
the AUX cross on the panel.

« Tighten the horizontal adjustment lock screw [(Figure C-g, page C-6).

Figure C-6, Reticle centered hetwaen left, right,
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=
N
%\ CRANK

) ’
W THUMBSCREWS

Figure C-7. Locknut, crank, and thumbscrews.

? |
T, ( ‘i /bs
HORIZONTAL ! A AL
TvTHA VTN AL W

L ADJUSTMENT
| LOCK SCREW

e L
I
HORIZONTAL
ADJUSTMENT
SCREW

Figure C-8. Horizontal adjustment lock screw and
horizontal adjustment screw.

(5) Align the 7.62-mm coax machine gun.
a) Select ammunition:
« Pressthe 7.62 button on the weapon control box.

o Check that 7.62 appears on status indicator.

« Helper inserts the 7.62-mm adapter and boresight telescope into the
coaX|aI machine e?
¢) Helper tefls gunner to dign the boresight reticle with the COAX cross
on the panel
« Tells gunner to use the AZ knob on the gun to dign
the boresight AZ cross hair (vertical) with the vertica
line onthe COAX cross.

« Tellsgunner to use the EL knob on the gun to dign the
boresight EL cross hair (horizontal) with the level line
on the COAX cross.
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(6) Align the ISU night reticle.
(2) Move sensor select switch to NIGHT.

NOTE: Use of black hot makes it easier to see the ISU reticle on the T
of the panel.

gb? Set the polarity switch (PLRT) on black hot (BH).
¢) Adjust the thermal sight until the T is clearly vishle:
Turn the CON knob al the way to the right.

Turn the BRT knob al the way to the left.

Turn the BRT knob to the right until the “T” on the panel is seen.
Focus on the T using the focus ring.

Turn the CON knob |eft about one-quarter turn.

Turn BRT knob to the right until the T becomes clearer.

Repeat focus ring, CON knob, and BRT knob adjustments, if
necessary.

(d) Allgi< nthe ISU reticlewith the T on the panel using the night boresight
EL and AZ knabs (Figure C-9).

ISU RETICLE

“T" ON PANEL

Figure C-9. ISU reticle aligned with T.

7) Align the TOW weapon system.

a) Move the sensor select switch to clear or neutrd.

h) Place the 25-mm gun elevation select lever in the power mode.

¢) Place the TOW elevation lever in the manual mode.

(d) Helper inserts the horesight telescope into the aignment hole between
the TOW launcher tubes.

(€) Press the TOW button.

(f) Check that the TOW indicator light goes out when the self-test is
completed.

(g) Check that TOW appears on status indicator.
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(h) Helper digns the boresight reticle with the TOW cross on the panel:
* Tells gunner to traverse to align the boresight AZ cross hair (vertical)
with the vertical line of the TOW cross.

* Tells gunner to gunner or depress to aign the boresight EL cross hair
(horizontal) with the level line of the TOW cross.

(i) Align the TOW reticle EL cross hair (horizontal) with the level line
ontheSU cross of the panel using the TOW boresight sCrew.
. (fl g Traverse to align the TOW reticle with the ISU cross on the panel
(Figure C-10). .
« Determine launcher aignment error:
» Observe the aiming point of the boresight reticle on the TOW cross
of the panel.

« Edtimate distance (mils) between the boresight reticle and TOW cross
using the 2-mil circle of the boresight reticle.

() Adjust the launcher if the error is more than 1 mil.

TOW CROSS
Tow ON PANEL

{ £

N

L/
2-MIL CIRCLE
BORESIGHT /<j
RETICLE

Figure C-10. 2-mil circle and TOW cross alignment.

C-3. BACKLASH TEST

When the direction of gun elevation is reversed (for example, the gun is
depressed after being elevated), the sight may not immediately move with the
gun. This slack between the sight and gun is called backlash. Backlash is
controlled during boresighting by using agun lay ending in elevation. To
prevent gunnery errors caused by backlash, targets should al'so be engaged
using a gun lay ending in elevation. Separate backlash testing procedures are
described for the ISU and auxiliary sight.

a. Boresight. The 25-mm gun, ISU day reticle, and auxiliary sight must
be foresighted asdescribed in @a@@% E]Z before backlash is tested.
Weapon, sight, and turret controls are sef the same as at the start of
boresighting.
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b. Measure | SU Backlash. |SU backlash is measured asfollows:

(1) If necessary, select AP-SS on the weapon control box. Do not move
or remove the 25-mm boresight kit until backlash testing is completed.

(2) Insert 25-mm adapter and boresight telescope into the 25-mm gun
If necessary, focus the telescope.

(3) Align the ISU reticle with the ISU cross on the panel using gun and
turret handwheels.

(4) Deﬁress the gqun. Use the gun handwheel to depress the gun, until
t(r&e top %‘ i 1()3 ISU reticle touches the bottom of the ISU cross on the panel

igure C-11).

25MM CROSS
_‘4" ON PANEL

% :M ISU RETICLE

Figure C-11. ISU reticle position below the 25MM cross.

5) Elevate the gun to align the ISU reticle with the ISU cross on the panel.
6) Helper notes the aming point of the boresight reticle. _
7) Elevate the gun. Use the gun handwhee! to elevate the gun, until the
bottom of the ISU reticle touches the top of the ISU cross on the panel.
8) Depress the gun to align the | SU reticle with the ISU cross on the panel.
9) Helper notes the aiming point of the boresight reticle.
10) Measure backlash.
a) Heelfer notes the location of the boresight reticle and the 25MM cross.
h) Helper uses the 2-mil circle of the boresight reticle to estimate the
distance (mils) between aiming points observed in elevation and depression
(Figure C-12).

256MM CROSS
ON PANEL
AN 11 5 MILS
25MM °
2-MIL CIRCLE
BORESIGHT
RETICLE

Figure C-12, Distance between aiming points.
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(c) Notify unit maintenance if backlash is more than 2 mils.
NOTE: The backlash for the example is 1.5 mils.

c. Measure Auxiliary Sight Backlash. Auxiliary sight backlashis
measured as follows.
1) Insert the 25-mm adapter and boresight telescope into the 25-mm gun.
Align the auxiliary suﬂht reticle with the AUX cross on the panel
t

e turret and gun handwheels.
3) Usethe ﬂun andwhee! to depress the gun, until the top of the auxiliary
sight reticle touches the bottom of the AUX cross on the panel (Figure C-13).

AUX AUX CROSS

" ON PANEL

Qi

[T h)
oland

/ RETICLE
B

us n%

Figure C-13. Auxiliary sight reticle positioned
below the AUX cross.

(4) Elevate the gun to align the auxiliary sight reticle with the AUX cross

onthe panel.

5) Helper notes the aiming point of the bores %ht reticle. .

6) Use the gun handwhee! to elevate the gun; the bottom of the auxiliary
sight reticle touches the top of the AUX cross on the panel (Figure C-14).

/ SIGHT RETICLE
AUX CROSS
AU)/ ON PANEL

Figure C-14. Auxiiiary sight reticle positioned
above the AUX cross.
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(7) Depress the gun to align the auxiliary sight reticle with the AUX
cross of the panel.
(8) Helper notes the aiming point of the boresight reticle.

(9) Measure backlash as described for the ISU.

C-4. EQUILIBRATORTEST S
When the ISU reticleislaid on target in power mode, the aiming point should
not change when the palm switches are released. The equilibrator may be
faulty if the sight and the gun drop &fter the palm switches are released. The
following is a check of the equilibrator. The equilibrator test is conducted
after boresighting and the backlash test. Turret and gun select levers should
be on power. o -

a Using the gunner’s handstation aign the ISU reticle with the ISU
cross on the panel.

b. Release the palm switches.

¢. Notify unit maintenanceif the ISU circle and 1SU cross are not aligned
when the palm switches are released. Failure to €a$ the test may be because
of afaulty equilibrator or afaulty gun elevation brake.

C-5.DRIFT TEST
Drift is tested after the equilibrator test. Switch settings and vehicle conditions
are the same as existing at the end of the equilibrator test. When stabilization
IS turned on, the palm switches are daoressed, and the BFV is stationary, the
25-mm and coax reticle is allowed to drift from the aming point no more than
0.1 mil per second. A 5-second test of drift is described.

a Turn stahilization on.

b. Check that the stabilization indicator light comes on.

C. Pressthe drift button. Testing should be conducted within one minute
after pressing the drift button.

. Align the ISU reticle with the ISU cross on the panel, using the

gunner's handstation.

e. Start five-second test.

(1) Helper uses watch to signal start of test.

(2) Gunner presses the palm switches while keeping the handstation in
the neutral position.

f. Stop the test.
El; Helper signals end of five-second test.
2) Gunner releases palm switches on helper’s signdl.

0. Drift is scored.
(1) The standard is met if the SU cross of the panel is either on or within
the 1-mil circle of the ISU reticle. (See|Figure C-15] page C-12.)
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(2) Notify unit maintenance if the ISU cross of the panel is outside the
|-mil circle of the ISU reticle.

ISV

ISU CROSS
—" ON PANEL

Q)

ISU RETICLE

Figure C-15. Drift within 1-mil circle.

C-6. BORESIGHT RETENTION TEST

After the 25-mm gun and ISU are boresighted, sight ali%nment should change
no more than 0.25 mil for vehicle operation up to 50 miles, provided that the
ambient temperature does not change more than 54 degrees (plus or minus)
from that existing when boresighting was conducted. If boresight retention
requirements are met, the weapon can be boresighted in the motor pool and
the vehicle can move to a fighting position without the need to re-boresight
before zeroing.

a. Vehicles should be tested to ensure that boresight retention
requirements are met. The most accurate boresight equipment should be used
to test boresight retention.  Because of boresight equipment errors, the
boresight retention standard for field testing is 1 mil.

b. Boresight retention can be measured during a tactical road march or
any other movement exercise that does not require adjustment of the boresight
knobs. Boresight retention can be measured following movement of any
distance; movement does not have to be 50 miles. Testi n? alows crewsto
learn the conditions that lead to loss of bores %ht retention for their vehicle.
Thisiscritica for deciding when to re-boresight the weapons.

El% |dentify a 25-mm boresight kit that passes the kit accuracy test.

2) Conduct preparation, lay the 25-mm gun, and align the ISU day
reticle as described in@,
(3) Tape the cover of the boresight knobs to prevent accidental movement

or adjustment.
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(4) Record distance traveled and temperature variations during the vehicle
operations (Weather conditions such as hot or cold temperature, rain.)
(5) Test borgﬁi glht retention. i boresil el
a) Return vehicle to same positioning which boresighting was conducted.
h) Conduct preparation as described in|paragraph C-Zi
¢) Insert the boresight kit into the 25-mmgun. _
Alignthe 1SU reticle with the ISU cross on the panel using agun lay
pattern ending in elevation.
(e) Determine horesight retention:
*The|-mil field standard is met if the 25MM cross
on the panel is on or within the 2-mil circle of the
boresight telescope (Figure C-16).
*The standard is not met if the 25MM cross of the
panel is outside the 2-mil circle of the boresight telescope.

ON PANEL

/— \ 25MM CROSS
' )(

‘/
.

2-MIL CIRCLE
BORESIGHT
RETICLE

Firmira C.18 Raracinht ratantinn ma+t
L] lsulw T e lev-‘!lsllt PO LwIILIVIE TV L

C-7. PANEL CONSTRUCTION
The panel can be constructed locally.

a. Panel Dimensions and Features. The close-in boresight panel is 4 feet
by 8 feet. The location of the center of each crossis measured from the [ower
|&ft corner of the panel [Table C-1, page C-14).
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REFERENCE CROSS
DIRECTION TOW ISU T AUX 25 MM COAX
RIGHT 19 M 49 63 64 74
uP 35 31 31 31 14 19

Table C-1. Distance {inches) of crosses from lower left
corner of close-in boresight panel.

(1) The lines of all crosses, except the T, are 1/2 inch. The I-inch lines
of the T are made of steel, screwed on the panel to alow agood image for
thermal boresighting. Lines are either black or orange. Crosses viewed with
a black reticle (boresight telescope and auxiliary sig t?) are orange. The two
references (ISU and T) viewed using the 25-mm reticle are black. (See Table C-2.)

REFERENCE CROSS
FEATURE TOW ISU T AUX 25 MM COAX
COLOR ORANGE BLACK | BLACK | ORANGE | ORANGE | ORANGE
WIDTH 1/2 1/2 1 1/2 if2 1/2
{inches)

Table C-2. Color crosses and with of lines.

(2) Thelength of each arm on the crossesisin Table C-3. The 8-inch
upper and lower lines of the 25MM cross have ranging gaps from 4 to 6 inches
from the center of the cross.

REFERENCE CROSS
ARM TOW ISU T AUX 25 MM COAX
UPPER 8 10 0 6 8 6
LOWER 8 10 8 6 8 6
RIGHT 8 4 6 6 6
LEFT 8 8 4 6 6 6

Table C-3. Length of lines on crosses.

b. Supplies. The following supplies are needed:
« 3/4-inch x 4-foot x 8-foot exterior plywood,
AIC grade or B/C grade.

o A 151/2-inch-long strip of |-inch-wide steel.

« Four number 6, 3/4-inch-long flat-head
wood crews.
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* One quart of white primer, exterior
(ail or akyd base).

* One quart of white paint, exterior
(latex or oil base).

* One pint of black paint, exterior
(latex or oil base).

* One pint of bright orange paint, exterior
(latex or oil base).

« Paint thinner or brush cleaner.
« Medium grit sandpaper.
« If the names of crosses are not painted on,

then 3-inch vinyl stick-on letters are used
to spell TOW, [SU, AUX, 25MM, and COAX.

¢. Equipment. The following equipment is needed:

« 8-foot straight-edge.

* Two C-clamps.

« Framing square.

« 8-feet (or longer) tape measure.

* 6-inch or 8-inch paint pad or a paint brush.

« 3/8-inch paint brush.

* A router and al/2-inch straight router bit.

« Power drill and al/4-inch bit.

* Jigsaw.

* Pencil.

d. Procedures. The following procedure allows construction of the
Ba_nel_ by anY ferson who can measure, paint, use a jigsaw and a router.

ainting the1/2-inch-wide lines for the crossesis simplified by using a router

to cut grooves that form the crosses. The grooves are then painted.
13 Sand the front, back, and edge of plywood to remove dirt and grease.

2) Mark the words “LOW, LEFT™ on the lower left-hand corner of the panel.
_(3) To mark the TOW cross, use a pencil and the 8-foot straight-edge to

pag )
eamark 19 inchesto the right (A) of the lower |eft ed?e of the
e C-1)shows that the TOW crossis 19 inches from the left edge
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Draw aline connecting the two marks made a (A) and (B).
Make amark at 35 inches up from the bottom edge of panel (along
8-foot side) (C). . .
ée{ Make amark at 35 inches up from the lower right edge of the panel (D).
f) Draw aline connecting the two marks made a (C? and (D).
(9) Make marks 8 inches from the center of the cross formed by lines
drawn (E, F, G, H). (The length of each arm is shown in[Table C-3))

EZiM ake amark 19 inches to the right (B) of the upper left edge of the panel.
c

CENTEROF +—2

TOW CROSS c

+
-C N 8“- H D—

3" 3"

A

19"

Figure C-17. Positioning the TOW cross.

(4) To mark the ISU, AUX, 25MM, and COAX crosses, use the
following procedure.
(a) Using the data from the RIGHT direction row of mark the
vertical lines of the crosses as described above for the TOW cross.
(b) Using the data from the UP direction row of[Table C-1, mark the
horizontal lines of the crosses as described above for the TOW cross.
(c) Mark the length of each arm of each cross using the data from[Table C-3.

(5) Rout the crosses by performing the following for each cross.
(a?1 Set router depth shallow (1/32 or 3/64 inch) so that it will not cut

throu% thefirst layer of the plywood. .
é ; ClamE the straight-edge to the wood to serve as a guide for the router.
¢) Use the router to cut grooves between the tick marks for the lines of

the cross.

(6) Apﬁly acoat of primer to the front, back, and edge of the panel.
Make sure that paint does not build up in the grooves.
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(7) Apply acoat of white paint to the entire panel.
582 Paint the crosses using a 3/8-inch paint brush and colors described

n

(9 MaketheT. _ _ _
(@) Cut the steel strip into one 8-inch section and another 7 1/2-inch
section usm_? ajigsaw. _ _ _
(b) Drill two I/4-inch holes in each of the two sections: each hole is
placed 1 1/2 inches from the end.
g Apply a coat of primer.
Apply acoat of black paint.

(10) Mount the T.
E Lay astraight edge along the right arm of the ISU cross.
- h) Draw a 9-inch line along the straight-edge starting at the edge of the
right arm.
) (c) Align the 8-inch strip of steel on the line; the left edge of the strip
touches the right edge of the right arm of the ISU cross.
d) Mount the strip using two wood screws. _
e) Center the 7 I/2-inch strip undernegth the 8-inch strip to form the letter T.
(f) Mount the 7 |/2-inch strip using two wood screws.

(11) Label the crosses using vinyl letters and numbers. Apply |abels as
shown in[Figure C-1.
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APPENDIX D
DISMOUNTED INFANTRY
TRAINING

This appendix provides information for developin

dismounted training programs. ARTEP 7-7J-DRILL an

ARTEP 7-8-MTP provide the task, conditions, and
standards.|Chapter 6|describes the METL devel opment
process and Trsts methods for commanders to assess
dismounted infantry proficiency. Training must be
battle-focused, challenging, and must emphasize
dismounted skills. Dismounted training must start with the
individual soldier and progress through fire team, squad,
and platoon.

D-1. REQUIREMENTS FOR TRAINING EXECUTION
Training to tough and demanding standards develops dismounted infandtrymen
who can fight and win on the battlefield. Leaders and trainers should review
their training respongibilities for f)lannni ng and execution in Chapters 3and 4
of FM 25-101. This review will enhance their ability to provide tough and
challenging training. Leaders must apply several important considerations when
conducting dismounted infantry training. These key considerations are—
« Concentrate on the basic fundamentals—
shoot, move, communicate, sustain, and secure.
« Keep it simple. Ensure basic task proficiency
before progressing to more complex tasks.
o Use drills as prerequisites. Certify crew drills
and hattle drills before executing collective
live-fire tasks.

« Make training reglistic. Expose leaders and
soldiers to unexpected and challenging
Stuations—favorable and unfavorable.

« Replicate battlefield conditions for
live-fire training.

» Conduct arisk assessment before training.
» Conduct AARs as part of training.
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D-2. WEAPONS AND EQUIPMENT TRAINING
All squad members must be proficient with their assigned weapons and
equipment. Proficiency with these individual tasks must be established before
collectivetask training.  Weapon and equipment training consist of
preliminary weapon training and qualification. o
_a Preliminary Weapons Training. ~ During preliminary weapons

training, squad members learn and demonstrate their proficiency in
disassembly, assembly, PMCS, and operation of their weapons along with all
other squad equipment. The following weapons and equipment are included
in preliminary weapons training:

* M16A2 rifles.

* M203 grenade launchers.

* M249 light machine guns.

* M47 Dragon/Javelins.

* Night vision devices.

* Mines and demolitions.

* Squad communication equipment.

~_b. Weapons Qualification.  Squad members are evaluated on their
individual proficiency with their assigned weapons during weapon
qualfications every six months. (For detailed training strategies, see the
applicable weapon field manualsand DA Pam 350-38.)

D-3. MOVEMENT TRAINING

During movement training dismounted members train and rehearse

indiviaual, buddy team, fire team, squad, and platoon movement formations

and techniques. Movement training begins with individual and buddy-team

movement techniques. Once individual and buddy-team movement

proficient has been demonstrated, fire team and squad formations should be

established. Squad movement techniques are trained after all squad members

are confident in their individual abilities to move within fire team and squad

formations. All squad members must know arm-and-hand signals. Platoon
movement training is conducted after squad proficient is achieved.

a. Individual and Buddy Team Movement. Squad and team leaders
control and lead by example. They direct dismounted members to move by
the best method for the situation. In an assault, this movement may be by
crawling or by short rushes from cover to cover. A high or low crawl isslow
but may be necessary when cover and concealment are limited. Soldiers use
short three- to five-second rushes when cover and concealment are available
and the volume of enemy fireislow enough to allow brief exposure. Soldiers

D-2



FM 23-1

must look for the next covered position before movi n? away fromtheir firing
positions and move using the best covered routes available.

(1) Individual movement training should include high and low crawl
techniques, the difference between cover and concealment, and short rush
techniques. (Figure D-1.) FM 21-75 explains the proper movement
techniques. Squad leaders can designate a lane through various types of terrain
and have soldiers move from one end to the other. Squad |eaders should
critique the soldier’s performance based on the use of cover and concealment,
length of exposure to enemy free, and speed of movement. As soldiers master
these basic skills, |eaders can add challenges with natural or man-made
obstacles, or add the use of MILES with asingle enemy soldier at the far end
of the Iafne. The squad member must negotiate the lane without being hit by
enemy fire.

HIGH CRAWL

Figure D-1. High and low crawl and rush.

(2) Buddy team movement training builds on individual movement skills
by having two-man teams negotiate the lane together. One soldier provides
covering fire while his buddy moves to the next covered position. The team
must maintain visual or audible communication with each other at all times
during the movement. This exercise forms the foundation for trust and
confidence between fire team and squad members. It should be conducted
before executing battle drill traini ng. page D-4, shows an example
individual/buddy team movement exerciselane. The following is an example
individual/buddy team movement exercise.
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POSITIONS

SOLDIER A

SOLDIER B

1-2
2-3

HIGH CRAWL
HIGH CRAWL

HIGH CRAWL
LOW CRAWL

LOW CRAWL
RUSH

nIoLs
nyon

HIGH CRAWL
RUSH

oneu
Aavon

34
a5

Figure D-2. Exampl

®

individual/buddy team

(a) Squad leaders should select a course area with various types of cover
and concealment to allow the soldier to choose the best positions and routes.
The soldier’s or team’s movement and coordination are evaluated by the
performance measuresin STP 21-1-SMCT, task 071-326-0502.

(b) The squad leader or team leader conducts precombat checks to ensure
that each soldier has the correct equipment and ammunition before starting
the course. The soldier or team occupies prone positions at the start of the
course, and the team leader tells them to move.

(c) Soldiers search the terrain to the front for enemy activity, select their
next position, and choose aroute that has the most cover and conceal ment.

(d) The soldier quickly moves along the route with the least exposure to
enemy fire and does not crossin front of his buddy and mask hisfree. The
soldier uses the appropriate individual movement technique.
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* Uses the rush when—
— Crossi nP open aress. .
— Low volume of enemy fire allows brief exposure.
— Time s critical.

* Uses high crawl when—
— The route provides good cover and conceal ment.
— Poor visibility reduces enemy observation.
— Enemy fire prohibits rushing but speed is required.
* Useslow crawl when—

— The route provides cover and concealment less
than one-foot high.

— The enemy has good observation and can
effectively fire & the position.

— Speed is not required.

(e) This process continues until the soldier closes with and kills the
enemy soldier. If the enemy kills the soldier, the process should start again.
Commanders can add situations to this course to make the soldier execute
other individual tasks.

« The soldier can move over, through, or around awire or log obstacle
(STP21-1-SMCT, task 071-326-0503) while negotiating the course.

» Squad or team |eaders can throw artillery smulators during daylight
exercises or flares during night operations and evaluate the soldier's
ability to react to indirect fire (STP 21-1-SMCT, task 071-326-0510)
or flares (STP 21-1-SMCT, task 071-326-0511).

« Oncethe soldier closes with the enemy, he can use hand grenades
(STP 21-1-SMCT, task (_)71_-325-440_7?‘ to knock out the enem
position. Once the enemy is killed or withdraws, the soldier shoul
prepare and report enemy information (STP 21-1-SMCT, task
301-348-1050) inthe SALUTE report format.

« At the end of the mission, the soldier moves back to the start point
(which can simulate friendly lines) and is challenged by the next
soldier. Both soldiers are graded on using a challenge and password
(STP 21-1-SMCT, task 071-3314801).

b. Fire Team, Squad, and Platoon Movement. Fire team, squad, and

El atoon movement training consist of movement formations and techniques.
ormations are the arrangement of squad members in relation to each other.
Movement techniques are the ways in which squads and platoons traverse terrain
(1) Movement  formations.  Formations provide control, flexibility, and
security. Leaders choose formations based on METT-T. Leaders position
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themselvesin the best position to control movement. Team leaders positions
are in front of their teams. All members must maintain positions that allow
them to see their leaders and to receive signals. Formations are modified as
necessary depending on terrain and visibility. Each member is assigned
different sectors of responsibility to guard while moving. This provides the
formation with all-round security.
(a) Fire team formations.
* The wedgeisthe basic formation for fire teams (Figure D-3). The
interval between soldiersin awedge expands or contracts depending

onterrain or vishility.

®TL oL

@ AR @ GRN @® AR ® GRN

10M

SRR

Figure D-3. Fire team wedge formation.

* Thefileformation is used by the fire team when terrain precludes use
of the wedge (Figure D-4).

eTL

® AR

® GRN

® AA

Figure D-4. Fire team file formation.

(b) Squad formations.

* The squad’s basic formation is the column [Figure D-5J. It provides
good dispersion |aterally and in depth without sacrificing control, and
It facilitates maneuver.

D-6



EM 23-1

® TL  (POINTMAN)
@ AR ©® AR (COMPASS)

@ AA  (PACE)

@ SL

@ TL

@ AR @® GRN

* The squad line providesmaximum firepower to the front (Figure D-6).

@ TL
® AR @ AR

@ TL

® AR @® GRN

® AR ® AA

® sL

Figure D-6. Squad line formation.

* The squad fileis used when terrain i restrictive|(Figure D-7| page D-8).
The squad leader can place himself in the first or second position if
he wants more control of the formation and can be in position to make
key decisions quickly. Additional control of the rear of the formation
can be provided by moving ateam leader to the rear.
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oTL

o SL (OPTIONAL)
® AR

® GRN

® AA

esL

oTL

® AR

® AA

O TL (OPTIONAL)
® AR

Figure D-7. Squad file formation.

(©) Platoon formations.

* The platoon uses the column as its primary formation (Fi?ure D-8).
Thisformation can deliver alimited volume of fire to the front and a
high volume to the flanks.

® PLT LDR
®FO ® RATELO

@® FO RATELO

IDMAN

Figure D-8. Platoon column formation.
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* The line formation allows the
of fireto its front (Figure D-9

fl atoon to deliver the greatest amount

e e
TL TL LS
® [ ] L] [ ] ® [ ] [ ] [ ] e o
AR GRN SL AR AR PLT LDR AR GRN SL AR
® [
FO RATELO
e ® [
AA AA _ - M AA
A an [ [
FO RATELO AIDMAN

TL

AR

Figure D-9. Platoon line formation.

(2) Movement techniques. Squads and platoons use three basic
movement techniques: traveling traveling overwatch, and bounding
overwatch. The selection of amovement technique s based on the likelihood

of enemy contact and the need for

techmque are control, dispersion, speed, and security.

eed. Factors to consider for each

Travelingis used when contact with the enemy isnot likely and speed

isn ed (Figure D-10).

LEAD FIRE TEAM
oTL
L7V ®AR

®GAN

oS
20M
— eTL
. ®AR @AR
®AA

TRAIL FIRE TEAM

Figure D-10. Traveling movement technique.

D-9



FM 23-1

~ (b) Traveling overwatch is used when contact with the enemy is possible
(Figure D-11). Traveling overwatch is similar to the traveling technique except

the distance between the lead fire team or squad and the remainder of the
element isincreased.

® AR @ zR
® A

Figure D-11. Traveling overwatch movement technique.

Sc) Bounding overwatch is used when contact with the enemy is expected (Figure
D-12). Thisisthe dowest movement technique but provides the most security.

1 B2

15qd 25qd

Figure D-12. Bounding overwatch movement technique.
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D-4. SQUAD/PLATOON SITUATIONAL

TRAINING EXERCISE
STXsare short, scenario-driven tactical exercisesthat train asingle collective
task or agrouP of related battle drills and collective tasks. Chapter 4, ARTEP
7-8-MTP explains how to develop, resource, train, and evaluaie an STX.

a. Commanders must develop a graphical scenario of task performance
to fit the exercise. In the scenario, the commander must place all dismounted
infantry critica collective tasks, which support his METL and need
improvement, in alogica sequence. Figure D-13 is an example task
performance scenario.

ASSEMBLY @
AREA PP2 )

Occupy assembly area
Prepare for combat

Perform passage of lines

f) > Counter passage of lines

/(-\ Move tactically
\‘ t > > Engage moving unit
React to contact

> > Engage platoon

Disrupt assembly
area activities

>>

Intermediate AAR
Move tactically
\ \>> Engage moving unit

Overwatch/Support

% by fire
\T/> > Suppress fire
| |
I Consolidate and
Knock out bunker reorganize
> > Defend bunker
>

> Counterattack
FINAL AAR

> > Indicates OPFOR tasks

Figure D-13. Graphic scenario of task performance.
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b. After the graphical scenario has been drawn, leaders must list each
event in sequence and indicate the time required for each event. The |eader
adds all event timesto determine the overal time re?ui red to complete the
STX. Trainers should use this overall time as a guide for planning purposes
only. Trainers do not use thistime as atraining standard. Table D-1 provides
asample for sequence of events and times for the STX.

ESTIMATED
EVENT ACTION TIME
1 Occupy Assembly Area 1.0HR
2 Prepare for Combat 2.0 HRs
3 Perform Passage of Lines 30 MIN
4 Move Tactically 1.0 HR
5 React to Contact 5 MIN
6 Intermediate AAR 20 MIN
7 Move Tactically 1.0 HR
8 Overwatch/Support by Fire 2.0HRs
9 Knock Out Bunker 2.0 HRs
10 Consolidate and Reorganize 1.0 HR
1 Final AAR 45 MIN
* Maintain Operation Security
**Totai Time 11 hours

*These tasks are integrated and evaluated throughout the exercise.

**Additional time is required if great portions of the exercise are conducted at
night or during other limited visibility.

Table D-1. Sequence of events and time for STX.

c. Trainers match this event list with the corresponding T& EOsin
ARTEP 7-8-MTPto identify support requirements, prepare evaluation
packets, and develop an OPORD or scenario that leads the squad or platoon
through each of these collective tasks.

(1) Trainers review each T&EO to determine the support requirements for
each event within the STX. These requirements include personnel, vehicles,
ammunition, trai nmg aids, and training devices for friendly and OPFOR units.
Trainers determine the consolidated support reguirements for the STX by totaling
these requirements for each event. Training managers must coordinate for and
request these items early to ensure that they are avallable.
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(2) Leaders prepare evaluation packets by making copies of the T& EOs
and organizing them in the sequence that they will be preformed. The T&EOs
provide a framework for collective task evaluation. Commaders expand each
T&EO by adding additional performance measures and details related to his unit
and specific mission. This will assist the evaluator in recording the key training
points during STX execution. The packet shouldd also contain the exercise
scenario, OPORD, administrative instructions, and critical safety information.

(3) Commanders prepare orders that match the scenario. This procedure
reguires some imagination to present a reglistic situation to the squad or
platoon conducting the STX. A basic OPORD should provide the necessary
Information to start the exercise. Commanders can assess the squad or
platoon’ sflexibility by FRAGOs during the exercise.

(4) Trainers must conduct an after-action review to provide
performance-oriented training feedback to the unit. The evaluator or controller
uses the AAR to tell a story about what was planned and lets the soldiers and
|eaders discover for themselves what actually happened, why it happened, and
what could have been done differently to improve performance. Informal
AARs are usually done at the crew, squd, and platoon level.

D-5. SQUAD/PLATOON LIVE-FIRE EXERCISES

Live fire must replicate battlefield conditions. Squad and platoon LFXs
develop confidence and esprit while reinforcing soldier, leader, and unit
discipline. Dismounted squad and platoon LFXs are the culmination of
separate dismounted STX training. Live-fire exercises are critical for
preparing soldiers and units for the danger, confusion, and speed of combat
operations. External evaluators should critique the LFX and give the
commander acritical assessment of the squad or platoon’s performance of the
critical combat tasks that support the company METL.

a. Exercise Development. The principal focus of LFXs is weapons
integration in atactical operation. Squads and platoons must learn the
procedures to command, control, and distribute well-aimed, effective fires.
Thisfireincludes small arms; indirect fire support assets; and other weapons,
demolitions, and pyrotechnics. LFXs should follow the same exercise
development procedures as outlined in Chapter 13 for Platoon Qualification.

(1) The commander and S3 determine which ARTEP 7-8-MTP
dismounted infantry operations will be evaluated based on METL and
command guidance. The operations are movement to contact, attack, raid,
ambush, reconnaissance and security, defend, and retrograde. The S3 selects
subtasks within these operations, which the platoon or squad will execute.
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(2) The S3 and S2 select enemy target arrays that the dismounted squad
or platoon can expect to see in combat. These dismounted target arrays are
developed based on threat analysis and command emphasis. Enemy scenarios
must include M16A2, M249, M203, AT4, and Dragon/Javelin targets.

(3) The S3 develops an exercise scenario in which the squad or platoon
conducts tactical tasks in a maneuver area and live-fire tasks mixed with
tactical tasks on the range. An operation order, which provides all the tactical
information and supports the execution of the exercise, is prepared and given
to the unit by the next higher headquarters. o _

(4) Commanders must include night and NBC conditionsinto scenarios.
Soldiers should wear the man-worn MILES, laser detector harnesses equipment
(not weapons transmitters), which allows the controller to cause a near miss or
tokill personnel for tactical errorsor to induce stress. Combat service support
(casualty evacuation and resupply) can be added to the scenario.

b. Prerequisites. The following prerequisites must be accomplished
before the LFX.

(1) Each soldier must have qualified with hisindividua weapon
(M16A2, M203, M249) within the previous 6 months.
] (ZtLDragon gunners must have certified with the Dragon within the past

months.

(3) Squads must have completed a squad LFX within the past 6 months

before a platoon LFX.

c. Standards. Each MTP operation and subtask has established
maneuver and live-fire standards. These standards are in ARTEP 7-8-MTP.
Trainers use the T& EOs and the dismounted infantry penalty matrix from
to evaluate the squad or platoon. Units are given a rating of trained,
needs practice, or untrained. Squads and ﬁl atoons must achieve a trained or
needs practice rating to receive a GO on the LFX.

d. Example Squad LFX Scenario. Seq Table D-2| page D-16.

il) The squad occupies atactical assembly area (ARTEP 7-8-MTP, task
7-3/4-1022) and prepares for combat operations (ARTEP 7-8-MTP, task
7-3/4-1046). The platoon |eader ?ives an operation order in which the squad
moves as part of the platoon (smulated) along a specified route in a dismounted
movement to contact.

(2) The squad moves tactically (ARTEP 7-8-MTP, task 7-3/4-1025),
Performs apassage of lines (ARTEP 7-8-MTP, task 7-3/4-1040), and receives
ire from a three-man enemy ATGM position. The squad executes the react
to contact battle drill and assaults (ARTEP 7-8-MTP, task 7-3/4-1001) to

destroy the enemy[(Table D-2] engagement 1).
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(3)[The squad provides the platoon leader a SITREP and continuesto
move. The squad makes contact with an enemy combat reconnaissance outpost
congisting of several troops and reconnaissance BTR. The squad |eader reports
contact and 2t)he platoon |eader orders the squad to engage
engagement 2).

(4) The platoon leader orders the squad to continue to move. The squad
receives fire from a bunker. The lead fire team provides suppressive fire while
the trail fire team maneuvers to assault the enemy position from the flank.
The squad knocks out the bunker (AKTEP 7-8-MTP, task 7-3/4-1012) and

engages the enemy vehicle and troop targetsin the enemy main defensive belt
(Table D-2, engagement 3).

(5) The squad leader continues to clear the objective and the enemy
withdraws. The squad consolidates and reorganizes on the position (ARTEP
7-8-MTP, task 7-3/4-1047). Squad prepares a hasty defensive position
(ARTEP 7-8-MTP, task 7-3/4-1021) to prepare for a counterattack.

6) The squad defends against an enemy platoon’s counterattack. The
squa((zl ():an calﬂor and & usta?%di rect fire|(T%|e D-2} engagement 4).

7) The squad repel s the counterattack and is ordered to disengage
(AR1(|2P 7- SqT zfyp 7-3/4-1008). Mission complete. 0
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ARRAY

TARGET

AMMUNITION

STANDARDS

1. Engage target
with small-arms
weapons.

Enemy ATGM
team (3 IRETS),
200 to 400 meters.

30 rds 5.56-mm per
M16A2, 5 rds 40-mm
per M203, 50 rds per
M249.

Hit 1 target within 20
seconds. Score IAW

Chapter 9]

2. Engage target
with small-arms
weapons.

Engage target
with AT4.

Engage target
with AT4.Enemy
squad (-) dug in
as combat
outpost (5 IRETS),

300 to 500 meters.,

One BTR-60 at
600 meters.

30 rds 5.56-mm per
M16A2, 3 rds 40-mm
per M203, 100 rds
per M249.

2 rds {9-mm or
MILES).

Hit 2 targets within 20
seconds. Score [AW

[ Q

Kill target |AW
applicable threat-based
timing matrix. Score

law

3. Engage target
with small-arms
weapons.

Engage targets
with AT4.

Enemy platoon
(21 IRETS) in
prepared
positions (100 to
150 meters).

Two BMPs at 400
meters.

60 rds 5.56-mm per
M16A2, 3 rds 40-mm
per M203, 100 rds
per M249.

2 rds (9-mm or
MILES).

Hit bunker with
effective weapon
system.

Kill targets IAW
applicable threat-based
timing matrix, Score

IAW Chapter 4.

4. Engage
targets with
small-arms
weapons.

Engage targets
with AT4,

Engage target
with Dragon/
Javelin.

21 IRETS, 600 to
800 meters; 11 to
14 IRETS, 300 to
400 meters; 7to 9
IRETS, 100
meters.

Two BMPs. One at

500 meters and
one at 400 meters.

One flank BMP at
800 to 1,000
meters.

90 rds per M16A2, 50
rds per M249, 5 rds
per M203.

4 rds (9-mm or
MILES).

1 Dragon/Javelin
(MILES).

Hit 4 targets within 20
seconds at each range
band. Score IAW

Kill targets IAW
applicable threat-based
i matrix. Score

Kill target AW
applicable threat-based
timing matrix. Score
1AW
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D-6. SAMPLE DISMOUNTED INFANTRY
TRAINING PROGRAM

Units must develop training programs that train and eval uate dismounted
squads and platoons. Successful training programs incorporate a building
block strategy that begins with individual tasks that support identified
collective tascs. Collective tasks build upon each other beginning with fire
team, then squad, and finishing with platoon collective tasks. The training
program must parallel the mounted element’s training. This ensures both
mounted and dismounted elements are prepared for integrated training at the
prescribed times. These building blocks also provide an organized method to
plan, resource, and manage the program. Task, conditions, and standards are
In STP 21-1-SMCT, STP 7-11BCHM14-SM-TG, STP 7-11M14-SM-TG;
ARTEP 7-8-MTP, and ARTEP 7-7J-DRILL.

a. Preliminary Training. Preliminary training consists of weapon and
equipment training and qualification and movement training. Weapon and
equipment training and qualification is the dismounted element’s equivalent
to the mounted element’s BGST. Movement training consists of Dismounted
through

(1) Dismounted Table I, Individual/Buddy Team Movement Exercise. DT |
trains and evaluates individual and buddy team movement techniques. Tasks
evaluated are—

(@ Individual.
« Move under direct fire (071-326-0502).
- High crawl.
- Low crawl.
- Rush.

o Select temporary fighting positions (071-326-0513).
(b)Buddy team.

« Moveover, through, or around obstacles (071-326-0503).
« React to indirect fire while dismounted [071-326-0510).

(2) Dismounted Table II, Fire Team Movement Exercise. DT Il trains
and evaluates afire team’s ability to move tactically. Tasks evaluated are—

(8) Move as amember of afire team (071-326-5921).
(b) Control movement of afire team (071-326-5605).
(c) Conduct maneuver of afire team (017-420-0007).
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(3) Dismounted Table |11, Squad Movement Exercise. DT 111 trains and
evaluates a squad’s ahility to use movement techniques. Tasks evaluated are—
() Conduct maneuver of asquad (071-326-5611).

(b) Select overwatch positions (071-326-5606).

(4) Dismounted Table 1V, Platoon Movement Exercise. DT IV trainsand
evaluates platoon’s ability to use movement techniques. Tasks evaluated are—

(2 Conduct movement techniques by an M2 BFV dismount element
(071-326-5910).

(b) Conduct maneuver of a platoon (071-420-0005).

b. Device Training. Device training consists of dismounted squad and
platoon STXs that incorporate dismounted battle drills and collective tasks.
STXs must be conducted using MILES eguipment in a force-on-force mode
or with MILESLTID targetry. These are dismounted exercises, however,
units are encouraged to provide the squad or platoon Bradleys in assembly
areas. This provides redlistic training during assembly area procedures.
Device training consists of Dismounted Tables VI through VIII.

(1) Dismounted Table VI, Squad Practice. DT VI allows squads to
practice troop-leading procedures, reactions to contact, and conducting an
antiarmor ambusn. This exeyciseis a day exercise, but may be conducted
again a night. |(Figure D-14.
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Figure D-14. Dismounted Table VI, Squad Practice.
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~ (2) Dismounted Table VI, Squad Certification. DT VII evaluates
dismounted squads while conducting tactical tasks day and night (Figure D-15.)
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Figure D-15. Dismounted Table VII, Squad Certification.
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Figure D-15. Dismounted Table VII,

Squad Certification (continued).
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(3) Dismounted Table VIII, Platoon Certification. DT VIII evaluates
dismounted platoon’s ability to conduct tactical tasks day and night. (Figure D-16.)
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Figure D-16. Dismounted Table VIIi,Platoon Certification.
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Figure D-16. Dismounted Table VIII,

Platoon Certification {continued).
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c. Live-Fire Training. Live-fire training consists of dismounted squad
and platoon LFXs. The LFXs combine battle drills and collective tasks
conducted on live fire ranges. Live-fire training consists of Dismounted Tables]
X and XTI

(1) Dismounted Table XI, Squad Qualification. DT XI evaluates
dismounted scEJad ability to conduct live fire, tactical tasks duri ng day and
night. (Figure
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Figure D-17. Dismounted Table Xl, Squad Qualification.
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Figure D-17. Dismounted Table XI,

Squad Qualification (continued).
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ed platoon’s ability to conduct livefire, tactical tasks during day and

(2) Dismounted Table XII, Platoon Qualification. DT XII evaluates
night. (Figure D

smount
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APPENDIX E

BRADLEY RANGE CARD

A range card is a sketch or diagram of the terrain that a
direct-fire weapon is assigned to cover by fire. It shows
possible target areas and terrain features plotted in refation
to a firing position. The information on a range card is used
for planning and controlling fire, for raf)idly detecting and
engaging targets, and for orienting replacement personnel
or units; therefore, DA Form 5517-R, Sandard Range Card,

should be used to record the information.

E-1. DESCRIPTION
Each Bradley gunner normally prepares range cards for hisvehicle. He
prepares one for each primary, aternate, and supplemental position
designated in the defense and for any static position when enemy contact is
possible; for example, a Posjtion in an assembly area. A range card aids in
Flannl ng and controlling fires, and aids the crew in acquiring targets during
imited visibility. It is also an aid for replacement personnel or platoons or
squads to move into the position and to orient on their sector. During good
visibility, the gunner should have no problems maintaining orientation within
his sector. During poor visibility, he may not be able to detect |ateral limits.
If the gunner becomes disoriented and cannot find or locate reference points
or sector limit markers, he can use the range card data to locate the limits.
The gunner should make the range card so that he becomes more familiar with
the terrain in his sector.  He should continually assess the sector and if
necessary update his range card. To prepare the range card, the gunner must
know the sectors of fire, target reference points, dead space, maximum
engagement lines, and weapon reference point. (A reproducible Standard
Range Card isin FM 7-8.)
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a. Sectorsof Fire. A sector of fireisa piece of the battlefield for which
a gunner is responsible. He maybe assigned a Horimary and a secondary sector.
L eaders use sectors of fire to ensure that fires are distributed across the
platoon’s area of responsibility.

(1) A sector of fire is assigned to cover possible enemy avenues of approach.
Leaders should overlap sectors to provide the best use of overlapping fire and to
cover areas that cannot be engaged by a single weapon system.

(2) The leader assigns left and right limits of a sector using prominent
terrain features or easily recognizable objects, for example, rocks,
telephone poles, fences, or emplaced stakes. The gunner should index the
TOW into the ISU. This reticle position does not induce superelevation
into the fire control system to find the left and right limits. Superelevation
causes changesin the field of view between APDS-T, HEI-T, and coax
when ammunition and range changes are selected. Using the TOW reticle
also allows the gunner to scan his sector without making ammunition and
range changes during scanning procedures. The turret position indicator
(Figure E-B and the azimuth indicator [(Figure E-2) are also used to assist
In determining sectors of fire. Ammunition 1S designated for each TRP
and reference point as prescribed by the platoon SOP or METT-T.

@0 ©®
®
® ®
®L®
o P00 g

Figure E-1. Turret position indicator.
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AZIMUTH
INDICATOR
POINTER

]

%5%
Tape graduated in / =

MILS from 0 to 6400
LOAD POSITIONS

%@E@E
e 15| &

Figure E-2. Azimuth indicator.

b. Target Reference Points/Refer ence Points. Leaders designate
natural or man-made terrain features as reference points. The gunner uses
these reference points in target acquisition and range determination process
during limited visibility. There will also be predesignated TRPs, which must
be seen to be useful as TRPs or indirect fire targets. At least one TRP should
awaysbein view using low magnification.

1) The commander or platoon |eader designatesindirect fire targets used
as TRPs so that target numbers can be assigned. If TRPs are within the sector
of fire, the BC points them out and tells the gunner their designated reference
numbers. TRPs should be heated so that the crew can acquire them with
thermal sights.

(2) Normally, a gunner has at least one TRP but should not have more
thzan four. The range card should show only pertinent data for reference points
and TRPs,
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c. Dead Space. Dead spaceisany areathat cannot be observed or
covered by direct fire systems within the sector of fire. All dead space within
the sector of fire must beidentified to allow the BC and platoon leader to plan
the use of fires (for example, mortars, artillery) to cover that area. The crew,
working with their wingman vehicle crew, must walk the engagement area so
that the gunners can detect dead spaces through the ISUs.

~d. Maximum Engagement Line. The depth of the sector is normally
limited to the maximum effective engagement range of the vehicle's weapon
systems; however, it can be lessif there are objects that prevent the gunner
from engaging targets at maximum effective engagement range. To assist in
determining the distance to each MEL, the gunner or BC should use am
to make sure the MEL s are shown correctly on the range card. MEL
identification assists in decreasing the ammunition used on an engagement.

e. Weapon Reference Point. The WRP is an easily recognizable terrain
feature on the map. The WRP is used to assist leadersin plotting the vehicle's
position, and to assist replacement personnel in finding the vehicle's position.

E-2. PREPARATION PROCEDURES
The gunner prepares two copies of the range card. If aternate and
supplementary firing positions are assigned, two copies are required for these
aswell. A copy is kept with the vehicle, and the other is given to the section
leader for his Sketch
a. Draw the weapon %mbol in the center of the small circle. Draw two
t

lines from the position of the BFV extending Ieft and right to show the limits
of the sector page E-6).

b. Determine the value of each circle by finding aterrain feature farthest
from the position that is within the weapon system’s capability. Determine
the distance to the terrain feature. Round off the distance to the next even
hundredith, if necessary. Determine the maximum number of circles that will
divide evenly into the distance. The result is the value of each circle. Draw
the terrain feature on the appropriate circle on the range card. Clearly mark
the increment for each circle across the area where DATA SECTION is
written. For example, in|Figure E-4,|page E-7, a hilltop at 3,145 metersis
used. The distanceis rounded to 3,200 meters, divided by 8, and equals 400.
Thus, each circle has a value of 400 meters.

(1)[FHgure E-3, page E-8, snows a farmhouse at 2,000 meters on the left
limit. The right Timit is noted by the wood line at 2,600 meters. Determine
the distance to these features by using amap or BELRF (ODS vehicles Onli?l
Note how the circle markings can assist in positioning the features on the
range card.
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h(2) Drzlasévd all TFE)PS %nd reference pr?i ntor. Mark eacSH of theﬁe
with acircled number beginning wit 1.” 0, page E-9, shows the
hilltop asRP 1 and aro junct?on as RPZ and road qunction RP 3. There
aretimeswhen a TRP and areference point are the same point (for example,
RP 2 and RP 3 ahove). The TRP is marked with the first designated number
in the upper right quadrant, and the reference point marked in the lower |eft
quadrant of the cross. This occurs when a TRP is used for target acquisition
and range determination. Road junctions are drawn by first determining the
range to the junction, by drawing the junction, then finished by drawing the
connecting roads from the road junction.

~ (3) Dead space is shown as an irregular circle with diagonal lines drawn
inside [Figure E-7} page E-10). Any object that prohibits observation or
coverage with direct fire will have the circle and diagonal lines extend out to
the farthest maximum engagement line. If the area beyond the dead space is
engageable, then the circleis closed. For example, an area of lower elevation

will have a closed circle, because the area beyond it is engageable.

(4) Maximum engagement lines are shown as in[Figure E-§, page E-11.
MELs are drawn at the maximum effective engagement range per weapon if
there is no dead space to limit their range capabilities. Note how the MEL

me%]

for HE extends beyond the dead space in . This indicates a higher
elevation where HE area suppression 1S possible. MEL s are not drawn
through dead space.  The maximum effective ranges for Bradley weapon
systems are—

COAX 900 meters (tracer burnout)
APDST 2,000 meters (tracer burnout)
HEI-T 3,000 meters (self-destruct)
BASIC TOW 3,000 meters (impact)

TOW 2 3,750 meters (impact)

(5) The WRP shown in{Figure E-9] page E-12, is represented as aline
with a series of arrows extending from a known terrain feature and pointing
in the direction of the Bradley symbol. This feature is numbered last. The
WRP location is given asix-digit grid. When there is no terrain feature to be
designated as the WRP, the vehicle's location is shown as an eight-digit grid
coordinate in the remarks block of the range card. (In[Figure E-§, the WRP
IS number 4.) _
Note: When the WRP cannot be drawn prercisely on the sketch, due to the
vechicle location, it is drawn to the left o right nearest the actual direction.
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STANDARD RANGE CARD
For usa of this form see FM 7-8. The proponent agency is TRADOC.,

SO0
P May be used for all types of direct five wespons.

—_— MAGNETIC
CO —— NORTH

© /"\

M=

DATA SECTION
POSITION IDENTIFICATION DATE
WEAPON EACH CIACLE EQUALS
METERS
[ 77, m Eil EVATINAM mAMMAE AMABASN MEQARIDTINMA
no. Dericcrion | Eevamon | mamae ammol  pescmenon
REMARKS:

DA PORM 6517-R FEB 88

Figure E-3. Example of placement of weapon symbol and
left and right limits.
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STANDARD RANGE CARD
For use of this form see FM 7-8. The proponent agency is TRADOC.

$QD—
"y May be used for allt typee of disect fire weepons.

MAGNETIC
cOo —— : NORTH

(R

=\

K:\\\N

@ ’L ’L JL ’[ 'L LDACASECT;ONJ ')‘ ’l ‘l JL JL ’l

METERS

Lﬁimon IDENTIFICATION | DATE
WEAPON EACH Ci QUA!

— DINECTON/
NO. p' e / ELEVATION | Range |ammol DESCRIPTION

DA PORM S817-R FEB 88!

Figure E-4. Example of circle value.
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STANDARD RANGE CARD
For use of this form see FM 7-8. Tha proponent agercy is TRADOC.

LT 5N\

DATA SECTION e 2
WEAPON TACH CMCIEEOUAS 200 |
METERS -
NO. m‘ ELEVATION | mANGE [ammo| DESCRIPTION
REMARKS:

DA PORM $817-R FEB 861

Figure E-5. Example of terrain features for left and
right limits.
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STANDARD RANGE CARD T
For use of this form see FM 7-8. The proponent agency is TRADOC.
SO0 —
Moy be used far ol types of duect fire weepons.
LY — MAGNETIC
CO —— NORTH

0)
QL N I > ON®
V0 - =N\ !

S

DATA SECTION
POSITION IDENTIFICATION DATE
WEAPON FACH CINCLE EGUALS __ 00
METERS
NO. gmgr!uacnol iﬁu': ELEVATION | RANGE |AMMO) DESCRIPFTION
REMARKS:

DA PORM 05177 FEB 88!

Figure E-6. Example of target reference points/

TWIvI W | et
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For use of this form sas FM 7-8. The proponent agency is TRADOC.

STANDARD RANGE CARD

sSQ0 —
"nY —

~n

Mqhuull-dlvmﬂdwocl'inm

MAGNETIC
NORTH

DATA SECTION 16 2
R
POSITION IDENTIFICATION OATE
WEAPON EACK CIRCLE EQUALS
METERS
OIRECTION/ ol MPTION
NO. LECTION ELEVATION RANGE |A DESCRIPTION
REMARKS
DA PORM miY.% FEB asl

E-10

Figure E-7. Exampie of dead space.
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STANDARD RANGE CARD

For use of this form see FM 7-8. The proponent agency is TRADOC.

SOD——
PLY ——
coO ——

Moy be used 1or sl types of dwect fire wespons

MAGNETIC
NOATH

B DATA SECTION ©

FOSITION IDENTWICATION DATE
WEAPON EACH CINCLE FOUALS
scTERs
NO GWRECTION/ eLevanion | nange |ammo DESCRIPTION
- DEFLECTION
NEMARKS:

OA PORM s5t7-A FES os!

Figure E-8. Example of maximum engagement lines.
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STANDARD RANGE CARD
For use of this form see FM 7-8. The proponent agency is TRADOC.

sQaD .
Lt Moy be used tor all types of direct fire weapene.

MAGNETIC
CO —— NOARH

DATA SECTION

WEAPON GicHORCEGa0AE 20— |
METERS ,
~O. GIRECTION/ ELEVATION | RANGE |AMMO{  DESCRIPTION '

OA FORM SS17-A FEB 88!

Figure E-9. Example of weapon reference point.
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c. Complete the Data Section. [Figure E-11| page E-15.)

(1) Posttion identification. iSteither primary, aternate, or
Supplementary. Alternate and supplemental positions must be clearly identified.

(2) Date. Show date and time the range card was completed. Range
cards are like fighting positions, constantly being updated. The date and time
are vital in determining the current data.

(3) Weapon. The weapon block indicates M2 and the vehicle bumper number.

(4) Each circle equals meters. Write in the distance, in meters,
between circles.

(5 NO (number). Starting with L and R limits, then list TRPs and RPs
in numerical order.

Note: The platoon leader may designate a vehicle to be dedicated for
AP, HEI-T, or TOW targets. Thisis dictated by platoon SOP or as
needed by METT-T.

(6) Direction/deflection. Thedirection isin degrees and taken from a
lensatic compass. The most accurate technique is to have the gunner aim at
the terrain feature, and to have the driver dismount and align himself with the
gun barrel and the terrain feature to measure the azimuth. To achieve correct

efl ection and elevation readings of the terrain feature, select TOW. Show the
deflection reading taken from the BFV's azimuth indicator in the deflection
block next to the magnetic azimuth

7) Elevation. Show the gun elevation reading in tens or hundreds of mils
(Figure E-10), page E-14). The smallest increment of measure on the elevation
scale s tens of mils. Any number other than “0" is preceded by a “plus’ or
“minus’” symbol to show whether the gun needs to be elevated or depressed.
Ammunition and range must be indexed to have an accurate elevation reading.

(8) Range. Distance, in meters, from vehicle position to L and R limits
and TRPsand RPs.

(9) Ammo. List types of anmunition used.

510) Description. List the name of the object; for example, farmhouse,
wood line, hilltop.
(11) Remarks. Enter the WRP data. As a minimum, WRP datainclude a

description of what the WRP s, asix-digit or eight-digit grid coordinate of the WRP,
the magnectic azimuth and the distance from the WRP to the vehicle position.
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=
50

Gun
-s«—— Elovation
Pointer

.
)

~4—— Tape

PR Py, 1 — e
i

Elevate or depress 25-mim automatic gun,
Elevation tape will move gun rotor and is
marked in mils.

Read elevation pointer for elevation. The
picture at right shows gun elevation to 450 mils.

MEIETM

Full elevation of guns is 1050 mils. Full depression
of gun is - 175 mils.

~d. Complete the Marginal Information (at the top of the card)
(Figure E-11).

(1) Unit description - bumper number, plt, co. Never indicate a unit
higher than company.

~ (2) Magnetic north. Orient the range card with the terrain and draw the
direction of the magnetic north arrow.
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STANDARD RANGE CARD
For uge of this form sse FM 7-8. The proponent agency is TRADOC.

sao 1 _ \
T S Moy be used for ol typen of direct firs wespens.
MAGNETIC
co_L AgnE
e 1 21,
&
wis Py

wev ;
\ 349
(19
A * -
DATA SECTION i
POSITION umﬁ DATE

PRABRY S B8 o)
WEAPOM CH |

gz €-2] METERS E

NO. PEFLECTION _ ELEVATION RANGE DESCRIFTION i
L1350 /58000 On 2000 m} FagmHovse |

R {105/ 9300 tiopr R /sipe woonkine]

1 40| +300 3200 mln -

2 R0 m] +100x |2700 miow 2} TiRP - AROOL RI E

3 _bopr] -100n Liboop mzfmf-_—amm.
L ' {

L___4 WRP-RJ AT LN 136294, [00° AT 320Mm
OA FORNM sstP-A FEB o9} :

Figure E-11. Example of completed range card.
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E-3. FIRING POSITION N _
After a range card has been completed, the position should be marked with
round stakes. This enables the Bradley or areplacement Bradley to reoccupy
the position and be able to use the range card data. N
a. Stake the Position. Before the Bradley is moved, the position should
be Ig_taked.ETtirzee stakes are required to effectively mark the position as shown
in Figure E-12.

NWhizgm 5#. e ‘f N
GROUND STAKES -

Figure E-12. Stake the position.

(1) One stakeis placed in front of the Bradley. It is centered on the
driver's station and just touching the hull. The stake should be long enough
for the driver to see it when in position. The other two stakes are placed
paralel to the left track and lined up with the hub on the front and rear wheels.
The stakes should be placed close to the Bradley with only enough clearance
tomovetheBradley intoposition. _

(2) The stakes should be driven firmly into the ground. Engineer tape
or luminous tape can be placed on the friendly side of the stakes so that the
driver can see them. A rock is placed at each of the front two corners of the
vehicle to assist in reoccupation if the stakes are lost.

b. Move into the Position. If the Situation permits, a ground guide can
be used to assist the driver. . _

(1) If aground guide cannot be used because of enemy fire, the driver
movesthe Bradley in, pardlel to the side stakes, with the front stake centered
on the driver's station.
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(2) Oncethe Bradley isin position, the gunner should index the range
and azimuth for one of the TRPs on the range card. If the sight is aligned on
the TRP, the Bradley is correctly positioned. If the sight is not aligned on the
TRP, the gunner should tell the driver which way to move the vehicleto align
the sjght on the target. Only minor adjustments should be necessary.

(3) If the stakes are lost and the position is not otherwise marked, the
vehicleis moved to the approximate location. The BC or gunner can use a
compass to find the left and right limits. The vehicle should be moved until
itiswithin 6 to 8 inches of exact position, if time allows.
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GLOSSARY

Acronyms and Abbreviations

antiarmor specialist
after-action review
Active Component; alternating current

armared combat earthmover

administrative

air defense

air defense ariiliery

air defense reticle

armored gun system

ammunition

armor-piercing

armored personnel carrier

armor-piercing discarding sabot with tracer
armor-piercing, fin-stabilized, discarding sabot with tracer
Army physical fitness test

Army regulation;, automatic rifleman

Army Training and Evaluation Program
antitank guided missile

antitank weapon effect simulator system
auxiliary

armored vehicle launched bridge

azimuth

ballistic aerial target

Bradley crew evaluator

battlefield combat identification system
Bradiey crew pioficiency course
Bradley eye-safe laser range finder
Bradley fighting vehicle

Bradley gunnery skills test
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BMP (a Russian-made vehicle)

BOT burst on target

BPI battle position indicator

BPPC Bradley platoon proficiency course
BRDM (a Russian-made scout car)

BSFV Bradley Stinger fighting vehicle
BSSE Bradley squad/section exercise
BT Bradley table

BTR (a Russian-made vehicle)

CALFEX combined arms live-fire exercise

cbt combat

CCTT close combat tactical trainer
CEOI Communications-Electronics Operation Instructions
CEV combat engineer vehicle

CGE command guidance electronics
CGF computer-generated force

CGM COFT gunner matrix

CIp combat identification panel

co company

coax coaxial

COFT conduct of fire trainer

comm communication

CS combat service

CSE commander’s sight extension
CSS combat service support

C1C Combat Training Center

CIT common task test

CVvC combat vehicle crewman (helmet)
DA Department of the Army

DA Pam Department of the Army Pamphlet
DAWV driver’s all-weather viewer

DC direct current
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FM

gal
gnr
gm
GTA

HB
HE
HEDP
HEI
HEI-T

digital command guidance electronics

digital compass system
defense

damalition
MO LIV

date eligible for return from overseas
Department of Defense

amnaanitinn sada

InYala W et a

A/VUL dlllluiiuvll VWU
dismounted table
T onm et Vo a o
Expert Inianiry mz
elevation
expiration term of service

e M A
1 D4,

Fahrenheit

flash weapon effect signature simulator
field manual; frequency modulation
forward observer

field of view

feet per second

firing nort weanon
firng port weanon

fragmentary order
firing table
field training exercise

graphic training aid

handbook

high-explosive

high-explosive, dual-purpose (grenade round)
high-explosive incendiary

high-explosive incendiary-tracer
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HEMTT heavy expanded mobility tactical truck
HET heavy equipment transporter
Hind (a Russian-made helicopier)
HMMWV high-mobility, multiwheeled vehicle
hp horsepower

hr hour

HSG home station gunnery

TAW in accordance with

IFV infantry fighting vehicle

IMTS improved moving target simulator
in inch

10 instructor-operator

IRETS infantry remoted target system
IRTT infrared towed target

ISU integrated sight unit

ITOW improved TOW

IUH Instructor’s Utilization Handbook
km kilometer

kph kilometer per hour

LAV light armored vehicle

Ib pound

ldr leader

LFX live-fire exercise

LTID laser target interface device

m meter

m mil

MCD missile countermeasure device
M-COFT mobile-conduct of fire trainer
MEL maximum engagement line
METL mission-essential task list
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METT-T

[~
o}

mission, enemy, terrain, troops and time available
mile

muiiipie inicgraied laser engagement sysiem
multiple launch rocket system

minute

millimeter

mission-oriented protection posture

military occupational specialty

moving

miles per hour

multipurpose range complex

meters per second

missile simulation round

modified table of organization and equipment
mission training plan

moving target simulator

not applicable

nuclear, biological, and chemical
noncommissioned officer
noncommissioned officer in charge
number

night observation device

antinnal cdanl mamb

nationa: SioCk Humocr

objective
Operation Desert Storm
officer in charge

observation post

opposing force

operation order

personnel carrier
permanent change of station
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PDF principal direction of fire

PGS precision gunnery system

PLGR precision lightweight global positioning system receiver
plt platoon

PMCS preventive maintenance checks and services
POL petroleum, oils, and lubricants

PP passage point

PQDR product quality deficiency report

PSG platoon sergeant

psi pounds per square inch

pt point

QDR quality deficiency report

R rifleman

RATELO radiotelephone operator

RC Reserve Component

RCMATS radio-controlled miniature aerial target
rd round

ROE rules of engagement

RP reference point

RPG (a Russian-made weapon)

RSO range safety officer

S2 Intelligence Officer

S3 Operations and Training Officer
SAAD small-arms air defense

SALUTE size, activity, location, unit, time, equipment
sat satisfactory

sec second

SF standard form

SIMNET simulations network

SL squad leader

SM soldier’s manual
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SMCT soldier’s manual common task

SOop standing operating procedure

SP seif propeiied

sqd squad

sta stationary

STLS Stinger training launch simulator
STP soldier training publication

STRAC standards in training commission
STX situational training exercises

TB technical bulletin

TC training circular

TDA table of distribution and allowances
tech technical

T&EO training and evaluation outline

TG trainer’s guide

THT tracking heat trainer

TL team leader

tm team

™ technical manual

tng training

TOE Table of Organization and Equipment
TOT tracer on target

TOW tube-launched, optically tracked, wire-guided (missile)
TPDS-T target practice discarding sabot-tracer
TP-T target practice-tracer

TRADOC United States Army Training and Doctrine Command
TRP target reference point

TSC Training Support Center

SV thru-sight video

TWGSS tank weapons gunnery simulator system
VAV unmanned acrodynamic vehicle
U-COFT unit-conduct of fire trainer
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unsat unsatisfactory

Us United States

USAIS United States Army Infantry School
VIGS videodisc integrated gunnery simulator
WRP weapon reference point

wrd sraiaht
T WEIEHL
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Training the Force. 15 November 1988.

Battle Focused Training: Battalion Level
and Lower. 30 September 1990.

Bradley Stinger Fighting Vehicle Platoon and
Squad Operations. 3 October 1995.

*This source was also used to develop this publication.
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*FM 71-1.

*FM 71-2.

FM 101-5-1.

*FT 7.62-A-2.

*FT 25-A-2.

GTA 3-6-3.
GTA 5-10-28.
GTA 8-11-5.

GTA 17-2-13.
STP 7-11BCHM14-SM-TG.

STP 7-1IM14-M-TG.

Tank and Mechanized Infantry Company
Team. 22 November 1988.

The Tank and Mechanized Infantry Battalion
Tank Force. 27 September 1988.

Oferaiional Termsand Symbols.
21 October 1985.

Machine Gun, 7.62-mm: M60 on Mount,
Machine Gun: 7.62-mm, M122 and Machine
Gun, 7.62-mm: M73 on Tank, Combat,
Full-Tracked: 105-mm Gun, M60 Series and
Rifle, 7.62-mm: M14; Firing Cartridge,
7.62-mm, Ball, NATO, M59: Cartridge,
7.62-mm, Ball, NATO, M80: Cartridge,
7.62-mm: AP, NATO, M61 and Cartridge,
7.62-mm: Tracer, NATO, M62.

1 January 1962.

Cannon, 25-mm Gun: M242 on Infantry
Fighting Vehicle, M2 and Cavary Fighting
Vehicle, M3; Firing Cartridge, APDS-T,
M79L, Cartridge, HEI-T, M792; Cartridge,
TP-T, M793; Cartridge, TPDS-T, M910.
15 April 1994,

NBC Warning and Reporting System. 1975.
Demolition Card. 1976.

Multiple-Integrated Laser System (MILES)
Casualty Tag. 1982.

Armored Vehicle Recognition. 1984.

Soldier'sManual and Trainer's Guide, MOS
11B, 11C, 11H, and 11M Infantryman, Skill
Levels 1/2/3/4. 30 September 1988,

Soldier's Manual, Skill Levels 1/2/3/4 and
Trainer's Guide, MOS 11M, Fighting Vehicle
Infantryman (Skill Level 1/2/3/4).

30 September 1988.

*This source was also used to develop this publication.
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STP 17-19D1-8M.
STP 17-19D23-SM.
STP 17-19D4-SM.
STP 21-1-SMCT.
STP 21-24-SMCT.
STP 21-[1-MQS.

TB 9-1300-385.

*TC7-9.

*TC 25-8.
TM 9-1005-309-10.

TM 9-1005-313-10.

T™ 9-1265-375-10.

TM 9-1265-376-10.

TM 9-2350-252-10-1.

Soldier's Manual, MOS 19D, Cavalry Scout
(Skill Level 1). 21 August 1989.

Soldier's Manual, MOS 19D, Cavalry Scout,
Skill Levels 213, 21 August 1989,

Soldier's Manual, MOS 19D, Cavalry Scout,
Sill Level 4. 21 August 1989,

Soldier'sManual of Common Tasks
(Skill Level 1). 1 October 1987.

Soldier'sManual of Common Tasks
(Skill Levels 2-4). 10 January 1989.

Military Qualification Standards I Manual of
Common Tasks. 25 March 1987.

Munitions, Restricted or Suspended
&Publlshed Quarterly - Jan, Apr, Jul, Oct).
July 89

Infantry Live-Fire Training.
30 September 1993

Training Ranges. 25 February 1992.

Operator’s Manual for Submachine Gun,
5.56-mm: Port Firing, M231.
4 April 1986.

Operator’s Manua for Machine Gun,
7.62-mm, M240 and M240C and M240E1.
21 July 1988.

Operator's Manual for Multiple Integrated
Laser Engagement System (MILES) Simulator

System, F|r|n Laser: M83 for M2/M3
F|ght| ng Vehicles. 12 August 1988.

Operator's Manual Laser Target Interface
Device: MILES. TBP.

Operator’s Manual for Fighting Vehicle,
Infantary, M2; M2A1 and Fighting Vehicle

Cavalry, M3; M3A1 Hull. 3 November 1986.

*This source was aso used to develop this publication.
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TM 9-2350-252-10-2.

TM 9-2350-284-10-1.

TM 9-2350-284-10-2.

T™M 9-6920-708-10.

TM 9-6920-711-12& P.

T™ 9-6920-737-10.

TM 9-6920-759-10.

TM 9-6920-765-12&. P.

Operator's Manual for Fighting Vehicle,
Infantry, M2, M2A1 and Fighting Vehicle,
Cavalry, M3, M3A1 Turret.

22 September 1986.

Operator'sManual for High Survivability
Fighting VVehicle, Infantry M2A2 and
Fighting Vehicle Cavd ry M3A2 Hull.

31 May 1989.

Operator’ sManual for High Survivability
Fighting VVehicle, Infantry, M2A2 and
Fighting Vehicle, Cavalry M3A2 Turret.
30 November 1988.

Thru-Sight Video (TSV) System
EDewce 17-143) for M2IM3
radley Fighting Vehicle. TBP.

Operator’s and Unit Maintenance Manual for
Control Gun (CGun and Training Data
Retrieval System (TDRS). TBP.

Operator'sManual for Trainer,
Unit-Conduct-of- F|re U-COFT), M2/M3
Fighting Vehicles (Sheltered) 6 60 Hz and
50Hz. 10 October 1985.

Operator's Manua for Trainer,
Mobile-Conduct of Fire (M-COFT),
M2A1/M3AI Flghtlng Vehicles 60 Hz.
24 November 198

Operator’s Manual for Videodisc Gunnery
Simulator (VIGS) M2/M3 Bradley Fighting
Vehicle (BFV). TBP.
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INDEX

25-mm automatic gun {see M242
25-mm automatic Gunj
acquisition process, 2-2, 2-5
target detection, 2-7 (see also target
detection)
target identification, 2-22 {see a/so
target identification
targat location, 2-10 (see a/so target
location)
target search and detection, 2-2 {see
____________ P N PN P s |

also target search and detection}

during limited visibility, 3-2
aerial engagement, 2-45 to 2-49, 14-5
aerial target, 1-4, 14-2, 144

after-action review, 9-20, 9-25, 9-27,
13-12, 146

conduct of, 9-30
27

planning, 9-27
preparation, 9-29
site, 9-28
air defense reticle, 2-46
alibis, 9-16, 144
alternating fire, 3-5, 3-9

ammunition, capabilities of, 1-13 (see
also specific weapon)

auxiliary sight (backup sight), 2-16,
2-21

backlash test, C-8
backup sight {see auxiliary sight)

battlefield combat identification
system (BCIS), 1-2, 2-26, 2-57

battlesight gunnery

battlecarry options, 2-27
ballistic battlecarry, 2-27
extended battlecarry, 2-27

battlecarry selection, 2-27

BCE (see Bradley crew evaluator)

BCIS (battlefield combat identification
system}, 1-2, 2-26, 2-57

BELRF {Bradley eye-safe laser range
finder), 1-2, 2-13, 2-21, 2-55

PPL IV g

BFVe 8XposSure Uming mau &rixes, 9-3,
9-4 to 9-7 {Tables 9-3 to 9-6)

matrix conditions, 9-

timing procedures, 9-8

boresight, B-1

25-mm adapter, B-2
adapter screening test, B-14
close-in panel, C-1 (see aiso close-in
panel)
kit , B-3

accuracy test of, B-3

formation of, B-25
preparation to screen equipment, B-5
procedures, 4-1 to 4-2
quality deficiency reports, B-
{Figure B-37)
retention test, C-12
score sheet, B-7, B-8 (Figure B-9)
telescope, B-1
telescope screening test, B-23
test panel, B-6

25, B-27

Bradley crew evaluator, 6-22, 9-25
certification requirements, 9-26
recertification, 9-27
sustainment, 9-27
training, 9-25

prerequisites, 9-26
responsibilities, 9-26

Bradley crew score sheet (DA Form
XXXA-R), 9-17, 9-28
example of, 9-17 to 9-18 (Figure 9-1)

Bradiey eye-saie iaser range finder
(BELRF), 1-2, 2-16, 2-21, 2-565, 2-57, 8-19

Bradley gunnery skills test (BGST),
6-4, 6-12, 6-21, 13-8, 13-13, 14-6, 14-7,
A-1

administration, A- 1

administrative guide, A-3

Index-1
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evaluation, A-2
criteria, A-2
evalustors, A-2
performance checklists, A-2
prerequisites, A-2
scoring, A-2

performance checklists, A-3

Bradley infantry platoon gunnery, 15-1
Bradley Table X!, Bradley Platoon
Practice, 15-5
Bradley Table XIl, Bradley Platoon
Qualification, 15-5
development, 15-1
allowable variations, 15-5
ammunition, 15-4
BFV target exposure time, 15-5
dismount’s target exposure time,
15-5
general requirements, 15-2
live-fire requirements, 15-3
scenario enhancement, 15-3
targetry, 15-4

evaluation (see platoon gunnery

evaluation)

prerequisites, 15-5

Bradley live-fire range, 8-16 (see also
range operation)

ballistic firing table, 8-16

site selection, 8-16

surface danger area diagrams, 8-18

Bradley master gunner, 6-11
battalion, 6-13
brigade/division, 6-12
company, 6-13
platoon, 6-13

Bradley range card, 2-15, 2-16, 2-53,
3-12, E-1, E-15 (Figure E-11)
description, E-1
firing position, E-16
preparation procedures, E-4

Bradley Table
I, Crew Defense, 5-3, 9-14, 11-1, 11-2,
14-1
Il, Bradley Crew Proficiency Course,
5.3, 6-6, 9-14, 11-1, 11-3, 141
I, Bradley Squad/Section Exercise,
5-4,6-10, 11-3, 114, 14-1
IV, Bradley Platoon Proficiency
Course, 5-4,6-10, 11-3, 114, 11-5,
14-1

Index-2

V, Crew Practice 1, 5-3, 9-15, 12-1,
12-2, 12-8, 1411

V1, Crew Practice 2, 5-3, 9-15, 12-1,
12-2, 12-8t0 12-9, 14-1

Vll, Crew Practice 3, 5-3, 9-15, 12-1,
12-2,12-9t0 12-10, 141

Vill, Crew Qualification, 5-3, 9-15,
8-16, 12-1, 12-2, 12-10to 12-11, 14-1
1X, Scout Team Training, 13-1, 13-8
X, Scout Team Qualification, 13-1,
13-8,13-13

IXA, BSFV Squad Aerial Practice,
14-1,14-7, 14-9

XA, BSFV Squad Aerial Qualification,
141

Xl, Bradley Platoon Practice, 5-4, 6-8,
6-10, 15-1

Xil, Bradiey Platoon Qualification, 5-4,
6-8,6-10, 15-1

BSFV air defense gunnery, 14-1
alibis, 14-4

Bradley Table IXA, BSFV S

Aerial Practice, 14-6
ammunition requirements, 14-7
prerequisites, 14-6
Bradley Table XA, BSFV Squad Aerial
Qualification, 14-9
ammunition requirements, 14-9
prerequisites, 14-9
conditions, 14-2
conduct of the range, 14-5
ratings, 14-3
refires for qualification, 14-4

cmmrimot mmranad irao

sou Illg MIULBUUI GBS, ‘I 4'2
standards, 14-2

targets, 14-4

tasks, 14-1

auad
v SQuad

cavalry/team gunnery, 13-1
Bradley Table IX, Scout Team
Training, 13-8

after-action review, 13-12
conditions, 13-9
conduct of the range, 13-9
resources for, 13-11 (Figure 13-5),
13-13 (Figure 13-6)
prerequisites, 13-8
requirement, 13-9
standards, 13-9
task, 13-8
Bradley Table X, Scout Team
Qualification, 13-8, 13-13
conditions, 13-14



conduct of the range, 13-15
preraqguisites, 13-13
requirements, 13-14
standards, 13-15
task, 13-14
combat critical tasks, 13-3 (Figure
13-1)
evaluation procedures for, 13-3
ratings, 13-7
resources, 13-10
scoring procedures for, 13-4
standards for, 13-3, 13-4
tactical tasks, 13-3 (Figure 13-1)
target destruction matrix, 13-6
targets, 13-7

close-in panel, C-1
backlash test, C-8
boresight retention test, C-12
boresighting with, C-2
construction of, C-13
drift test, C-11
equilibrator test, C-11
weapons checks with, C-1

coax machine gun {see M240C
7.62-mm coaxial machine gun)

crew device gunnery, 5-3, 6-6, 6-20,
11 =1I
Bradley Table |, Crew Defense, 5-3,
9-14,11-1,11-2
Bradley Table |, Bradley Crew
Proficiency Course, 5-3, 9-14, 11-1,
11-3
guidelines, 11-1
standards, 9-14
crew gunnery evaluation, 9-1
alibis, 9-16
critical subtask standards, 9-10 to
g-i1
device gunnery standards, 9-14 to
9-15
engagement standards, 9-1
leader subtask standards, 9-11 to
9-13
live-fire gunnery standards, 9-15 to
9-16
noncritical subtask standards, 9-13
to 9-14
refires for qualification, 9-16
score sheat (DA Form XXXA-R), 9-17
task standards, 9-2 to 9-10

crew live-fire gunnery, 5-3, 9-15, 12-1

'’
Rradlav Tahla \/ Craws Practis.
oTaGiSY GG v, WISW 1 L

9-15,12-1,12-8
Bradley Table VI, Crew Practice 2,
5-3, 9-15, 12-1, 12-8
Bradley Table VII, Crew Practice 3,
5-3, 9-15, 12-1, 12-9
Bradley Table VIII, Crew
Qualification, 5-3, 9-15, 12-1, 12-10
development, 12-2
allowable variations, 12-7
ammunition, 12-7
requirement, 12-2
target exposure, 12-4 to 12-6
(Table 12-1)
targetry, 12-2
prerequisites, 12-7
standaids, $-15

crew qualification, 12-1, 12-10, 13-8

crew stability, 6-15
long-term solutions, 6-15
short-term solutions, 6-15

crew training, 5-1, 6-2, 6-3, 6-6
ammunition requirements, 6-17
conduct of fire (COFT) trainer, 5-2
crew gunnery, 5-3, 6-6

device aunnarv 5.3 8.8
aevice gunnery, 2-3,0-0

mounted, 6-4
preliminary gunnery, 5-1, 6-4

critical subtask standards, 9-10
cross training, 6-9
DA Form XXXA-R, Bradiey Crew
Score Sheet, 9-17, 9-28
example of, 9-18 to 9-19 (Figure 9-1)

DAWYV (driver’s all-weather viewer),
1-2, 2-9 (see also thermal sight)

DCS (digital compass system]), 1-2

defensive engagements, 9-8, 12-3,
13-7,14-2, 14-3, 144, 14-5

digital compass system (DCS}, 1-2

direct-fire adjustment
burst on target, 2-32

Index-3
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tracer on targset, 2-33
techniques, 2-33
meter, 2-33

mil change, 2-33

5%, &S

target form, 2-33
direct-fire engagement, 13-7
dismounted engagement, 13-5

dismounted infantry training, 6-3, 6-7,
-1

ammunition requirements, 6-17

device, 6-7
Dismounted Table VI, Squad
Practice, D-18
Dismounted Table VI, Squad
Cartification, D-20
Dismounted Table Vill, Platoon
Certification, D-22

equipment, D-2

gunnery, 6-8 (Figure 6-3)

live-fire, 6-8
Dismounted Table X!, Squad
Qualification, D-24
Dismounted Tabie Xii, Piatoon
Qualification, D-26

live-fire exercise, D-13

movement, D-2

preliminary, 6-7
Dismounted Table |,
Individual/Buddy Team Movement
Exercise, D-17
Dismounted Table ll, Fire Team
Movement Exercise, D-17
Dismounted Table lil, Squad
Movement Exercise, D-18
Dismounted Table IV, Platoon
Movement Exercise, D-18

requirements, D-1

sample program, D-17

situational training exercise, D-11

weapons, D-2

drift test, C-11
driver’s all-weather viewer (DAWV), 1-2

engagement condition, 13-9, 13-14,
14-2

engagement decision, 2-23
target confirmation, 2-25 to 2-26
target determination, 2-24 (see a/so
target determination}

Index-4

waapon/ammunition selection, 2-24,
2-25 ( Table 2-2)

engagement execution, 2-26
engagement techniques
(weapon/ammunition), 2-28 (see also
engagement techniques)
engagement termination, 2-50 (see
also engagement termination)
methods of engagement, 2-26 (see
also methads of engagement)

engagement process, 2-1
acquisition process, 2-2 {see afso
acquisition process)
engagement decision, 2-23 (see also
engagement decision)
engagement execution, 2-26 (see also

ancanamant awvaritinn
CrHyaycriiciit CATLWLIUNL)

engagement standards, 9-1, 13-8, 13-15,
14-2

engagement task, 13-9, 13-10, 13-14,
14-2

engagement task standards, 9-2

engagement techniques, 2-28, 2-35, 3-5
(see also specific weapon)

by Bradley crew, 2-28 to 2-49

by platoon, 3-5 to 3-6

by section, 3-5 to 3-6

L oot AR an
DY 5Quaus, 9-9 10 o0

engagement termination, 2-50
armored vehicles, 2-50
kill indicators, 2-50
kill standards, 2-50
dismounted infantry/antiarmor

auctame 2. E1
DYIUTHID, £°J 1

kill indicators, 2-51
kill standard, 2-51
kill standards, 2-50
unarmored vehicles, 2-50
kill indicators, 2-560
kill standard, 2-50

equilibrator test, C-11

evaluation, 6-3
external, 6-4, 9-27, 9-28
formal, 6-3
informal, 6-3
internal, 6-4, 9-27, 9-28



racords, 9-28
standards, 13-4

fratricide prevention, 3-2
fire commands, 2-25, 2-51

elements of, 2-51
alert, 2-51
description, 2-52
direction, 2-52
execution, 2-52
range, 2-52
termination, 2-52
weapon/ammunition, 2-52
firing port weapon, 2-60
infantry platoon, 2-62
mnfhnr‘e nf 2.RR

battlesrght, 2-58

precision, 2-55

subsequent fire command, 2-59
multiple target engagement, 2-60
scout section 2.62

LOuL SELLUN, £-94

terms of, 2-52 to 2-55
TOW, 2-59

fire control and distribution, 3-1, 14-6
measures of, 3-3
cease-fire criteria, 3-5
engagement priorities 3-4

ammamamant

Oligayoinion lUblllllunb, O'J tU 3'6

fire patterns, 3-5 (see also fire

patterns)

phase line, 3-4

primary direction of fire, 3-3

rules of engagement, 3-4

sector of fire, 3-3

target reference point, 3-3

weapons coniroi status, 3-4

weapons-ready posture, 3-6

weapons safety posture, 3-6, 3-7

(Table 3-2)

weapons safety rules, 3-7
principies of, 3-1 to 3-3

fire patterns
cross fire, 3-6
depth fire, 3-5
frontal fire, 3-5

fire planning, 3-8
detailed 3-12

ceRlaneG, &

direct-fire standing operating
procedure, 3-8to 3-11
mission-specific measures, 3-11
sector sketches, 3-13

standing operating p

adjustment, 3-11
supplemental instructions, 3-12

firing port weapon (FPW) (see M237
5.56-mm firing port weapon)

ground targets, 14-2, 14-4

gunnery conditions
adverse weather, 6-21
degraded mode, 6-21

gunnory cvnluation 9-1

platoon 9-20 to 9-25

gunnery ieveis
crew, 6-20
device, 6-20
platoon, 6-20
preliminary, 6-20

gunnery ratings
distinguished, 13-7, 14-3
qualified, 13-7, 14-3
superior, 13-7, 14-3
unqualified, 13-7, 14-3

gunnery resources, 6-17
ammunition, 6-17
fuel, 6-18
maneuver area, 6-18
range, 6-18
repair parts, 6-18
training devices, 6-18

gunnery tasks, 13-15
indirect-fire engagement, 13-5, 13-7
individual training, 6-2

integrated training, 6-9
combined arms live-fire
6-10
crew drills, 6-9
device gunnery, 6-10
dismounted battle drills, 6-10
mounted battle drills, 6-10
platoon gunnery, 6-10, 6-11 (Figure
6-4)

exercise,

integrated sight unit {ISU), 2-9, 2-13,
2-15, 2-16, 2-17, 2-48, 2-58, 4-1
also thermal sight)
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key leaders, 6-13

laser range finder
AN/GVS-5, 2-13, 2-15
Bradley eye-safe, 1-2, 2-16
M1 tank, 2-13, 2-16

leader subtask standards, 9-11

live-fire gunnery, 5-3, 9-21, 13-10
resources, 13-10, 13-11 (Figure 3-2)

M2315.56-mm firing port weapon
(FPW), 1-3, 1-12

ammunition, 1-27

capabilities, 1-12

engagement, 2-28, 2-45

M240C 7.62-mm coaxial machine gun,
1-3,1-8
ammunition, 1-22
boresighting, 4-1
capabilities, 1-8
engagement, 2-28, 2-35, 2-45, 12-3,
14-2
area target technique, 2-36
point target technique, 2-36
special uses, 2-38
firing through concealment, 2-38
incendiery fire, 2-39
reconnaissance by fire, 2-38
suppressive fire, 2-35
malfunctions, 4-5
zeroing, 4-2

M242 25-mm automatic gun, 1-3, 1-4
ammunition, 14, 1-13, 1-14, 1-21
{Table 1-3), 12-7
M791 armor-piercing,
spin-stabilized discarding sabot
{APDS-T), 1-14
M792 high-explosive incendiary
with tracer {HEI-T), 1-16
M793 target practice with tracer
(TP-T), 1-20
comparison of, 1-21 {Table 1-3)
MB910 target practice discarding
sabot with tracer {TPDS-T), 1-19
MS10A1 target practice discarding
sabot with tracer (TPDS-T), 1-20
M919 armor-piercing, fin-stabilized
discarding sabot with tracer
{APFSDS-T), 1-15

boresighting, 4-1

ranahilitiae 1 4t~ 1.7
Capashiies, 1 %10 1=/

Index-6

eight cyclas of function, 1-5, 1-7
(Figure 1-3)
engagement, 2-20, 2-26, 2-28, 2-33,
2-34, 2-45, 14-2
using battlesight gunnery, 2-26 (see
also battlesight gunnery)
using precision gunnery, 2-28 (see
also precision gunnery)
malfunctions, 4-5
zeroing, 4-2

M257 smoke grenade launcher, 1-3,
113
ammunition, 1-27
LBA1/A3 red phosphorus smoke
grenade, 1-27
M76 infrared screening grenade,
1-28
capabilities, 1-13
engagement, 2-28, 2-44

M758 HEI-T fuze, 1-17 { Figure 1-11)
operational sequence of, 1-18 (Figure
1-12}

malfunctions, 4-5 (see a/so specific
weapon)

communications, 4-6

turret drive, 4-6

matrix
BFV exposure, 9-3, 9-5 to 9-7 (Tables
9-3 to 9-6)
BFV platoon gunnery task penalty, 9-7
target destruction, 13-6
target exposure timing, 12-4 through
126

MCD (missile countermeasure device),
1-2

methods of engagement, 2-26
battlesight gunnery, 2-26
battlecarry options, 2-27
ballistic battlecarry, 2-27
extended battlecarry, 2-27
battlecarry selection, 2-27
multiple targets, 2-28
precision gunnery, 2-28

MILES (multiple-integrated laser
engagement system), 5-3, 13-9, 13-10,
14-4 (see also training devices)

missile countermeasure device (DCM),
1-2
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night vision sight, 2-22
noncritical subtask standards, 8-13

offensive engagement, 9-8, 12-3, 13-7,
14-2,14-3, 145

PGS (precision gunnery system), 5-3,
13-9 (see also training devices)

platoon device gunnery, 5-4, 6-20,
113,114
Bradley Table lll, Bradley
Squad/Section Exercise, 11-3, 11-4
Bradley Table IV, Bradley Platoon
Proficiency Course, 11-3, 11-5
guidelines, 11-4

Bradley Table XI, Bradley Platoon
Practice, 5-5

Bradley Table XII, Bradley Platoon
Qualification, 5-5

platoon gunnery evaluation, 9-20

live-fire guidelines, 9-21

penalty assessments, 9-24
personnel, 9-25
vehicle, 9-24 to 9-25

team, 9-20
assistant evaluator, 9-20
gunnery evaluator, 9-21
senior evaluator, 9-20
senior trainer, 9-20

platoon training, 5-4, 6-1, 6-3
ammunition requirements, 6-17
commander’s assessment, 6-2 to 6-4
integrated training, 5-4
mission-essential task list
development, 6-2
platoon gunnery, 5-5
preliminary training, 5-4
program development, 6-2
section and piatoon training, 5-4

PLGR (precision lightweight global

» am oA

point target engagement, 2-28, 2-33,
12-3,12-7

postfire checks, 4-6

precision gunnery, 2-28

precision gunnery system (PGS), 13-9
{see also training devices)

precision lightweight global

1-2,2-15
prefire checklist, 4-3to 44

preliminary gunnery, 6-20, 10-1
instruction, 10-1
parformance-oriented training, 10-2

advanced manipulation training,
10-7

direct-fire adjustment exercises,
10-9 to 10-12

introductory manipulation training,
10-2

aun lau avarnica 102
Yuii idy SAGIVISG, 1v-<

tracking exercise, 10-3
range determination training, 10-8
TOW training, 10-13 (see also TOW
training)

range card {see Bradley range card)

range layout, 8-11
gunnery exercises, 8-11
tactical training, 8-14

range operation, 8-1 to 8-6 (see a/so
Bradley live-fire range)
communications, 8-16
conduct of, 13-9, 13-15, 14-5
control, 8-16
equipment, 8-10
flags, 8-15
personnel duties, 8-1, 8-2
ammunition NCO, 8-3
master gunner, B-2, 8-3
NCOIC, 8-2, 8-3
0OIC, 8-1,8-2,83
safety NCO, 8-2, 8-3
safety officer, 8-2, 8-3
personnal required, 8-7
ammunition NCO, 8-8
Bradley crew evaluator, 8-9 (see
also Bradley crew evaluator)
bunker personnel, 8-9
fire-fighting detail, 8-9
master gunner, 8-8
medic, 89
NCOIC, 8-8
officer in charge, 8-7
radiotelephone operators, 8-9

Index-7
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range safety officer, 8-7
target NCO, 8-9
training tips, 8-3

range preparation, 8-1
range reconnaissance, 8-6

range targets, 8-15
hard targets {live fire), 8-15
kill cues, 8-15
soft targets (live fire), 8-15

reconnaissance by fire, 2-35, 2-38
refires for qualification, 9-16, 14-4
retrograde engagement, 9-8, 12-3

section device gunnery, 5-4, 11-3, 114,

11-6
Bradley Table Iil, Bradley
Squad/Section Exercise, 11-3, 11-4
Bradley Table IV, Bradley Platoon
Proficiency Course, 11-3, 11-56
guidelines, 11-4

section training, 6-3

scoring procedures, 13-4 to 13-6, 14-2
to 144

scout team gunnery, 13-1

scout team qualification, 13-3 (see a/so

cavalry/team gunnery)}

scout team training, 13-8 (see a/so
cavalry/team gunnery)

score sheet, 9-17, 14-3
example, 9-18 to 9-19

sector sketch, 3-12, 3-13to 13-14

simulators, 7-6; Table 7-1, 7-14
close combat tactical trainer (CCTT),
7-9
conduct of fire trainer (COFT), 7-6 to
7-7
simulations network (SIMNET), 7-8
Stinger training launch simulator
{STLS), 14-5
videodisc integrated gunnery
simulator (VIGS), 7-7

simultaneous fire, 3-6, 3-9

Index-8

subtask standards
critical, 9-11
leader, 9-11
noncritical, 9-13

Stinger missile engagement, 14-2, 14.5

target classification, 2-18, 2-22, 146
target confirmation, 2-25 to 2-26

target destruction matrix, 13-5, 13-6
(Table 13-1)

target detection, 2-2, 2-7
challenges, 2-9
thermal advantage, 2-10
thermal sights, 2-8
target signatures, 2-7
aircraft signatures, 2-8
antitank signatures, 2-8
artillery signatures, 2-8

obstacles and mine signatures, 2-8

soldier, 2-7
tracked vehicle signatures, 2-8

target detection technique
clock method, 2-11
grid method, 2-11
reference point method, 2-11
sector method, 2-11
traverse method, 2-11

target determination, 2-24
determining factors, 2-24
target threat levels, 2-24

dangerous, 2-24
least dangerous, 2-24
most dangsrous, 2-24

target engagement
adjustment, 2-32
alibi, 13-4
ammunition requirements, 9-2 (Table
9.2)
ammunition selection for, 2-4
area, 12-3
decision, 2-23 to 2-24
defensive, 9-8, 14-2
execution, 2-26
kill standards, 2-50, 2-51, 9-2
lead for, 2-30
methods, 2-26 (see also specific
weapon)
multiple, 2-23, 14-2
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observation, 2-29 to 2-30
offansive/retrograde, -8, 14-2
point, 2-33, 12-3

problems, 2-49

single, 14-2

standards, 9-1

start time, 13-14, 14-3

stop time, 134, 14-3
termination, 2-50

weapon selection for, 2-24, 2-25
(Table 2-2}

target exposure time, 12-3, 13-7, 15-5

target exposure timing matrix, 12-4 to
12-6 { Table 12-1)

target identification, 2-22, 2-25
classification, 2-22
discrimination, 2-23, 2-25
using BCIS, 2-23
using combat identification panel,
2-23
using unit markings, 2-23
identification, 2-22

target lead, 2-30 to 2-32

target kill standards, 2-50, 9-2, 14-3
catastrophic, 2-50
firepower, 2-50
mobility, 2-50
mobility and firepower, 2-50

target location, 2-10
direction technique (see target
direction technique)
range determination (see target
range determination)
range estimation (see target range
estimation)

target range determination, 2-12 to
2-22,2-28,10-8
by Bradiey commander, 2-13
using BELRF, 2-16
using binoculars {using
mil-relation formula), 2-13, 2-14
{Figure 2-8)
using ISU {the commander’s sight
extension), 2-15
using laser range finder
{AN/GVS-5), 2-15
using M1 tank laser range finder,
2-16
using maps, 2-15

using range cards, 2-15

by driver, 2-22

by fire team, 2-22

by gunner, 2-16
using backup sight (auxiliary), 2-21
using horizontal ranging stadia
{choke sight), 2-16
using reticle lead line and mil
relation, 2-18

target range estimation, 2-11, 2-34
100-meter unit-of-measure method,
2-11
factors of, 2-12 (Table 2-1)
flash-to-bang method, 2-11

target search and detection, 2-2
crew and squad target search
techniques, 2-2

air search techniques, 2-5
flat terrain scan (air search), 2-5
hilly terrain scan (air search), 2-5
tips for, 2-6

ground search techniques, 2-2
detailed search, 2-4
off-center vision method, 2-4
rapid scan, 2-3
slow (50-meter) scan, 2-3
tips for, 2-8

target standards, 9-2
BFV exposure, 9-3 to 9-10, 14-3
target kill, 9-2, 14-34

task standards (see engagement task
standard)

thermal sight, 2-9, 2-10
driver’s all-weather viewer (DAWV},
29
integrated sight unit (ISU), 2-8

thru-sight video (TSV), 5-3 (see a/so
training devices)

TOW (tube-launched, optically
tracked, wire-guided missile system),
1-3,1-8
ammunition, 1-8, 1-22, 1-27 (Table
1-4)
basic, 1-22
improved, 1-22
TOW 2, 1-23, 1-24 (Figure 1-17)
TOW 2A, 1-23, 1-24 (Figure 1-17)
TOW 2B, 1-25, 1-26 {Figure 1-18)

Index-9
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backblast area, 1-11

backblast precautions, 1-11
capabilities, 1-8to 1-12
engagements, 2-20, 2-28, 2-39 to
2.44 2.45

maximum TOW missile rangse, 2-42
(Figure 2-36)
minimum TOW missile range, 2-42
{Figure 2-37)
firing limitations, 1-10
over water, 1-10
over electrical wires, 1-10
in windy conditions, 1-10
through smoke and area fires, 1-10
firing precautions, 1-11
other precautions, 1-12
training, 10-13
basic task, 10-13
COFT, 10-18
tracking, 10-18
zeroing, 4-3

trainers, 6-13

training aids, 7-11, 7-14 (Table 7-1},
9-28
dummy rounds, 7-12
M172 (7.62-mm), 7-12
M794 {25-mm), 7-13
missile simulation round, 7-13
laser target interface device, 7-11
scaled models, 7-12
tracking board, 7-11
training area
equipment, 8-10
gunnery exercises, 8-11
layout, 8-11
personnel, 8-7
reconnaissance, 8-6
tactical training, 8-14

training devices, 7-1, 7-14 (Table 7-1),
13-9
multiple-integrated laser
engagement system (MILES), 7-2,
7-4 (Figure 7-2)

Index-10

precision gunnery system (PGS),
7-4, 7-5 {Figure 7-3), 13-9
thru-sight video (TSV), 7-1, 7-3
{Figure 7-1)

training device gunnery, 13-10

training plans, 6-11
gunnery, 8-1
long-range, 6-15
near-term, 6-18
short-range, 6-16
training requirements, 6-21
troop target, 14

TSV (thru-sight video), 5-3 (see also
training devices)

tube-launched, optically tracked,
wire-guided missile system (see TOW)

unit gunnery, 6-19

crew, 6-20

device, 6-20

platoon, 6-21

preliminary, 6-20
vehicle characteristics, 1-1, 1-3 (Table
1-1)

M2/M3, 1-1

M2A2/M3A2, 1-1

M2A20DS/M3A20DS, 1-1, 1-2
vehicle data, 1-3 (Table 1-1)
weapons control status, 3-4, 3-12
weapons ready posture, 3-6, 3-9, 3-12
weapons safety posture, 3-6
weapons safety rules, 3-7
weapons systems checks, 3-1
weapons systems malfunctions, 3-1

zeroing procedures, 4-2 to 4-3



BRADLEY CREW SCORE SHEET

For use of this form, see FM 23-1; the proponent agency is TRADOC

SEE BACK OF THIS FORM FOR INSTRUCTIONS

1. DATE: 2. RANGE: 3. UNIT: 4, TABLE:
5. VEHICLE ID: 6. COMMANDER: 7. GUNNER: 8. DRIVER:
9. BCE—DAY (Print name): 10. BCE—NIGHT (Print name):
Initials: Initials:
11. ENGAGE- 15. NONCRITICAL 16. ENGAGE-
MENT 12. TASK STANDARDS 13. CRITICAL SUBTASKS | 14. LEADER TASKS SUBTASKS MENT
FM 23-1 Chap 9, para 9-24{]) [Chap 9, para 93d§) {Chap 9, para 9ﬁEb [Chap 9, para 9%ad) JASSESSMENT 17. REMARKS
Task NO. a . cJa b ¢ d e a c e a b c d (T, P, or )
a.
b.
C.
d.
e.
f.
g.
h.
i.
i-
18. QUALIFICATIONRATING: D $ Q ua

DA FORM 7354-R, FEB 96
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10
11.

12.

13.

14.

15.

16.
17.
18.

Date. Enter the date of the last day engagement of the evaluation.
Range. Enter the name of the facility used, if two different facilities are used, both are listed in chronological order.
Unit. Enter the company, troop, or battery; battalion or squadron identification.
Bradley Table Number. Enter the Bradley table number fired.
Vehicle ID. Enter the bumper number of the vehicle assigned to the crew firing, even if the crew is using another vehicle, the bumper number of their
assigned vehicle is used.
Commander. Enter the rank and last name of the Bradley commander.
Gunner. Enter the rank and last name of the Bradley gunner.
Driver. Enter the rank and fast name of the Bradley driver.
BCE—DAY. Enter the last name and first name of BCE during day phase. BCE initials the form after conducting AAR.
BCE—NIGHT. Enter the last name and first name of BCE during day night phase. BCE initials the form after conducting AAR.
Engagement Tasks. Enter task numbers in order of engagement. [f a gunnery event contains more than 10 engagements, use another score sheet.
When using a second score sheet, complete items 1 through 10. Enter the task numbers of the Bradley table that is being evaluated in the order in
which the tasks are fired.
Task Standards. (See Chapter 9 [paragraph 9-2a through[c))
a. Enter a “G” for GO or an “N” for NO-GO for target kill standards.
b. Enter the target type and BFV exposure time to the target (for defensive engagements, use BFV's longest single-exposure time to a target).
c. Enter a “G” for GO or an “N” for NO-GO for the BFV exposure standards.

Critical Subtasks. (See Chapter 9] paragraph 9-3ajthrough[e.]

a. Enter a “G" for GO or an “N” for NO-GO for auxiliary sight engagements.

b. Enter a “G” for GO or an “N” for NO-GO for NBC engagements.

c. Enter a “G” for GO or an “N” for NO-GO for engagements requiring use of manual controls.

d. Enter a “G” for GO or an “N” for NO-GO for engagements requiring use of the commander’s handstation.

e. Entera “G” for GO or an “N” for NO-GO for engaging friendly targets.

Leader Tasks. (See Chapter 9, [paragraph 9-4a|through[e’)

a. Enter a “G” for GO or an “N” for NO-GO for use of proper fire commands.

b. Ente a “G” for GO or an “N” for NO-GO for engaging most-dangerous targets first.

c. Entera “G” for GO or an “N” for NO-GO for using proper ammunition for the target.

d. Enter a “G” for GO or an “N” for NO-GO for ensuring the vehicle moves the proper distance during defensive engagements.
e. Enter a “G” for GO or an “N” for NO-GO for ensuring the gunner does not fire before receiving the command to fire.
Noncritical Subtasks. (See Chapter 9, through

a. Enter a “G” for GO or an “N” for NO-GO for proper response terms.

b. Enter a “G” for GO or an “N” for NO-GO for proper engagement techniques.

c. Enter a “G” for GO or an “N” for NO-GO for proper driving techniques.

d. Entera “G" for GO or an “N” for NO-GO for proper defensive techniques.

Engagement Assessment. Enter the engagement assessment as T, P, or U.

Remarks. Annotate significant comments in the remarks column. Normally these comments are used as AAR points.
Qualification Rating. Circle the appropriate rating for crew qualification events: D - Distinguished, S - Superior, Q - Qualified, or UQ - unqualified.

DA FORM 7354-R, FEB 96 (Back)
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