FM 6-30

Tactics, Techniques, and Procedures for

OBSERVED
FIRE

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

HEADQUARTERS, DEPARTMENT OF THE ARMY

PCN 32000623000



*FM 6-30

Field Manual 6-30

TACTICS, TECHNIQUES, AND PROCEDURES FOR

OBSERVED FIRE

Table of Contents

HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington, DC, 16 July 1991

PREFACE . . . . . .

CHAPTER 1
FIELD ARTILLERY EFFECTIVENESS

1-1. FIELD ARTILLERY TEAM . . . . . . . . .. .. .. . . ...
1-2. FIRE SUPPORT EFFECTIVENESS . . .. . . ... ... . .... ...
1-3. CAPABILITIES AND LIMITATIONS . . . . . ... ... .........
1-4, MANEUVER COMMANDER . . . . . ... . ... . ... ........

CHAPTER 2
DUTIES OF THE FIRE SUPPORT TEAM
AND THE OBSERVER

2-1. FIRESUPPORTTEAM . . . .. .. ... .. ... . ... .......
2-2. DUTIES OF FIRE SUPPORT TEAM PERSONNEL . . . . ... ... ..
2-38. FORWARD OBSERVERCONTROL . . . ... ... ...........
2-4. FIRE SUPPORT TEAM VEHICLE (M981) EMPLOYMENT OPTIONS . . .
2-5. OBSERVATION POST SELECTION . . . . . .. .. ...........
2-6. FIRE SUPPORT TEAM VEHICLE (M981) POSITIONING . . . . ... ..
27 COMMUNICATIONS . . . . .. .. ... .

CHAPTER 3
TARGET LOCATION

Section |. REQUIREMENTS FOR LOCATING TARGETS . . . . .. .. ........
3-1. TERRAIN-MAP ASSOCIATION . . . . . ... ... .. ... ......
3-2. TARGET LOCATION METHODS . . . ... ... ............

DISTRIBUTION RESTRICTION: Approved for public release; distribution is unlimited.

*This publication supersedes FM 6-30, 17 June 1985, and rescinds DA Form 5430-R, June 1985.



FM 6-30

3-3. DIRECTION . . . . 3-4
3-4. DISTANCE . . . . . 3-6
3-5. TERRAIN SKETCH . . . . . . . . .., 3-8
Section ll. AIDS TO TARGET LOCATION . . . . . . e o, 3-9
3-6. OBSERVED FIRE FAN . . . . . . . . . 3-9
3-7. HAND MEASUREMENT OF ANGULAR DEVIATION . . . . . . . .. ... ... . .. 3-11
CHAPTER 4
CALL FOR FIRE
Section . ELEMENTS OF THE CALL FOR FIRE . . . . . . . . . . . . . 4-1
4-1, DESCRIPTION . . . . . 4-1
4-2, OBSERVERIDENTIFICATION . . . . . . . . . . o 4-1
4-3. WARNING ORDER . . . . . . . . e 4-1
4-4. TARGET LOCATION . . . . . . . 4-2
4-5. TARGET DESCRIPTION . e 4-3
4-6. METHOD OF ENGAGEMENT . . . . . . . . . o, 4-3
4-7. METHOD OF FIREAND CONTROL . . . . . . . . . . 4-4
4-8. CORRECTIONS OF ERRORS . . . . . . . . . o 4-5
4-9. CALLS FOR FIRE FROM HEADQUARTERS HIGHER THAN BATTALION . . .. . . .. 4-6
4-10. MESSAGE TO OBSERVER . . . . . . . o o 4-6
4-11. ADDITIONAL INFORMATION . . . . . . . . o 4-6
4-12. AUTHENTICATION . . . . . e 4-6
4-13. SAMPLE MISSIONS . . . . . . 4-7
Section ll. SHELL-FUZE COMBINATIONS . . . . . . . . . . . oo, 4-9
414, DESIRED EFFECTS . . . . . 4-G
415, SHELL HE AND FUZES . . . . . . . . . 4-9
4-16. SHELL WHITE PHOSPHORUS . . . . . . . . 4-11
4-17. SHELL SMOKE . . . . . . . . . 4-11
4-18. SHELL ILLUMINATING . . . . . . . . . . . 4-11
4-19. SHELL FASCAM . . . . . 4-11
4-20. SHELL COPPERHEAD . . . . . . . . . 4-11
4-21. SHELLS ICM AND DPICM . . . . . . . 4-11
CHAPTER 5
ADJUSTMENT OF FIRE
Section I. SUBSEQUENT CORRECTIONS . . . . . . . . . . oo, 5-1
5-1. PURPOSE OF ADJUSTMENT . . . . . . . . . ... . ... . . . . ... ... .. .51
5-2. ADJUSTING POINT . . . o 5-1
5-3. SPOTTINGS . . . . . . 5-1



5-4. TYPESOF CORRECTIONS . . . . . . . . . . . e 5-4
5-5. SEQUENCE OF SUBSEQUENT CORRECTIONS . . . . . ... .. .. ... ...... 5-6
Section Il. AREA FIRE (ADJUSTMENT AND FIRE FOREFFECT) . . . . . .. . . ... .. 5-8
5-6. ADJUSTMENTTECHNIQUES . . . . . . . . . . . . . . . . . e 5-8
5-7. FIREFOREFFECT . . . . . . . . e 5-10
5-8. REFINEMENT AND SURVEILLANCE . . . . . ... ... .. ... . .. ... .... 5-11
Section lll. PRECISION FIRE . . . . . . . . . e 5-12
5-9, TYPESOF PRECISIONMISSIONS . . . . . . . . . ... . . . . i 5-12
5-10. PRECISION REGISTRATIONMISSION . . . . . .. ... . . ... .. . . ... ... 5-12
5-11. DESTRUCTION MISSION . . . . . . . . . . e 5-22
Section IV. MOVING TARGETS . . . . . . . . e 5-23
5-12. ENGAGEMENT . . . . . . e 5-23
5-13. TARGET OF OPPORTUNITY . . . . . . . e e 5-23
5-14. PLANNED TARGET . . . . . . . . . 5-25
CHAPTER 6
SPECIAL MUNITIONS

Sectionl. IMPROVED CONVENTIONAL MUNITIONS AND DUAL-PURPOSE IMPROVED
CONVENTIONAL MUNITIONS . . . . . . . e e 6-1
6-1. CHARACTERISTICS OF ICMANDDPICM . . . . .. .. ... ... ... ... .... 6-1
6-2. CALLFORFIRE AND ADJUSTMENT . . . . . . . . .. . . . . . oo 6-1
6-3. SAMPLEICMMISSIONS . . . . . . . . . . 6-2
6-4. IMPROVED CONVENTIONAL MUNITIONS CONSIDERATIONS . . . .. ... ... .. 6-3
Section ll. FIELD ARTILLERY DELIVERED FASCAM . . . . . . . . . . . . . . . . . .. 6-3
6-5. CHARACTERISTICS OF FASCAM . . . . . . . . . . i e e 6-3
6-6. RAAMS PROJECTILES M718 ANDM741 . . . . . . . .. . ... .. ... ... .... 6-3
6-7. ADAM PROJECTILES MB92 AND M731 . . . . . . . . . . . it i i 6-4
6-8. TYPES OF MINEFIELDS . . . . . . . . . . e 6-4
6-9. SELECTIONOFMINES . . . . . . . . . . . . e 6-4
6-10. SELECTION OF MINE DENSITY . . . . . . . . . . 6-5
6-11. SELECTION OF SELF-DESTRUCTTIME . . . . .. .. . . ... . . . . ... 6-5
6-12. TARGET LOCATION . . . . . . . . e 6-6
6-13. CALL FOR FIRE AND ADJUSTMENT . . . . . . .. . .. . e 6-7
6-14. SAMPLE FASCAM MISSIONS . . . . . . . . . . . 6-7
Section lll. ILLUMINATION . . . . . . . 6-7
6-15. CHARACTERISTICS OF ILLUMINATION . . . . . .. . ... . ... . . . . . . . ... 6-7
6-16. EMPLOYMENT CONSIDERATIONS . . . . . . . . .. . . . i, 6-7
6-17. CALL FOR FIRE AND ADJUSTMENT OF ILLUMINATION . . . . . .. ... ... ... 69
6-18. CALL FOR FIRE AND ADJUSTMENT UNDER ILLUMINATION . . . ... .. ... .. 6-10
6-19. SAMPLE ILLUMINATION MISSIONS . . . . . . . . . ... ... . . . . ... ..., 6-11

FM 6-30



FM 6-30

Section

V. SMOKE . . . e 6-12
6-20. CHARACTERISTICS OF SMOKE . . . . . . . . . . . . . . .. 6-12
6-21. SMOKE DELIVERY TECHNIQUES . . . . .. .. . ... . ... . ... ....... 6-13
6-22. EMPLOYMENT CONSIDERATIONS . . . . . . . . ... .. .. . . . .. ... ... 6-14
6-23. IMMEDIATE SMOKE . . . . . . . . . . . e 6-18
6-24. QUICKSMOKE . . . . . . . . . 6-20
6-25. SAMPLE SMOKE MISSIONS . . . . . . . .. ... .. .. 6-21
6-26. MORTAR PROCEDURES . . . . . . . . .. . . . . .. 6-21

6-27. CHARACTERISTICS OF COPPERHEAD . . . . . . . . . ... .. . .. ... .... 6-22
6-28. EMPLOYMENT . . . . . . .. 6-22
6-29. ENGAGEMENT . . . . . . . . 6-22
6-30. TARGETS OF OPPORTUNITY . . . . . . ... . . .. 6-24
6-31. PLANNED TARGETS . . . . . . . . .. . 6-25
6-32. COPPERHEAD CALLFORFIRE . . . . . . . . . . . . . . . 6-25
CHAPTER 7
SPECIAL OBSERVER MISSIONS
7-1. AERIAL FIRE SUPPORT OBSERVER . . . . . . ... .. .. . ... . ......... 7-1
720 HIGH-ANGLEFIRE . . . . . . ... .. 7-3
7-3. FINALPROTECTIVEFIRES . . . . .. . . . . . . . . .. 7-4
7-4. MULTIPLEMISSIONS . . . . . . . .. 7-5
7-5. OBSERVING HIGH-BURST OR MEAN-POINT-OF-IMPACT REGISTRATIONS . . . . .. 7-7

7-6. AUXILIARY ADJUSTING POINT . . . . .. ... . . . 7-10

7-7. OBSERVERNOTORIENTED . . . . . . . . . . . . . 7-10
7-8. IRREGULARLY SHAPED TARGETS . . . . . . . . . . . . . . . 7-10
7-9. ADJUSTMENT BY SOUND . . . . . . . . e, 7-11
7-10. EMERGENCY OBSERVER PROCEDURES . . . . . .. . .. . ... ... .. .... 7-12
CHAPTER 8
ADJUSTMENT OF OTHER FIRE SUPPORT MEANS
Section . CLOSE AIR SUPPORT . . . . . . . e e e 8-1
8-1. TYPES OF REQUESTS . . . . . . . . . . 8-1
8-2. EMPLOYMENT . . . . . . . 8-1
8-3. MISSIONCONTROL . . . . . e, 8-3
Section ll. ATTACK HELICOPTERS . . . . . . . . . e 8-6
8-4. MISSION AND EMPLOYMENT . . . . . . . . . .. . 8-6
8-5. FIRESUPPORT ROLE . . . . . . . . . . e 8-6
86. CAPABLILITIES . . . . . . . 8-6



8-7. ATTACKAND SCOUTTEAMS . . .. ... ... . ... ... .. . .. . ... .. 8-6
8-8. ARMY AND AIR FORCE COORDINATION . . . ... .. ... .. ... . . ... ... 8-6
89. TARGETHAND OVER . . . . . ... .. ... .. .. ... . . . o 8-6
Section fll. NAVAL GUNFIRE . . . . . . ... ... ... .. ... . .. .. ... . 8-7
8-10. INTRODUCTION . . . .. . .. . . 8-7
8-11. COMMUNICATIONS . . . . . .. ... 8-8
8-12. FIREUNITSTATUS . . . . . . ... . 8-8
8-13. ELEMENTS OF THECALLFORFIRE . . . . . . . . ... . ... . . . . . . ... .. 8-8
8-14. SPOTTER (OBSERVER) IDENTIFICATION . . . ... ... ... ... . . ... . . 8-8
8-15. WARNING ORDER AND TARGET NUMBER . . . . .. ... ... ... . ... . ... 8-8
8-16. TARGET LOCATION . . . . . . . . .. 8-8
8-17. TARGET DESCRIPTION . . . . . . . . . .. . . . ... 8-8
8-18. METHOD OF ENGAGEMENT . . . . . .. . ... ... . ... .. . . .. ... ... 89
8-19. METHOD OF FIREAND CONTROL . . . . . . ... . ... ... .. . ... . .. 8-10
8-20. PREFIRING REPORT . . . . . . . ... ... . ... ... ... ... .. ... 8-11
8-21. AUTHENTICATION . . . . . . .. 8-11
8-22. REPORTUPONFIRING . . . . ... .. ... ... .. ... .. . .. . . ... . . 8-11
8-23. CORRECTIONOFERRORS . . . . .. ... ... .. .. .. ... . ... 8-11
8-24. EXAMPLES OF NAVAL GUNFIRE CALLS FORFIRE . . . . .. . .. ... . ... .. 8-12
8-25. ADJUSTMENT OF NAVALGUNFIRE . . . . .. ... ... ... ... ... ... 8-13
8-26. ADJUSTMENT OF AIRBURSTS . . . . . ... .. ... ... .. ... . . ... . .. 8-14
827 ILLUMINATION . . .. .o 8-14
8-28. FRESH TARGET SHIFT . . . . .. .. ... . ... . . ... .. ... . . ... ... 8-16
8-29. SIMULTANEOUS ENGAGEMENT OF TWO TARGETS . . . . ... . . .. .. . . .. 8-17
8-30. FIRING ON ARECORDED TARGET . . . .. . ... ... ... . ... . . 8-17
8-31. 16INCH NAVAL GUNFIRE MISSIONS . . . . . . . . ... .. ... ... .. .. 8-18
8-32. DESTRUCTIVEFIRE . . . . .. .. ... ... . ... ... .. o 8-18
8-33. MASSEDFIRE . . . . ... .. .. 8-18
8-34. SPECIAL NAVAL GUNFIRE COMMANDS AND REPORTS . . . .. ... .. ... . 8-18
APPENDIX A
LASER RANGE FINDERS AND DESIGNATORS
AND WEAPON SYSTEMS
A-1. INTRODUCTION . . . . o A-1
A-2. GROUND/VEHICULAR LASER LOCATOR DESIGNATOR . . . . .. .. . ... ... . A-1
A-3. SELF-LOCATION . . . . ... A2
A-4. SECOND G/VLLD-EQUIPPED OBSERVER ASSISTANCE . . . . . . ... . ... . . A5
A-5. OBSERVER ACTIONS AFTERBEING LOCATED . . . . .. ... . . ... .. .. . A7
A6. ADJUSTMENTOFFIRE . . . ... ... ... . ... .. ... . ... . ... A-8
A-7. AUXILIARY ADJUSTING POINT . . . . . . . ... ... .. . . .. A-9

FM 6-30



FM 6-30

Section . DIGITAL MESSAGE DEVICE AN/PSG-2A

Vi

A-8. OBSERVERCLOUDHEIGHT . .. ... ... ... . ... ... . ... ... .. ..
AQ. REGISTRATION . . . . . . . e,
A-10. TARGET RANGING AND DESIGNATING WITH THE NIGHT SIGHT . . . . ... ...
A-11.NIGHT-SIGHT TRAINING . . . . . .. . .
A-12. AN/GVS-5 LASERRANGE FINDER . . . . . . . ... .. ... ... ... . .....
A-13. HELLFIREMISSILE . . . . . . . .
A-14. AH-64 TARGET ACQUISITION AND DESIGNATION SIGHT . . . . . ... ... ...
A-15. OH-58D MAST-MOUNTED SIGHT . . . . . . ... .. ... ... . ... .......
A-16. LASER TARGET DESIGNATOR . . . . . . . . .. . . ... .
A-17. MODULAR UNIVERSAL LASER EQUIPMENT . . . . . ... .. .. ... .. .....
A-18. UNITED STATES AIR FORCE LASERSYSTEMS . . . . . .. .. ... ... .....
A-19. MARINE CORPS SYSTEM . . . . . . . . .. . .
A-20. LASER SAFETY DURING TRAINING . . . . . .. ... ... ... ...........
A-21. LASER SAFETY GOGGLES . . . . . . .. .. ... . ..
A-22, GIVLLD EVALUATOR . . . . . .
A-23. ADDITIONAL LASER HAZARD INFORMATION

fo Q ol o
A-24. GVLLD SAFETY FAN AN

APPENDIX B
DIGITAL MESSAGE DEVICES

B-1. OPERATION OF THE DIGITAL MESSAGEDEVICE . . . . ... ... .........

B-2. PREPARATIONFORUSE . . ... ... ... ... ... ... .. ......
B-3. DMDMESSAGE FORMATS . . . ... . . . . ... . ... i
B-4. MESSAGE COMPOSITION, STRUCTURE, AN W ..o
B-5. AUTHENTICATION . . . . . . . . . . e,
B-6. MODEMENU . ... . ... .. ..

B-7. PROCEDURE FOR PURGING THE MEMORY . . ... ... . ............

~
B-8. PROCEDURE FOR MAKING INITIAL STATUS SELECTIO

B-9. PROCEDURE FOR STORING THE AUTHENTICATION CODE LIST
AND OPERATOR'SKEY . . . ... . ... . i

>
2
o
“l
.
(@]
b=

YT
I

B-11. OPERATION OF FORWARD ENTRY DEVICE CP-1995/U . . . . .. .. ... ... ..
B-12. FORWARD ENTRY DEVICE MESSAGE FORMATS . . . . . . ... ... .......
B-13. MESSAGE TRANSFERMODES . . . . . . . . .. . .. ... ... ... .. ...
B-14. PREPARATION FOR USE

B-15. POWER OR COMMUNICATIONS FAILURE . . . . . . o oo
B-16. SAVE OR PURGE DATA AND POWER DOWN

T AN A f Vi

[ S el e



B-17. UP-LOAD AND DOWN-LOAD THE CURRENT FORWARD

ENTRY DEVICE SOFTWARE . . . . . . . . . . . e B-23

B-18. MESSAGE PROCESSING PROCEDURES . . . . . . .. .. ... ... ... .... B-23

B-19. FIRE MISSION PROCESSING PROCEDURES . . . . . . . .. .. ... .. ... B-24

B-20. CHECK FIRE AND CANCEL CHECK FIRE PROCEDURES . . . . . . ... ... .. B-28

Section lll.  FIST DIGITAL MESSAGEDEVICE . . . . . . . . . . . . i B-29
B-21. OPERATION OF THE FISTDMD (AN/PSG-5) . . . . .. .. ... ... . ... ... B-29

B-22. FUNCTIONAL DESCRIPTION . . . . . . . e e e B-31

Section IV. MORTAR BALLISTIC COMPUTERM23 . . . . . . . . . . i i B-32
B-23. DESCRIPTION . . . . . . e e B-32

B-24. CAPABILITIES . . . . . . . e B-32

B-25. MEMORY STORAGE . . . . . . . e B-32

B-26. DMD SUPPORTED MISSION PROCESSING . . . . . . . ... ... ... ... ... B-32

Section V. SPECIAL-PURPOSE POWER SOURCES . . . . . . . . . . . . . . ... . . . . .. ... B-33
B-27. VEHICLES . . . . . e B-33

B-28. INTERNAL BATTERIES . . . . . . . . B-33

B-29. EXTERNAL BATTERIES . . . . . . . . . B-33

B-30. SPECIAL HANDLING PROCEDURES FOR LITHIUM BATTERIES . . . . . .. .. .. B-33

Section VI. MNEMONICS . . . . . . B-34
B-31. DMD, FISTDMD, AND FEDMNEMONICS . . . . . . ... .. ... ... ... ... B-34

B-32. TARGET EQUIVALENTS . . . . . . e B-38

APPENDIX C
TRAINING DEVICES

C-1. PURPOSE . . . . e e C-1

C-2. MATCHBOXPROBLEM . . . . . . . C-1

C-3. 14.5-MM FIELD ARTILLERY TRAINERM31 . . . . . . .. . .. ... .. ... ... .. C-2

C-4. TRAINING SET, FIRE OBSERVATION . . . . . . . . . ... o C-2

C-5. TSFO-G/VLLD SIMULATION ENHANCEMENT . -~ ... .. e C-2

C-6. LASERTRAININGKIT . . . . . .. . . e C2

C-7. HELLFIRE GROUND SUPPORT SYSTEM . . . . . . . . . .. .. . . .. . ... C-3

C-8. COMBINED ARMS TEAM INTEGRATED EVALUATION SYSTEM . . . . .. ... . .. C-3

C-9. OBSERVER TRAINING FOR NONARTILLERY PERSONNEL . . . . . .. ... ... .. C3

APPENDIX D
FIRE SUPPORT TEAM VEHICLE

D-1. INTRODUCTION . . . . . s D-1

D-2. DESCRIPTION . . . . . e D-1

D-3. FUNCTIONALDESCRIPTION . . . . . . e e e D-1

FM 6-30

Vil



FM 6-30

D-4. FISTV OPERATIONS STATIONS
D-5. OBSERVED FIREPROCEDURES . . . . ... ... . . ... .. ... ... ..... D-2

D-6. RESPONSIBILITIESAND DUTIESOF THEFIST . . . . . . . .. . .. .. ... ... D-3
APPENDIX E
TARGET ANALYSIS AND MUNITIONS EFFECTS
E-1. OBSERVER RESPONSIBILITIES . . . . . . . . . . e, E-1
E-2. TARGET DESCRIPTION . . . . . . . e s, E-1
E-3. MOST SUITABLE AMMUNITION . . . . . . . . . . E-5
E-4. METHOD OF ATTACK . . . . s s, E-6
GLOSSARY . . . e Glossary-1
REFERENCES . . . . . . . e References-1
INDEX . . . e Index-1

viili



PREFACE

The purpose of this publication is to explain observed fire procedures used by units in combat
and to explain how observed fire training is conducted in peacetime to meet combat
requirements. The material presented herein applies to both nuclear and nonnuclear warfare.

This publication discusses observed fire procedures, with the firing unit using both manual and
automated fire direction techniques. The observed fire J)rocedures are usually the same; only
those instances in which differences occur are indicated, Digital and automated observed fire
P_rocedures are discussed in the appendixes. This publication covers only technical observed
ire procedures, The operational and organizational aspects of employing observers are
discussed in other publications, particularly in the FM 6-20 series manuals.

The target audience for this publication is the field artillery fire support team (FIST)
personnel and other fire support observers, to include aerial fire support observers (AFSOs),
combat observation/lasing teams (COLTSs), infantry scouts, and personnel who may become
involved in rear area combat operations.

This publication is fully compatible with the Army’s AirLand Battle doctrine and is consistent
with current joint and combined doctrine.

This publication implements the following international agreements (standardization
agreements [STANAGs] and quadripartite standardization agreements [QSTAGs]):

e QSTAG 224, Edition 2, Manual Fire Direction Equipment Target Classification, and Methods
of Engagement,

e QSTAG 225, Edition 3, Call for Fire Procedures.

o QSTAG 246, Edition 3, Radio Telephone Procedures for the Conduct of Artillery Fire.
o QSTAG 503, Edition 1, Bombing, Shelling, Mortaring, and Location Reports.

o QSTAG 505, Edition 2, Adjustment of Artillery Fire.

o STANAG 1034, Edition 8, Allied Spotting Procedures for Naval Gunfire Support.

o STANAG 2088, Edition 6 and QSTAG 182, Edition 2, Battlefield Illumination.

o STANAG 2934, Edition 1, Artillery Procedures.

o STANAG 3736 Edition 7, Offensive Air Support Operations.

The proponent of this publication is HQ, TRADOC. Send comments and recommendations
on DA Form 2028 (Recommended Changes to Publications and Blank Forms) directly to:

Commandant

US Army Field Artillery School
ATTN: ATSF-DD

Fort Sill, OK 73503-5600

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

FM 6-30
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CHAPTER 1
FIELD ARTILLERY EFFECTIVENESS

1-1. FIELD ARTILLERY TEAM

The fire support ?unnery tproblem is solved through the
coordinated effors of thé field art|IIer¥,team (Figure 1-1).
This team ¢ nﬂsts of the observTr,,the |r%d|rect|on center
SFDC . and the firing unit-all linked g/an adequate

ommUnications system. Doctring requires téam members to
operate with a sense, of urgency and to continually strive to
reduce the time required to"execute an effective firé mission.

a. Observer. The observer serves as the “eyes” of all
indirect fire systems,. He detects and locates suitable indirect
fire targets within his zone of observatign. To attack a target,
me (%bserver %rants]m|tts a r%queﬁt for mtgwsegltr f|r?§ r?%d adjuists
e fires onto the target when, necessary. An 0|
rowJes_surveJIfance Jﬁa pertainin to?us ﬁ/res. See‘CEaEteEI
for a discussion of the tire support team and the obServer.

b, Fire Direction Center, The FDC serves as the “brain”
of the %stem. It recerves the call for fire from the observer,
determines firing data, and converts them to fire
commands (technical fire direction). The FDC transmits

the fire commands fo the sections designated to f|r% the
mission. Because of the great distance between artillery
units on the battlefield and requirements for improved
responsiveness, technical fire_direction normall(}/ IS
con vcted by the battery FDC. The battalion FDC does
the following:

o Provides tactical fire direction (how to attack a target).
o Monitors all fire nets.

o Provides technical fire direction assistance to battery
FDCs; for example, fire plan firing data and fire
direction backup.

¢. Firing Unit. The firin% unit serves as the “brawn” of
the sysem. It consists of the firing unit headquarters and
the firing sections. The normal function of the firing
section is to defiver fires as.dlre?t%d y the FDC. See the
M 6-20 series for a d|sc%155|on of the fire S}J?P?rt sP/s'Fm,
TC 6-40 and TC 6-40A tor a discussion of. Tield aftillery
FA) fire direction, and FM 6-50 for a detailed discussion
of the cannon battery.

——] T

Figure 1-1 THE FIELD ARTILLERY TEAM

OBSERVER
FIRE SUPPORT TEAM WITH
DIGITAL MESSAGE DEVICE

FIRING UNIT
GUN DISPLAY
UNIT

[ S——

FIRE DIRECTION CENTER
BATTALION TACTICAL

FIRE DIRECTION
SYSTEM

COMPUTER
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1-2. FIRE SUPPORT EFFECTIVENESS

a. System Responsiveness. In addition to gunnery, the
fire Support system consists of target acquisition, weapons
and munitions, and command and control. To be an effective
force in battle, fire support must be responsive to the needs
of our maneuver forces. Procedures must be streamlined to
minimize the time lag between target acquisition and effects
on the target. Unnecessary delay can result in a failure to
have ade_(%uate effects on the target. Responsiveness can be
achieved if we do the following:

o Plan fire support requirements in advance.
o Streamline the call for fire.

° Li_mi_t radio transmiss_ions on fire nets to time-sensitive,
mission-essential traffic only.

b. Effect on Target. The ability of the fire support
system to place effective fires on a target will depend, in
part, on the method of fire and type of ammunition
selected to attack the target. Maximum effect can be
achieved through accurate initial fires and massed fires.

(1) Accurate Initial Fires. Accurate initial fires
([surpnse fires) inflict the greatest number of casualties.
he observer must strive for first-round fire for effect
(FFE) or make a one-round adjustment if adjustment is
necessary. Figure 1-2 compares effect achieved to length of
adjustment.

Figure 1-2. EFFECTIVENESS COMPARED TO LENGTH OF ADJUSTMENT

WARNED TARGET OR
LENGTHY ADJUSTMENT

G—

~“~OommTm

UNWARNED TARGET OF
SHORT ADJUSTMENT
ROUNDS IN
ADJUSTMENT
O g1 12 43 4
0 11 T2 T3 1a 13
LOW WARNING TIME
(MINUTES)
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EJZR Massed Fires. Massing all available fires normally
enables us to inflict maximum effect on a target with a
minimum expenditure of ammunition. It also reduces our
vulnerability to enemy target acquisition (TA) devices.
Failure to mass fires gives the enemy time to react and
seek protection. Figure 1-3 compares massed fire and
successive volley ammunition expenditures to get
equivalent effect. Massed fires of three battalions fining one
round are more effective against soft targets than one

battalion firing the same total number of rounds in
successive volleys. This is because of the minimum time lag
between volley impacts. Massed fires ensure maximum
effect in attac |n? targets that can easily change their
posture category for example, a soft target (personnel in
the open) can easily become a hard target (personnel with
overhead cover). Massed fires do not necessarily provide
increased effectiveness against hard targets, because
volume of fire is more critical than round impact timing.

Figure 1-3. NUMBER OF ROUNDS REQUIRED FOR EQUIVALENT EFFECT

TARGET POSTURES

WEAPON AND TARGET DATA

INITIAL VOLLEY

WEAPON: 155-MM M109A3
TARGET DIAMETER: 250 METERS

60% STANDING

ANC/ DDMNIE
“We MUJNE

TARGET: PERSONNEL IN OPEN

SUBSEQUENT VOLLEYS

25% PRONE
75% IN FOXHOLE OR EQUIVALENT

nwozZCodD

THREE BATTALIONS
1 VOLLEY

ONE BATTALION

ONE BATTERY
43 VOLLEYS

10 VOLLEYS

NOTE: Numbers are determined for a platoon-based battalion.
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{3) Proper Munitions. In attacking a target, the
shell-fuze combination selected must be capable of
producing desired results against the most vulnerable part
of the target; for example, the gun crew versus the gun.
Failure to select proper shell-fuze combinations will result
in an excessive expenditure of ammunition and a reduction
in effects on target. Figure 1-4 compares ammunition
expenditures and relative effects.

(4) Law of War Considerations. In addition to the
above tactical considerations, the selection of targets,
munitions, and techniques of fire must comply with the
Geneva and Hague Conventions regarding prohibited
targets and tactics. The FIST personnel must ensure that
the'target they select is a legal target and that they use
lawful tactics. An example is a battalion of 155-mm

howitzers firing improved conventional munitions (ICME) to
neutralize a sniper or an armored personnel carrier (APC)
in a heavily populated town. This not only is a waste of
firepower but also may violate the rule of proportionality
and the prohibition of unnecessary suffering in the law of
war.

1-3. CAPABILITIES AND LIMITATIONS

a. The accuracy of calls for fire depends on the actions
and capabilities of forward observers (FOs) and company
fire support officers (FSOs) and the accuracy of fire
support plans.

b. Error-free self-location and precise target location are
ideals for which the forward observer must strive.

Figure 1-4. AMMUNITION EXPENDITURES AND RELATIVE EFFECTS

WEAPON AND TARGET DATA

WEAPON: 155-MM M109A1
TARGET DIAMETER: 250 METERS
TARGET: PERSONNEL IN OPEN

Cc

A

S

u o

A

L N

T D

i

E S

S

HE/Q HENT ICM HE/Q HENT ICM
SAME NUMBER OF ROUNDS FIRED SAME NUMBER OF CASUALTIES ACHIEVED

LEGEND:
HE = high explosive Q = quick
ICM = improved conventional munitions VT = variabletime
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First-round FFE on a target of opportunity and immediate
and effective suppression of enemy direct fire systems are
musts if the supported maneuver unit is to accomplish its
mission. Moreover, accurate location of planned targets is
imperative to effective execution of a fire support plan.
Accurate location of E)Ianned targets is possible only if the
enemy is under actual observation by a forward observer or
other targeting asset. Fire support may be indirect fire-but
it must be directed!

c. Achievement of these lgoa_ls Is primarily
situation-dependent. Accuracy of FA tires also depends to
a %reat extent on the skill and experience of the observer
who calls for fire and the equipment he uses for
self-location and target location.

d. The traditional forward observer, equipped with a map,
compass, and binoculars, can expect a mean tar?et location
error of about 500 meters. This is not enough for reliable
first-round FFE or targiet suppression; it is no better than it
was in World War Il. Lengthy adH]ustments of fire are
required to move the rounds onto the target. This wastes
time and ammunition and gives the enemy a chance to take
cover or leave the area.

e. Attainable accuracy for modern observer teams (FISTS,
COLTs, and AFSOs), equipped with electronic and optical
devices such as laser range finders and position-locating
systems, is considerably improved. When properly used by
trained and qualified observers, these devices enable the
ohserver to attain first-round accuracy never before possible;
but they have inherent hazardous characteristics. Lasers are
not eye-safe and can inflict severe eye injuries. Thus, their
use in training environments is severely restricted. Even in an
actual conflict, care must be taken to prevent injuring
unprotected friendly troops. Eye-safe laser ranc_1e finders for
use in training areas are currently under development and
will be fielded when avallable._IAﬁgencE provides
additional information on laser-equipped systems.

WARNING
Lasers have inherently hazardous characteristics.
Current lasers are not eye-safe and can inflict severe
eye injury.

f. Forward observer teams, especially the force fire
support coordinator (FSCOORD) (company or task force
FSO), must ensure the maneuver commander recognizes

limitations on attainable accuracy of indirect fire systems
and considers these capabilities and limitations when
developing his scheme of maneuver.

1-4. MANEUVER COMMANDER

a. The maneuver commander has the responsibility to
ensure that fire support is thoroughly integrated into his
scheme of maneuver. When he devel%)s his plan of attack
or defensive framework, the FSO, as fire support
coordinator, must be at his side. Likewise, when the
platoon leader makes his reconnaissance, the platoon FO
Is with him every step of the way. Before the battle starts,
the maneuver leader must assign actions to the company
FSO and the FO to ensure they are carried out during the
battle. For example, he must clearly assign individual
responsibility for firing planned targets.

b. The maneuver commander and his FSCOORD should
remember that if a task is not specifically assigned to an
individual, everyone will tend to helieve it'is someone else’s
responsibility and the task will never be carried out. For
example, simply assigning responsibility for firing on a
planned target’is not enough. The criteria for shooting
must be made clear, and provisions must be made to
ensure the responsible FO or FSO will indeed be able to
carry out the task. As a minimum, in a defensive situation,
specific guidance is needed to answer these questions
regarding planned targets:

o Should the observer call for fire when onlﬁ one enemy
vehicle is near the target, or should he shoot only at
platoon-sized enemy formations?

e |s the platoon FO to stay close to the platoon leader
even in conditions of obscuration, or should he %O
elsev%here to be in a better position to observe the
target’

o [f the observer is authorized or required to be
elsewhere, how and when is he to get there?

o Who will cover the assigned sector and targets if the
assigned FO team doesnot make it to the assigned
position?

o Does the observer have adequate communications, and
how will they be tested?

These example considerations are by no means exhaustive.
The maneuver commander should remember that the FIST
members are assigned down to the Platoon level. He must
use them before and during the battle.
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CHAPTER 2
DUTIES OF THE
FIRE SUPPORT TEAM AND THE OBSERVER

2-1. FIRE SUPPORT TEAM

a. Personnel and Equiloment. Indirect fire support is
critical to the success of all maneuver operations. To ensure
the accuracy of indirect fires, qualified observers are needed
to locate targets and fires. Forward air controllers (FACs)
and firepower control teams (FCTs) provide the expertise for
close air squpor_t (CAS) and naval gunfire (NGF)
respectively. For artillery and mortar support, FIST personnel
act as the observers, or eyes, for the maneuver company. The
FISTs are attached to maneuver elements at company level
during deployment for training or hostilities. They are

normally assigned to the artillery units providing direct
support to maneuver. Although the personnel and equipment
in each FIST vary depending on the type of force supported,
each FIST has (at least) a four-man headquarters. The
headquarters personnel include the company FSO (an FA
lieutenant), a tire Slg)port sergeant (an SSG), a fire support
specialist (an SPC), and a radiotelephone operator
(RATELO) and driver (a PFC). In addition to the FIST
headquarters, a two-man FO ﬁarty is authorized for each
infantry platoon. Table 2-1 shows personnel and_ma%or
equipment authorizations for each FIST. Transportation for
platoon FO parties is provided by the supported force.

Table 2-1. FIST PERSONNEL AND EQUIPMENT

TYRE UNIT
PERSONNEL
AND EQUIPMENT MECHANIZED ARMOR/ LIGHT AlIR
INFANTRY CAVALARY INFANTRY DIVISION AIRBORNE ASSAULT
Company FSO (LT) 1 1 1 1 1 1
Fire support sergeant (SSG) 1 1 1 1 1 1
Forward observer (SGT) 3 0 3 3 3 3
Fire suppon specialist (SPC) 1 1 1 1 1 1
RATELO and driver (PFC) 4 1 4 4 4 4
HMMWV 0 0 1 0 1 i
AN/VRC-88 5 2 1 0 1 1
AN/VRC-91 1 1 1 0 1 1
AN/PRC-119 0 0 4 5 4 4
DMD 4 1 4 4 4 4
FIST DMD 1 1 1 1 1 1
FISTV or APC 1 1 0 0 0 0
GNLLD 1 1 1 0 0 1
LEGEND:
DMD = digtal message device (Appendix B gives detailed LT = lieutenant
information on the DMD.) PFC = private first class
FISTV = fire support team vehicle SGT = sergeant
G/VLLD = ground/vehicular laser locator designator SPC = specialist
HMMWYV = high-mohbility multipurpose wheeled vehicle SSG = staff sergeant
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b. Responsibilities. The mission of the FIST is to
provide fire support for the maneuver company. To
accomplish this mission, the FIST is responsible for the five
tasks discussed below.

(1) Fire Support Planning. Fire support plannin
includes developing fire plans (target lists and overlays%
and determining FO control options to ensure fire support
is integrated into the company commander’s scheme of
maneuver and can be executed in a timely manner.

(2) Fire Support Coordination. The FIST must stay
abreast of the maneuver situation at all times and monitor
requests for fire support within the company to ﬁrevent
fratricide as the result of friendly fire support. The FIST
must advise the maneuver commander on fire support
coordinating measures in effect.

(3) Target Location and Calls for Indirect Fire, With
an accurate target location and a proper match of fire
support asset to a target, the FIST can increase the
effectiveness of indirect fire support.

(4) Battlefield Information Reporting. The observers
are the eyes of the field artillery and a major source of
information for the fire supPort_communlty. Information
may be sent in the form of artillery target intelligence
#ATI) reports or spot reports. Information Is also gathered
rom'the target description and the surveilllance received in
each call for fire.

(SI) Emergency Control of Close Air Support and
Naval Gunfire. Forward air controllers and naval gunfire
spotter teams ﬁNGSTs) may not always be available.

hgref(();re, the FIST must be proficient in" controlling CAS
and NGF.

2-2. DUTIES OF FIRE SUPPORT
TEAM PERSONNEL

a. Company Fire Support Officer. The primary duty of
the company FSO is being the FSCOORD at company
level. He is a full-time fire support advisor to the maneuver
company commander, planner, and coordinator. The
company FSO advises the commander on the capabilities,
limitations, and employment of all fire support assets
available to support his operation. These assets may
include the M981 FISTV, the laser target designators, and
the fire support weapon sklstems. The company FSO bases
his actions on the needs of the supported force as directed
by the maneuver commander’s guidance. Additional
responsibilities of the company FSO Include the following;

« Employ all means of tire support.

o Integrate fire support assets into the maneuver
commander’s battle plan.

2-2

o Control the actions of the platoon FOs.

o Employ the M981 FISTV and/or laser equipment to
maximize their capabilities.

b. Fire Support Sergeant. The fire support sergeant is
the company FSOs assistant. Therefore, he must be able to

erform all of the duties of the FSO and act in his absence.
] |r|1e duties of the fire support sergeant include the
ollowing:

o Employ all means of fire support.

o Act as the senior enlisted supervisor for the FIST.
o Supervise the maintenance of team equipment.
 Conduct and evaluate FIST training.

NOTE: Several training devices exist that the fire support
sergeant can use to train the FIST,[Appendix C provides
information on these training devices.

o Supervise the establishment of FIST communications.
o Designate targets for “smart” munitions.

¢. Fire Support Specialist. The duty of the fire support

specialist is to help the fire support sergeant in the
performance of his duties. His duties include the following:

o Employ all means of indirect fire support.
o Perform all duties of a platoon FO.

o Assist in the setup, operation, and maintenance of all
equipment assigned to the FIST headquarters.

d. Forward Observer. At platoon level, except in tank
companies and armored cavalry troops, the FO acts as the
eyes of the field artillery and mortars. As the maneuver
platoon’s fire support representative, the primary duty of
the FO is to locate targets and call for and adjust indirect
fire support. Also, the FO must be able to do the following:

o Submit key targets for inclusion in the company fire
plan (limited fire planning).

e Prepare, maintain, and use situation maps.

o Advise the platoon leader as to the capabilities and
limitations of available indirect fire support.

o Report battlefield intelligence.
o Designate targets for smart munitions.

e. Radiotelephone Operator. The RATELO must be
able to set up, operate, and maintain the equipment of the
FIST headquarters or the platoon FO party. As a member



of the FIST headquarters or the FO party, the RATELO
must be able to perform the duties of the fire support
specialist at the FIST headquarters or of the FO at the
infantry platoon.

2-3. FORWARD OBSERVER CONTROL

a. Control Options. When monitorin% his FO's calls for
fire, the company FSO has three control options available.
After considering the tactical situation, the degree of training
of his FOs, and the availability of fire supﬁort assets, he
determines which option is best suited to the mission. He
monitors all calls for tire regardless of the option employed.

1(1) Decentralized Option. The platoon FO may call
for fire from any fire support asset available to support his
operation. This option gives him the most responsive fires;
however, it allows the FIST headquarters (SHQ) the least
amount of control. Since the FO is allowed to determine
which asset should engage each target, this option generally
requires a highly trained observer.

(2) Predesignated Option. The FO is assigned a
articular fire support asset from which he may request
ire support, and he operates on that unit’s net. If the FO

thinks his target should be engaged with a different fire
support asset, he must re%uest permission from the FIST
H_B? to change assets. Permission is granted on a
mission-to-mission basis. Under this option, fire support is
highly responsive if the asset is suitable to the type of
target.

](SLICentralized Option. The FO must contact the
FIST HQ for each call for fire; and the FIST HQ refers
the observer, or relays his request, to an appropriate fire
support asset. This OﬁtIOI_‘I IS least responsive for the
observer, but it offers the highest degree of control to the
FIST H(?. This option generally is used when maneuver
platoon leaders act as forward observers for their platoons.

b. Tailoring. Since the level of training and the tactical
situation vary for each observer, the company FSO may
assign each observer under his control an appropriate
option. For example, the 1st Platoon FO may be
decentralized, the 2d Platoon FO may be predesignated,
and the 3d Platoon FO may be centralized.

2-4. FIRE SUPPORT TEAM VEHICLE
(M981) EMPLOYMENT OPTIONS

The FISTV, when used as a FIST HQ, may be employed
by use of one of three options. The company FSO must
advise his maneuver commander as to the means of
employment that will best allow him to do his job.
Flg%nr Ix D provides additional information on the
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a. Option One. In the fwst option, the entire FIST HQ
operates inside the FISTV to ﬁrowde fwe support to the
maneuver company. From the FIST HQ, the company
FSO monitors all calls for fire from the platoon FOs. He
monitors all company activities on the company command
net and coordinates fire support with the battalion (bn)
FSO on a fire support coordination net. This method
allows the company FSO to be at the focal point of all fire
support communications within _the_comPany zone of
action. The disadvantage of this option is that the company
FSO is completely dependent on frequency modulated
(FM) radio communications to coordinate with the
maneuver commander.

b. Option Two. In the second option, the company FSO
or his r@lpresentat[v_e works out of the commander’s vehicle.
The FISTV is Ipo_smoned elsewhere in the compar]r area to
optimize its lasing and communications calgabl ity. The

erson with the commander takes an AN/PRC-119 and a

MD to the commander’s vehicle so he can request fires
and maintain contact with the FISTV. If the company FSO
is with the commander, he can receive clear, concise
guldance from the commander as to his plans. The

isadvantage is that the co_mpanK_FSO is removed from the
center of fire support activity; his ability to conduct a_nh/
coordination is severely degraded. Any representative wit
the commander must still relay the commander’s intent to
the FIST Hg tg radio. When advising the commander, the
company FSO must consider the type of commander’s
vehicle. For example, if the commander’s vehicle is a tank,
he has no room in it for extra personnel. Removing one of
his crew would de(11r_ade the capability of his main gun. Fire
suPport personnel in the commander’s vehicle must be
able to see the battlefield.

¢. Option Three. The third option is not selected by the
company FSO but is directed by higher headquarters. The
com ané FSO and the fire sulgk)/lort specialist take two
AN/PRC-119s and the FIST DMD and work from the
commander’s vehicle. The FISTV and the remaining
equipment are used by higher headquarters as a COLT.
This 0ﬁt|on severely inhibits fire support by taking away
both the company’s lasing capability and half of its fire
support communications capability.

2-5. OBSERVATION POST
SELECTION

The selection of the observation post (OP) is critical to the
ability of the observer to effectively call for fire and to
survive. The maneuver commander and FSCOORD share
responsibility to ensure that fire support personnel are in a
position to call for fires according to the plan. This should
Include consideration of placing FIST or COLT members
with the scout element.
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a. Self-Location. The observer must accurately
determine his position as soon as it is selected. Accurate
self-location is a must for accurate target location and,
thus, for effective fire with a minimum expenditure of time
and ammunition. The observer must ag?resswel_y pursue
every means to aid him in self-location. In addition to his
map and compass, he should use laser range finders,
osition-locating systems, tank sights for resection, and so
orth, whenever these devices are available. The selected
position must enable him to do the following:

o Observe targets in the supported unit’s area of
operation (identifiable points on the ground).

o Evaluate the effects of fire brought on targets.

o Cover obstacles with indirect fire.

NOTE: The supported maneuver unit should alwatys keep
obstacles under surveillance and be able to call for fires
through the supporting FIST, An obstacle not observed
and covered by fire isno obstacle at all. The company
FSO must check with the maneuver commander to ensure
obﬁtaclesI are under surveillance. This is also verified during
rehearsals.

o Observe target reference points (TRPs) the same as
other targets.

b. Observation. The OP must permit observation of the
zone of action of the supported unit. The selection of the
OP must be coordinated with that of other observer and
maneuver OP in order to prevent or minimize gaps or
dead spaces. Visibility diagrams should be constructed as
time permits.

¢. Characteristics. Elevated points, such as crests and
trees, are often used for OPs. Landmarks and prominent
terrain features should be avoided as these are probably
targeted. When selecting an OP, the observer must consider
the characteristics of forward sIoEe Versus reverse slope.
Advantages and disadvantages are shown in Table 2-2.

d. Reconnaissance. Selection of an OP must be based
on both map and ground reconnaissance. During the map
reconnaissance, the maneuver unit’s situation overlay must
be used to determine the unit’s area of action, potential OP
locations, and routes to and from the OP. During the

round reconnaissance, care must be taken not to disclose
the OP. A concealed route to and from the OP must be
considered. Once selected, the OP must be occupied,
communications must be established, and the OP location
must be reported to the FDC. After occupation, the OP
should be camouflaged and reinforced to provide cover;
and a terrain sketch and a visibility d|aﬁram should be
constructed. The observer must ensure that any position
improvements do not make the OP vulnerable'to enemy
aerial observation.

2-6. FIRE SUPPORT TEAM VEHICLE
(M981) POSITIONING

a. Considerations for the positioning of the FISTV are
similar to those for OP selection. The FISTV should be
positioned within the unit’s zone of action where it can
optimize its observation (lasing) capability yet maintain its
survivability and communications capabiliy. The crew must
consider the factors of mission, enemy, terrain, troops, and
time available (METT-T) when selecting a position.

Table 2-2. CHARACTERISTICS OF FORWARD AND REVERSE SLOPE POSITIONS

ADVANTAGES

DISADVANTAGES

FORWARD SLOPE POSITION (MILITARY CREST)

® View of front and flanks is better.

® Fires impacting on the topographical crest will not nettralize
the position,

® The hillside provides background; this aids in concealment.

@ Occupation during daylight is difficult without
risking disclosure of the position.

® Radio communications may be difficult. It may be
necessary to remote the antennas to the reverse slope.

& No cover from direct fire is provided.

REVERSE SLOPE POSITION

® The position may be occupied in daylight.
® Greater freedom of movement is possible.

@ |nstaliation, maintenance, and concealment of
communications equipment are easier.

® Protection from direct fire is afforded.

® Often, field of view to the front is limited.

® Enemy fire adjusted on the topographical crest
may neutralize the OP.
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(1) Where is the area of observation? Is the FISTV
being used as a FIST HQ or a COLT? If used as a FIST
HQ, the FISTV is primarily a coordination center for
com?any_ fire support command and control. If used as a
COLT, it'is primarily a laser and/or observation platform.

~(2) What is the enemy’s communications direction-

finding capability? Digital communications signals are
highly vulnerable to direction finding and may disclose the
company’s position.

(3) How long will the unit be in position? How lon
does it take the crew to set up or break down the FISTV:
When does the FISTV have to move? The FISTV is slower
the}n maneuver vehicles, and it may need to be moved
early.

(I4) What security support can the FISTV receive? A
small crew cannot provide security. The FISTV must be
positioned within the supported unit’s area.

b. Additional considerations should include the capabilities
and limitations of the equipment being employed.

(1) The FISTV is a thin-skinned vehicle, and it should
be positioned away from thicker-skinned maneuver
vehicles. When lasing capability is critical, the FISTV
should be positioned in hull defilade with the targeting
head erected for overwatch. This should provide the
vehicle with cover from direct fire weapons.

(2) If an ideal position cannot be found, the crew
should consider grround-mounting the G/VLLD and
positioning the FISTV where the communications signal is
masked. The G/VLLD should be positioned in a hardened
OP to maximize its lasing capability.

(3) The effectiveness of the laser should be considered
on the basis of the distance to the target area, the time
available, and the range of the laser. For example, the
G/VLLD offers good target location at extended distances
but mgPht prove ineffective in a close-in fight. The
availability of smart munitions must also be considered.

(4) The FISTV should have a covered and concealed
route of exit. It is a high-priority target.
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¢. When the FISTV is positioned in an offensive
operation, it should bound forward, providing overwatch as
much as possible. Because of setup time for lasing
operations, the FISTV will primarily be a fire support
coordination center in an offensive operation. Because of
its lack of firepower and protection, it should not be
located with the lead element. The FISTV should be
positioned where it can communicate with the observers,
the commander, and the supporting firing units. If the laser
is to be used during the offense, the crew must have
advance warning of any impending requirement to move.
The FISTV is slower than the supported maneuver vehicles
and may have difficulty keeping up during movement.

2-7. COMMUNICATIONS

a. The FIST communications are commensurate with the
needs of the force. Therefore, the primary means of
communication is normally dictated by the current
hattlefield situation. Tactical radio (either voice or digital)
Is used most of the time.

b. Digital communications equipment available for the
FIST includes the DMD and the FIST DMD. The DMD is
a two-way device that transmits and receives digital bursts
over an%/ standard communications equipment. The DMD
is portable and is powered by a battery or a vehicle power
source. Itis easily attached to any -12 series radio,
single-channel \%rouno_l and airborne radio system
(SINCGARYS), or WD-1 wire. Since the DMD s a two-way
device, the obsever can send a fire mission and receive a
message to observer digitally.

c. The FIST DMD has a four-channel communications
capability. It can perform the same functions as the DMD
and can Serve as a communications relay point. As a relay,
it lets the FIST headquarters review, modify, and/or
forward calls for fire from the FOs to the appropriate fire
support agency.

d. Communications options for the FIST and FIST radio
nets are discussed in detail in FM 6-20-40 and FM 6-20-50
and will be included in FM 6-20-20 (now ST 6-20-20) when
itis published.
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CHAPTER 3
TARGET LOCATION

Section |
REQUIREMENTS FOR LOCATING TARGETS

3-1. TERRAIN-MAP ASSOCIATION

a. One of the key requirements for the delivery of
?ccu_rate redicted fire on a tarhqet IS accurate target
ocation. To successtully perform his duties, the observer
must be able to determine an accurate Posmon of a target
?oql (t)f\}vesground. The keys to accurate target location are'as

o Self-locating to within 100 meters each time he moves.

o Usin? prominent terrain features to relate potential
target areas to grid locations on the map.

o Mak_ingka thorough study of terrain by drawing a
terrain Sketch (in a Static environment).

o Associating the direction in which he is looking with a
direction line on the map.

o Ensuring that a planned target is always a recognizable
?gggn%? the ground (except for “cannot observe”

b. Terrain-map association may not be possible when
maps are unavailable or the terrain has no features. Using
large-scale maps (1:250,000 or larger) may also make
terrain-map association ditficult. In these situations, the use
of 05|_t|?n-locat|ng system% i)r other navigational aids is
essential for observer self-location and"the accurate
location of targets.

3-2. TARGET LOCATION METHODS

Once a thorough terrain-map study has been conducted,
the observer will be well prepared to locate targets.
Accurate location of targets Is ¢ritical to ach|evm%
first-round effects on targets. Often, errors In targe
|ocation can be corrected only by adjustlrgjg fires onto a
farget, thereb I,os%the surprise and effects of a
fire-for-etfect mission. The use of osﬁmn-locatmq systems
or laser devices that are operating from known'locations
can %reatl / enhance tar?et location. The three methods of
target location available 1o the observer are as follows:

o Polar Plot—th_e observer describes the target location
In relation to himself.

o Grid coordinates—the ohserver locates the target by
giving the actual grid location.

o Shift from a known point—the obseryer describes the
target location In relation to a point of known location
(planned target or known pomt?

a. Polar Plot. In this method, the observer’s location must
b known tg the FDC. The _oEs rver does not need a ma
This method is easy and quick: however, the observer muist
fransmit his location by secure meanE,to avoid revealing his
location to the enemy.”Also, In @ mobile Situation it Is more
dlffmwt for the %bserver to dgt_ermme his location and éend
It to the FDC. The steps used in the polar plot method are
discussed below (also see Figure 3-1).

Figure 3-1. POLAR PLOT

T-72 TANK WITH
DISMOUNTED
INFANTRY

370 MILS
OT DIRECTION = 0370
DISTANCE = 3200
ESTIMATED

NISTANCE 2200
LD I NND OEUU

A OP (PLOTTED IN FDC)

NOTE: The FO has determined that there is no obvious

altitude difference.
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1) Determine the observer- direction b
one(o? the methods discussed irﬁﬁgﬁﬂﬁ% Y

g2) Estimate the distance to the tar rr%;et (nearest 100
met rsl Use aII rnformatron obtained from the

[
stud ermine the OT distance. (See [paragraphs 3-4
an and)

(3) Determine a vertical shift, if significant, Determine
an up or down shitt if th dfference be*ween the observer
altitude and the t jgnificant (?reater than
35 metersg See paragraph c(5) below for a further
discussion of vertical Shift.

NOTE: Target location methods using lasers provige for
Freater accuracy and are discussed i . The
aser range frnder AN/GVS- and the G/ LLD AN/TVQZ
are examples of equipment available.

b. Grid Coordinates. Target Iocatron by grid

coordinates is a natural extensron of thﬁ HO ar plot me od

The observer's loc Hron need not be known to the FD

The observer normally locates tar%ets to an accuracy of 100

meters (six-place grid). He does this by polar-plottin

the appropriate map and then readrng thegrrd
additional accuracy is required (for examp % (i

regrstratron oints and known orntsg he.o servers oud
ate targets to, the nearest 10 meters %erght lace qrr
Although here IS no requirement to sendtarget altitude,

ltrr?trlraslrrfrlrrtérsng it to the FDC increases the accuracy of the

¢. Shift From a Known Point, The observer may have
one or more known ornts In his area of responsibility.
T ese are readrl%rdentrfra e points whose locations are

known to both the observer and the FDC. The observer
does not need mag to.use this method; he needs on n¥
known point. The steps in locating a target by shift from a
Known pomt are descrrbed below.

(1) Identify to the FDC the known point to be used;
for example SHIFT KNOWN POINT L.

SZ& Determine the OT direction. This direction can be
a.grid azimuth (the preferreq method or a cardinal
difection, Examples are (qrid azimuth) DIRECTION 4360
and (cardinal direction) DIRECTION,  SOUTHWEST.

3) Determine a |ateral shift from a known point to the

T, irne I the angular deviation from the qbserver-kngwn
point line to the'OT line can be determined, a shift in

3-2

meters can be com uted b s]ng the mil rel%ron formula
W = R x n (Figure 3 is'formula 1s based on the
assumption that an z%ngle of 1 mil will subtend an arc of 1
meter at a distance of 1,000 meters.

Figure 3-2. MIL RELATION FORMULA

TARGET
KNOWN POINT
w
N OT LINE
\
Al om

A OBSERVER

W = R xm, where

W = shift in meters (nearest 10 meters)

R = shift factor (observer-known point distance expressed
in thousands to the nearest 100 meters)

m = angular deviation in mils (to nearest 1 mil)

EXAMPLE

The observer knows that the distance from his location
to the known point (CHURCH) is 2,500 meters. He also
knows the direction is 850 mils. With his binoculars, he
measures an angular deviation of 62 mils from the
church to the target. He calculates the lateral shift as
follows[ roure 3

=25
(25 %B IS aIready expressed to the nearest 100.)

=2.5X 62
= 155 meters 160 meters (the lateral shift is
EETe%ged to the nearest 10 meters.)
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Figure 3-3. LATERAL SHIFT

KNOWN POINT
CHURCH

DIRECTION 0850
DISTANCE 2500

OBSERVER

NOTE: Whenashrft of reate than 600 mils is required,
Enoﬁtcgrunt%%ttod 0 tarBet% 0 trbn fﬁgeuré bseh {r?seaecg

BaSES.

(4) Determine a range change along the OT line. The
observer must determing whether the target is at a greater
or Iess%rdrstancethan the known olnt The lateral shift
grvest e observer a point on the QT line (T°) assumed to
e the same distance from him as the k nown Rornt If the
target is farther away than the known point, the observer
must ad the estimated distance from T' to the target
Fr ure @% Ithetar et1s closer, theobserver must
r distance (Fig ure 3-4@® ). The
corr tron ora erence In distance between e (NOWN
point and the target IS expressed to the nearest 100 meters.

(5rt Determrneavertrcal shift, if srsanfrcant If there is a
T s e e
WN PO SErver mus
rnci’vde it In his target ﬂrcatron If ﬁag target is at a higher
altitude than the known point, the observer determ
correctron based on the difference in altitude
I the target 15 at & lower altitude, he must give a down
correct\on based on the drff%[ence in altitude. nethera
vertical shi TIt IS sent or not depends on severa f%r?
orma the myssion is an FFE migsion, avertrcas
should pe sent to rn(}prove gccuracy The observer shou q
wer%] e time needed to determine and send a vertica
shif aga!(nstéhe time ava [ab eExperr nee %serYgrsw 0
can quickly etermrnedr Terences. rnatrtu e should send a
vertr al shift when the difference in altitugle is greater than
5 meters. \When responsiveness Is paramount,
rneﬁ)errenced observers should not trr¥ to send a vertical
The correction for a differerice in altitude Is
expressed to the nearest 5 meters,

Figure 3-4. RANGE SHIFT

KNOWN POINT

TARGET % T

®

OBSERVER A

KNOWN POINT

OBSERVER A
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Figure 3-5. VERTICAL SHIFT

ENEMY OP

OBSERVER

ESTIMATES
UP 40

- /

QY

NN
/ / N

3-3. DIRECTION

Determining direction is an essential skill for the observer,
Direction is an integral part of terrain-map association,
adjustment of fire, and target location. There are five
methods by which to determine direction.

a. Estimating. With a thorough terrain-map analysis of

his zone of operation, the observer can estimate direction

on the ground. As a minimum, the observer should be able

to visualize the eight cardinal directions (N, NE, E, SE, §,

SW, W, and NW). Because of the inaccuracy of this

Qjethod, it is the least preferred method of determining
irection.

b. Scaling_Fro_m a Map. Using a protractor, the observer
can scale direction from a map to an accuracy of 10 mils.

¢. Using a Compass. Using an M2 or a lensatic
compass, the observer can measure direction to an
accuracy of 10 mils. Care must be taken when a compass is
used around radios or large concentrations of metal such
as vehicles. Observers should move about 50 meters away
from vehicles to avoid incorrect readings.

d. Measuring From a Reference Point. Using a
reference point with known direction, the observer can
measure horizontal angular deviations and apply them to
the reference direction. Angular deviations may be
measured with binoculars (Figure 3-6) or with the hand

!Para@raéh 3-7). In measuring with binoculars, angular
eviation Is determined to the nearest 1 mil.

(1) The horizontal scale of the binocular reticle pattern
is divided into increments of 10 mils on both the M17

(Figure 3-6@&)] and the M19 binoculars.

3-4

(2) The vertical scale on the right of the M17 lens is
not used by the FO in determining data for target location.
The scale is used primarily by the infantry for sighting
direct fire weapons (Figure 3-6(A)).

(3) The vertical scales on the left and in the center of the
ML7 lens are divided into increments of b mils and are used
in height-of-burst (HOB) adjustments (Figure 3-6&))).

—

NOTE: Direction increases to the right and decreases to
the left. To determine the direction to another point or
target, apply the number of mils measured right or left of
the reference point known direction by use of the RALS rule
(right, add; left, subtract). For example, the azimuth to the
reference point is 2,100 mils. The target is 40 mils to the left
of the reference point. The direction to the target is 2,060
mils (2,100-40).

~ (4) The vertical scale in the center of the M19 lens is
divided intg_increments of 10 mils and is used in HOB
adjustment ).
(5) The horizontal and vertical scales on the
AN/GVS-5 laser range finder reticle are divided into

increments of 10 mils. The centerlines are further divided
with hash marks at 5-mil increments (Figure 3-6(C)| ).

e. Using Other Measuring Devices. When properly
oriented, the a|m|n1g circle or G/VLLD provides direction
to the nearest roil. The heading indicator in an aircraft can
be used by the aerial observer.
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Figure 3-6. MEASURING ANGULAR DEVIATIONS WITH BINOCULARS AND AN/GVS-5

REFERENCE POINT REFERENCE POINT
DIRECTION 2100 DIRECTION 2100 :
/ }\ \ / A
”“*vr
fesefd < E’*m ] PME ==
\ T Er ] | wer F3 I
_I-IIII ||||| / \ I_-Llll|-1llll
54321 54321112345

\_/\/

(A) M17 RETICLE PATTERN M19 RETICLE PATTERN

—cnne N —

REFERENCE POINT
r DIRECTION 2100
[

(©) AN/GVS-5 RETICLE PATTERN

3-5
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3-4. DISTANCE

Once g direction to the tar%et ﬁ determined, the observer

mgtshtodetermme a distance 10 the target. There are several
S,

a. Laser. Lasers are the preferred means of determining
the OT distance. When 4 laser Is used, distance may b
determined to the nearest 10 meters.

b, FIash-to-Ban([;. When it is necessary to verify OT
distance, the flash- 0-_bang technique 15 helpful Sound fravels
Ft F s\ﬁ,eed of aP roximately 350 meters per second. Use the
ollowing equation:

Elapsed time between impact and sound x 350 = Distance

Multiply the number of seconds between roung impact
glash and when the soung reaches the observer (ban%) by

( meters. The answer Is the approximate number of
meters between the observer and the round. (This procedure
can a\so be used to determine the distance to enemy weapon
muzzle flashes.)

EXA}J\APLE. :
The obsFrverwants fo determine the approximate
dlf]tanc r%m his position t0 @ hurst He be|scunt|g
en the urstda ears an stogsc U gwen
R
35 meters (é 8 x% P P Y

¢, Estimation. In the ahsence of a more accurate method
of ,determ,mln% distance to a target, the observer must
estimate distanCe. The degree of dccuracy In this method
depends on several factors, such as tefrain relief, time
zwallable, and the experience of the observer, Generally,
the Ionger the observer remains stationary, the hetter he
can useé this technigue, Some methods of estimating
distance are discussed below.

(1) Mental estimation can b}(_made by use of a known
e e
S Ini , units
measurefs/uch,a_s a foot%aﬁh] nE\H 900 yards), gétween the
observer's position and a target. For Ion%er distances, the
observer may have to progressively estimate distance. To
do this, he determines the umber (?,f units of measgre tg‘or
?ﬁ(amqfe, 100 yards) to an intermediate point and doubles
e value.

(2) The ohserver should consider the following effects
of estimating distances:

o Object appears nearer—

3-6

~ When in bright light.
— When in clear air at higher altitude,
— When the observer is looking down from a height.

~ When the observer is looking over a depression,
most of which 1S hidden,

— When the observer is looking down a straight
feature, such s a road.

— When the observer is looking over water, snow, or a
uniform surface such as a cultivated field.

~ When the hackground is in contrast with the color of
the object.

o Object appears more distant—
—~ When itis in poor light or in fog.
— When only a small part of the object can be seen.

— When the observer is looking over a depression,
most of wﬁmh IS VISIB|€. J P

— When the background is similar in color to that of
the abject.

— When observing from a kneeling or sitting position
on hot days, especially when the ground Is moist,

JSP Wmen visibilitx is qood, dist nce?]carkbe e timateg
using the a earic 0 Sreetrun s, thelr branches, an
(Tg%?eeggﬂng e naked eye) In comparison with map data

Table 3-1. ESTIMATION BY APPEARANCE
OF TREES

DISTANCE TREE DESCRIPTION

1,000 meters Trunk and main branches are visible.
Foliage appears in cluster-like shape.

Daylight may be seen through foliage.

2,000 meters Trunk is visible, main branches are
distinguishable, foliage appears as smooth
surface. Outline of foliage of separate trees

is distinguishable.

3,000 meters Lower half of trunk is visible. Branches
blend with foliage. Foliage blends with

adjoining trees.

4,000 meters Trunk and branches blend with foliage.
Foliage appears as a continuous cluster.
Motion caused by wind cannot be

detected.

5,000 meters
and beyond

Whole area covered by trees appears
smooth and dark.




(4) Distance can be estimated by using known
dimensions of vehicles and the mil relation f?rmula W=
R X ). By applying the width of a vehicle appearin
pe rpendicular to an observer as the laf Iaher% | distance (

measurrn%the width | |n mils (m), Istance can

etermrne y sol vrngt e orm |a for ran egR%rn
thousands, or R = W = . These data, when compared to
with map data, will help an observer estimate distance. The
dimensions of selected equipment are shown in Table 3-2.

Table 3-2. EQUIPMENT DIMENSIONS

DIMENSIONS (IN METERS)
EQUIPMENT
SIDE VIEW FRONT VIEW
Tank
(T62) 6.6 33
(T-72) 69 36
Reconnaissance
vehicle
(BRDM-2) 57 24
(BTR-60) 72 28
Armored
personnel carrier
(BMP) 6.8 29
Air defense
weapons
(ZSU 234) 6.5 3.0
EXAMPLE

An ohserver sees aH %rmored rsonnel ca rrer (BMP),
He measures Its wial ga seeﬁJ romte |evrIQ a52
mosw srng the formula, he determines ¢ edrsta ce as

~U=3 =O
gt
o’osr\)

—5:34 or 3,400 meters.

e observer sh |d always use map-terrain an
to he? nrm estimate stanceyAuhorouF([]qh stu ?/ %Sr
terrarn I comparison with features or objects jdentifiable on
the map can enhance the estimation of distance. The
observer should make a mental terrain walk to the target. He
compares th features or objects with thqse found on the
map along the same direction (OT line). The use of an
observed ire SOF) fan will he the? server in this.
Partrcular emphasis Should be giveh to color contrasts along
t e OT ine. For example, thé distance across succe?srve
% lings or depressions in the.distance maybe identifiable
e eye by only slight changes in color.

FM 6-30
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3-5. TERRAIN SKETCH

a. Another aid in target location in a static environment is
the terrain sketch (Figure 3-7). This is a rough panoramic
sketch of the terrain in the observer’s area of responsibility
prepared by the observer. Items that should be included in
a terrain sketch are as follows:

o The skyline (horizon).
o Intermittent crests, hills, and ridges.

e Other natural terrain features (distinctive bodies of
water and vegetation).

o Man-made features &)build_ings, roads, power lines,
towers, antennas, and battlefield debris).

o Labels (reference points and targets).

b. Each labeled item should include as much information
as possible to aid the observer. This information should be
identified by using a T (see Figure 3-7). Reference point
names, target numbers, or known point ﬁl}m 1pt)
designations should be placed at the top of the T to

identify the feature. Labels for direction (dir), distance
(dlis), altitude (alt), and grid should be placed on the left
side of the T. The observer should fill in all available data
for targets and known points. Reference points usually
require only the direction to the reference point. The
terrain sketch should also include the observer’s name,
date, and location. All information included on the terrain
skeftch should be organized neatly to avoid clutter and
confusion.

c. The terrain sketch is used primarily as a means of
analyzing the terrain in an observer’s area of responsibility.
It helps him determine direction to the target. Once it IS
constructed, an observer can use the terrain sketch to help
him quickly and accurately locate targets by referencin
from information already known in his area o
responsibility. Also, a well-constructed terrain sketch
?rovldes a rapid means of orienting relief personnel.

errain sketches must be continually refined and updated
with data from available fire support planning documents,
to include target numbers, final protective fires (FPFs),
and fire support coordinating measures.

Figure 3-7. TERRAIN SKETCH

WATER TANK KNPT 1
DIR |587 DIR |622)
DIS mﬁ 2'?_5 AB4023 Housg &#ib
ALT A b

CuT 1 DIR 16242  DIR |63p¢
GRID 512 Tosze GRID (460375 5y 129p8  pis |2689

ALT | oI ALT

GRID 465982  GRID |

% BURNED
HOUSE __~

NAME: WILLIAMS
DATE:. 7FEB.9I
LOCATION: 468953
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Section I
AIDS TO TARGET LOCATION

3-6. OBSERVED FIRE FAN

a. Description. The OF fan, GTA 6-7-3 (Figure 3-8), is
a transparent protractor that helps the observer |dent|f¥

on the map the terrain he sees on the ground. The O

fan has 17 radial arms that are 100 mils apart and cover

a total of 1,600 mils. The OT distance is represented by
arcs marked on the radial arms every 500 meters starting
at 1,000 and extending to 6,000 meters. Once the
observer has determined an OT direction, he can use the
OF fan to help him determine an OT distance on the
map.

Figure 3-8. OBSERVED FIRE FAN (1:50,000 METERS) (GTA 6-7-3)

8
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NOTE: Fanis to scale.
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Preparation. The scale of the OF fan must match the
ca e of the map. Prepare the OF fan as discussed below.

agllo)nPIace the vertex of the fan over the observer’s

g) ce the center radial in the direction of the
cent oft e observer’s area of responsiility.

( P ove the fan sli htIy until one of the radjal lines is
aral eltoa r|d line. t he dlrtectlon of that radial I|ne IS
ecar irection as the grid_ ling: for exa
radla é)ara e?toan eastwes‘tJ nd life, wnWe la-

fan onente generally east, would be direction 1600.
2 (4).With a grease penml number the radial of known
rec \o Pog the fast two eros gtﬁD%wou t)
e ev ry second radial with the appropriate
|rect|on (Labeling each radial is unnecessary and makes
the fan too cluttered.)

NOTE: Remember that radial lines are 100 mils apart.

¢. Use. Use the OF fan as discussed below.
(1) Look at the terrain the target occupies.

ngZ Determlne the direction to the target. %Use the
co ass the terrain sketch with binoculars, or other
means.) =mmmmm

(3) Estimate the distance to the target.

( [) Set off the dlrect|on on the OF fan. Plot the OT
dlrec lon on th%OF an_by |nd|n%the o I étdlﬁﬂ lines
between which the OT direction falls and visually
mterpolatlng to determine the target area.

I) Set off the estimated distance to the tar %et Look
out a ongrthls Interpolated radial line at the estimated OT
distance. This is an estimated target location.

@ Use terrain association to refine distance. Compare
the terrain near the target with the terrain of the estimated
target location on the'map. If they do not agree, search
?I?ét réhgegr)adlal line until the terrdin and the'map match

d) Determine far ﬁt location. Use the refined polar
plot data or determneThe grid from the map.

Figure 3-9. TARGET LOCATION WITH OF FAN

50 51 52

approximately 531269.

NOTE: The target is approximately 3,000 meters from the observer in a direction of 0680 mils. The grid location is
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3-7. HAND MEASUREMENT OF
ANGULAR DEVIATION

2. When it is necessary to measure angular deviatjons to
determine d|srect(|;on qu¥c}<(fy, the obse,rvgr may use his hand
and fingers as a measuring device (Figure 3-10).

h. Each observer should calibrate his hand and fingers to
determine the values of the angles for the various

FM 6-30

ombinations of finger and hand positigns shown, since
?mger w?(tjt% and han% size vary r?or |gac observer.

¢. When using his hand or fingers in measuring anqular
deviation, the Observer should fully extend his arm (lock his
elbow) so that his hand and fmF;ers are always the same
distance from his eyes. The palm of his hand is always
pointed toward the target area.

Figure 3-10. EXAMPLE HAND MEASUREMENT OF ANGULAR DEVIATION

300 180 125

100 |70| 30
1 1
m i ¢
I i
'}

NUMBERS REPRESENT MILS
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CHAPTER 4
CALL FOR FIRE
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Section |

ELEMENTS OF THE CALL FOR FIRE

4-1. DESCRIPTION

a. A call for fire SCFFJ_ IS a concise message prepared by
the observer. It contains all information needed by the
FDC to determine the method of target attack. It is a
request for fire, not an order. It must bé sent %umktljy but
clearly enough that It can be ungerstood, recorged, and
read back, Without error, by the FDC recorder, The
observer should tell the RATELQ that he has seen a target
s0 the RATELO can start the call for fire while the ta[?et
location is being determined, Information Is sent as It 1S
determined rather than waiting until a complete call for
fire has been prepared.

b. Regardless of the method of target location used, the

normal call for fire is sent in three parts consisting of six

elements. The six elements, in the sequence in which the

[ﬁﬁ transmitted, are discussed in paragraphs 4-2 throug
. They are as follows:

o Observer identification.
o Warning order.
o Target location.
o Target description.
o Method of engagement.
o Method of fire and control.
¢. The three transmissions in a call for fire are as follows:
o Observer identification and warning order,
o Target location.

. Descrﬁation of target, method of engagement, and
method of fire and control.

There is a break after each transmission, and the FDC
reads back the data.

d. DA Form 5429-R (Conduct of F|re2 is used hy the
observer In conducting fire missions and fecording mission
data. The front paqe, Section |, Is organized to help him
record his call for Tire and subsequent adjustment data,
Section [, on the back of the form, Is used to record
reqlstratlon data, Portions of DA Form 5429-R are shown
with examples throughout this publication. Reproducible

copies are at the back of this manual.

4-2. OBSERVER IDENTIFICATION

This.element of the call for fire tells the FDC who is calling
for fire.

4-3. WARNING ORDER

The warning order clears the net for the fire mission and
tells the FDC the type of mission and the tyPe of target
[ocation that will be'used. The Warnln(]] order consists of
the type of mission, the size of the element to fire for
effect, and the method of target locaion. It is a request for
fire unless prior authority has been given to order fire.

a. Type of Mission.

,(12 Adjust Fire. When the observer beljeves that an
adéus_ ment must he made gbecause of questionahle tar%et
location or lack o registration corrections), he annountes
ADJUST FIRE.

(TZ_) Fire for Effect. The observer should always strive
for first-round FFE. The accurac[y required to fire for
effect depends on the accuracy of farget location and the
ammunition being used. Wheri the observer is certain that

4-1
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the target location is accurate and that the first volley
should have the dlesired effect on the target so that little or
EI(:)F%%stment IS required, he announces FIRE FOR

_ 83) Supé)ression. To quickly bring fire on a ta get that
IS natactive, the observer anngunces SUPPRESS (followed
oy the tar?_et Identification). Suppression (S) missions are
normally fired on preplanned targets, and'a duration is
associatéd with the call for fire.

(4) Immediate Suppression and Immediate Smoke.
When engagln? a planned target or target of opportunity
that has taken friendly maneuver or aerial elements under
fire, the observer announces IMMEDIATE
SUPPRESSION or IMMEDIATE SMOKE (followed by
the target |ocation). Though the grid method of target
locatiortis the most commoni, any method of target lqcation
may he used In firing an immediate suppression or
Immediate smoke mission.

b. Size of Element to Fire for Effect.The observer ma
request the size of the unit to fire for effect; for exampl
BATTALION. Usually, he does this by announcing the [ast
letter in the battalion FDC's call sign.”For example, ToH24
15 announced H. The observer should never refer to a
battery or other unit in the clear, He should refer to it by
call sign. If the observer says nothing about the sjze of the
element to fire, the battalion FDC makes that decision. It IS
based.on the target atfack gmdance received and the
graphical munitions effectiveness table (GMET) or joint
munitions effectiveness manual (JMEM) solution.

¢. Method of Target Location.

;}13 Polar Plot. If the target js located by the polar E\It
method of target location, the observer annunces POLAR;
for example, ADJUST FIRE, POLAR, OVER.

&2 Laser Polar Plot, The FDC needs to know as
(wlc Iy as possible If the observer is using a laser. Although
the data are sﬂll_golar, the backug compyter system
(BUCSQ uses a different format from the fire niission
Index. From the initial transmission of the call for fire, the
FDC will know which of its four mission formats to display;
for example, ADJUST FIRE, LASER POLAR OVER.

@ Shift From a Known Point. If the target is located

b%/t shift from a known point method of target location,
the observer announces SHIFT éfollowedb the known
IRE, SHIFT KNOWN

Bomt)& for example, ADJUST
OINT 1, OVER.
(4) Grid. If the grid method of target |ocation is being

used, the word g/nd IS not annouriced; for example,
ADJUST FIRE, OVER.

4-2

EXAMPLES
The following are examples of observer identification
and warning order.
ADIJUST FIRE MISSION
Grid method: A57 THIS IS A71, ADJUST FIRE,
OVER.
FIRE-FOR-EFFECT MISSION

Polaréalot method; A57 THIS IS A71 FIRE FOR
(I%E/FEER T, S (battalion call sign Is B6S13), POLAR,
Shift from a known point method:A57 THIS IS A71

FIRE FOR EFFECT, SHIFT KNOWN POINT 3, OVER.

SUPPRESSION MISSION
F28 THIS IS F72, SUPPRESS AAT749, OVER.

IMMEDIATE SUPPRESSION MISSION

F28 THIS IS F72, IMMEDIATE SUPPRESSION,
GRID NK453215, OVER.

4-4, TARGET LOCATION

This element enables the FDC to plot the location of the
target to determine firing data.

a._Ina?rld mission, six-place grids normally are sent.
EI%h'[-p ace grids should be sentfor registration points or
other points for which greater accuraCy Is required. The
OT direction.normally will be sent after the entjre initjal
%all f?r fire, since it 1s hot needed by the FDC to locate the
arget.

NOTE: Direction is expressed to the nearest 10 mils.

b. In a shift from a known Romt_mws,lon Figure 4-1), the
Pomt or target from which the shift will be made s sént in
he warning order. The point must be known to both the
observer and the FDC. The observer then sends the OT
direction. Normally, it is sent in mils. However, the FDC
can accept degrees or cardinal directions, whichever is
specified by the observer. The corrections are sent next:

o The lateral shift (how far left or right the target is)
from the known point.

o The range shift (how much farther [ADD] or closer
[DROP the target is in relation to the known point, to
he nearest 100 meters).

o The vertical shift ‘]how much the target is above [UPl or
belowlDOWNJt e altitude of the Known Eomt, tothe
nearest 5 meters). (The vertical shift 15 ignored unless it
exceeds 30 meters.
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Figure 4-1. SHIFT FROM A KNOWN POINT

OBSERVER §

RANGE SHIFT
(ADD)

LATERAL SHIFT
(RIGHT)

¢ Inapolar {Jlot mission, the word polar in the warnin
order alert% he FDC that the targef will be Ioc,at?d Wit
respect to the observer's position.” The observer's location
must be known to the FDC. The observer then sends the
?wecnon and distance. A vertical shift tells the FDC h%w
ar, In meters, { etar%et Is located above or below the
observer’s location. Vertical shift ma¥ also be described by
?0 e/aetlrélncal angle (VA), In mils, relative to the observer's

r\f)OTE: Laser data are sent to the nearest 1 mil and nearest
10 meters.

4-5. TARGET DESCRIPTION

The observer must describe the target in enough detail that
the FDC can determine the amount and r;[%/JJ.E.of
ammunition to use. The FDC selects different ammiunition
for ditferent t1ypes of tar%_ets. The observer should be brief
but accurate. The description should contain the following:

o What the target is (troops, equipment, supply dump,
trucks, and so'forth

o What the target is doing (digging in, in an assembly
area, and so forth).

o The number of elements in the target (squad, platoon,
three trucks, six tanks, and so forth).

o The degree of protection (in open, in foxholes, in
bunkers with overhead protection, and o forth)

o The target size and shape if these are sjgnific_ant. If the

target IS rectangular, the Ien(t;th and wiglth %n meters)
and the attitudé (azimuth of the Jong axis 00 0-31993 0
the nearest 100 mils should be given; for example, 400
BY 200, ATTITUDE 2800, If the tarPet is circular, the
radius should be given; for example, RADIUS 200,
Ia_t|tri1teuaéetargets maybe described by length, width, and

4-6. METHOD OF ENGAGEMENT

The observer may indicate how he wants to aftack the
target. This elemént consists of the type of adjustment
trajectory, ammunition, and distribution. DANGER
CLOSE and MARK are included as appropriate.

a. Type of Adjustment. Two types of adjustment may he
employed—precision and aréa. Unless precision fife Is
specified, area fire will be used.

ﬁt) Precision fire is conducted with one weaPon ona
point target. It 1S used either to obtain registration

4-3
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corrections o to destroy a target. When the mission is a
registration, It 1S initiatéd by the FDC with @ message to
observer. If the target IS t0 be destroyed, the observer
announces DESTRUCTION.

2) Area fire is used t_? attack an area target. %lnce
many area targets are mobile, the adjustment should be as
uic ?s ossible, consistent Wh aécurace/, to keeg) tp]e
target from escaping. A well-defined point at or near the
center of the area t0 be attacked should be selected and
used as an aiming point. This point is called the adjusting
ﬁ]omt durin a(gust fire missions. To achieve _surgrl e, fire
ay be adjusted on an auxiliar adHusn?rg point and, after
adJustment Is completed, the fire for effect shifted to the
target. Normally, adjustment on an area target is
conducted with one adjusting weapon.

h. Danger Close. DANGER CLOSE is included in the
method"of en ao%ement wh?n the target IS Qrounds will
Impact) within600 meters of friendly trops for mortar and
artillery, 750 meters for naval guns 5-inch and smaller, ang
1,000 meters for naval guns larger than 5-inch. For naval
16-inch ICM, danger close s 2,000 meters.

¢. Mark. MARK is included in the method of engagement

t0 indicate that the observer is going to call for rounds for
either ofi t%e following reasons: 9o

« Toorient himself in his zone of observation.

« Toindicate targets to ground troops, aircraft, or fire
support.

d. Trajectory. Low-angle fire is standard for field
artillery. If il h-an%Ie Ire 1s desired, It IS requested
Immediately after the'type of engagement. If high anﬁle IS
not specifie ,Iow_angle will. normally?nbe used. [T the
firing unit determines that high angle"must be used to
attac a_tar%et, the unit must inform | %observer that high
angle will be used. Mortars fire only high angle.

e. Ammunition, The observer may request any type of
ammunition during the adjustment or the FFE phiase of his
mission. Shell HE with fuze quick is normally used in
ad{ustment. _If_thﬁt_ IS whfat the ob?erver desires, he need
not request it in his call for fire, It the observer does not
request a shell-fuze In effect, the fire direction officer
FDO) determines the she”-w%e combination. Unit SOP
! |P)nateastandards ell-fuze combination. (Seg also
ection II

OT%: Ammunitioq stan(ﬁrds max vag from unit,to unit.
The observer must learn these standards upon assignment

toa unit.

4-4

(elg Projectile. Examples of requests for other than HE
projectile are ILLUMINATION, 1CM, and SMOKE.

2) Fuze, Most missions are fired with fuze quick
durl(na_tlhetadlur?tmentl phase.f ITa {u_ze quick |ts %esflred or |%a%

rojecti s only one fuze i requested, fuze is no
Pnglcate . mum%natln)g/;, ICM, ané srr%ke prOjectﬁes are
fuzed with time fuzes; therefore, when the observer
requests ILLUMINATION, ICM, or SMOKE, he does not
announce TIME.

Volume of Fire. The observer may request the
nur@er of rounds to %e flre(? %y_ the weagonqurm_g_ in
effect. For example, 3 ROUNDS indicates that the fifing
unit will fire three volleys.

f. Distribution. The observer may confrol the pattern of
bursts In the tartr;]et area. This pattern of bursts Is called a
sheaf. Unless otherwise requested, the hattery computer
sZst_em BCS) assumes a circular target with a 100-meter
radius. The BCS determines individual weapon aiming
points to distribute the bursts for best coverage of this ty,P_e
of arget. A converPed sheaf places all rounds on a spegific
point™and is used for small, hard targets. Special sheafs of
any length and width may be requested. An open sheaf
separates tpebursts by the' maximum eéfect%burst width
of the shell fired. If target length and width are ?lven,
attitude also must be %wen. If target Ienr(];th IS equal to or
ﬂreater than five timesthe tar?et_\/vldth,t e BCS assumes a

near target. The mortar ballistic compyter assumes ff ?
target 1S linear and fires a parallel sheaf unless a specia
sheaf Is requested.

4-7. METHOD OF FIRE AND
CONTROL

The method of fire and control element indicates the
desired manner of attackm? the tarq_et, whether the
observer wants to control the time of delivery ?f fire, and
whether he can observe the target. Methods o cantrol at
my command (AMCP} and time on target (TOT) are
especially useful in massing fires. The and TOT
missions cheve surprise and maximize the effects of the
Initial volley on a target. When used by the observer, these
methods of control can reduce the sporadic engagement of
the targ?_t, or “RoHcorn effect,” which ?_an be thé result of
rounds fired when ready. Methods of fire and control are
gnlnounced by the observer by use of the terms discussed
elow.

a. Method of Fire.In area fire, the adjustment normally
IS conducted with one howitzer or with the center gun of @
mortar platoon or section. If for any reason the observer
determings that PLATOON RIGH éLEF_T) will be more
appropriate, he may request it. (Adjusting at extreme
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distances ma%/ be easier with two guns firin gThe normal
|nterva of tme between rounds fired by a platoon or

tterY rrght (Ieft) is 5 seconds. If the observer wants some
otner Interval, he may so Speciiy.

b. Method of Control.

(1) At M¥ Command. If%he ohserver wishes to control
the trmeo delivery of fire, he includes AT MY
COMMAND in the method of control. When the |eces
are readFY to fire, the FDC announces PLATOON
TTE Yor BATTALION) [SREADY, QVER. (C II
sare used.) Th eobfserver announces FIRE when e s
}/for the preces to re AT MY COMMAND remains
|n effect th roug hout the mission until the observer
announces CANCEL AT MY COMMAND, OVER.

% 2 Cannot Ohserve. CANNOT OBSERVE mdrcates
that the observer can ot see the tar et beca s
vegetation, terrarn weat er, orsmoke Wever

reason to belleve that a target exists.at e given Iocatron
and that 1t Is important enough to justity firing on it without
adjustment,

(3) Time on Target. The observer may tell the FDC
when he wants the rounds to |mpact b reE{ esting TIME
ON TARGET (s0 man FROM..NOW,
OVERor TIMEON TA ET0859 OVER The FO must
conduct ﬁ time_hack to ensure that 0859 on his watch Is
0859 on the FDC’s watch.

(4 LContrnuous Illumination. If no interval is ?rven by
the observer fthe FDC determines the Interva bP/ the
burning time of the ilfuminating ammunition In use. If

other interval is required, it is indicated in seconds.

(5) Coordinated lllumination. The observer may order
the interval between illuminating and HE shglls, In
sec%nds to achreveatrme of impact of the HE c?mcrdent

th optimum ilfumin