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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.
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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



FM 6-30

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

3-10



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 ilfumination; or he may use normal AT MY
COMMAND procedures.

(6) Cease Loading. The command CEASE LOADING
IS used durrngffrnng of two or more rounds to mdrcate the
suspension of loading rounds into t egunfs ). The gun
foeac e%lns may fire any rounds that have already been

( &Check Firing, CHECK FIRING is used to cause an
immediate halt in firing,

S? Ptrnuous Fire. In field artlrller?/ mor ars, and
nav. gun ire contrnuous fire means loading an mnqas
rapialy as Joossr econsrstentwrth accuracy, within'th
prescribed rate of fire ort eequrpment Frrrng
continue until suspended a/ the command CEASE
LOADING or CHECK FIRIN

I% Repeat. REPEAT can be given during adjustment
or FFE missions.

a) Durin A?éustment REPEAT means fire another

rounds with t data and ad,ust for an?/c an%e in

gén”r%rr f|tr|gn I necessary. REPEAT Is not sent in the Initial
|

Ab During Fire for Effect. REPEAT means fire the

same niumber of rounds using the same method of fire for

effect as last fired. Changes'in the number of quns, the
revious tcorrectrons the iterval, or the ammunition may
e requested

‘102 Followed B}; Lhrs is pa %ofater used to
mdcaeac ange In the rate of fire, in the type of
ammunition, or |n another order for fire for efféct: for
example, WP FOLLOWED BY

4-8. CORRECTIONS OF ERRORS

a. Errors are sometrmes ma g in transmrttrng data or bg
the FDC personnel In rea |ng back the ata. |
observer realizes that he has'made an error in his
transmr sion or that the FDC has made an error In the
read btac the announces CORRECTION and transmits the
correct data

EX L
The bsg er trans nm%e I KNOW T2,
[ON 4680 . é f' e %a 765
at es hav sent' D He
announces ORRE TON, Eh TION 5080, Arter
recervrn? ecorreof eag) back, he may continug to
send the Test of the call for fire.

h. When an error has been made in a subelement and the
correction of that subelement will affect other transmitted
data, CORRECTION 1s announced. Then the correct
subelement and all affected data are transmitted in the
Proper sequence.

A PLE
transmrtte LEFT 200 D400 UP 40
Heten earest e sh oul’ 5 ]s_en t DROP
Qrre ctt |seeme e sends TION
ROP 400, U 40, OVER. The observer
ack the ent |r subelement, hecause the

e canceled If

LEFT 200and they are not
|%I'r:rded In th correcte\('tytransmrssron y

4-5
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4-9. CALLS FOR FIRE FROM
HEADQUARTERS HIGHER
THAN BATTALION

Calls for fire from higher headquarters and from the
observer are similar in format. The call for fire from higher
headquarters may specify the unit to fire for effect.
However, the observer’s call for fire can _onI¥ request the
firing unit. An example of a call for fire from higher
headquarters is shown below.

. EXAMPLE
Warning order: FIRE FOR EFFECT. B
(attalion call sign), OVER.

Target location: TARGET AAT773L(or GRID
NB432789, ALTITUDE 520), OVER.

Method of

engagement. VT, 3ROUNDS,

Method of

control TIME ON TARGET 1S 10 MINUTES

FROM..NOW, OVER.

4-10. MESSAGE TO OBSERVER

After the FDC receives the call for fire, it determines how
the target will be attacked. That decision is announced to,
the observer in the form of a message to observer (MTO).
The MTO consists of the four items discussed below.

a. Unit(s) to Fire. The battery (or batteries) that will fire
the mission is (are) announced. If the battalion is firing in
effect with one battery adjusting, the FDC designates the
FFE unit (battalion) and the adjusting unit by using the last
letter of the call sign.

EXAMPLE
The battalion call sign is A8T36. Battery A is R6G36.
Battery A will adjust, and battalion will fire for effect. The
MTO would begin T, G.

b. Changes to the Call for Fire. Any change to what the
observer requested in the call for fire 1s announced.

EXAMPLE

The observer requested ICM in effect and the FDO
EE?I-%% to fire VT n effect The MTO begins T, G, VT IN
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¢. Number of Rounds. The number of rounds per tube
in fire for effect is announced; for example, T, G, VT IN
EFFECT, 4 ROUNDS.

d. Target Number. A target number is assigned to each
mission to faC|I|tat(v1)_roceSS|anEof subsequent corrections;
for example, T, G, VT IN EFFECT, 4 ROUNDS, AAT732,

OVER.

NOTE: Messages to observers for registrations are shown
in TC 6-40.

4-11. ADDITIONAL INFORMATION

The additional information shown below normally is
transmitted separately from the MTO.

a. Probable Error in Range. If probable error in range
lgPER)_ls 38 meters or greater during a normal mission, the
FDC informs the observer. If PER IS 25 meters or greater
in a precision registration, the FDC informs the observer.

b. Angle T. Angle T is sent to the observer when it is 500
mils or greater or when requested.

¢. Time of Flight. Time of flight is sent to an observer
during a moving target mission, during an aerial observer
mission, during a high-angle mission, and for shell HE in a
coordinated illumination mission when using BY SHELL
AT MY COMMAND, or when requested.

4-12. AUTHENTICATION

a. When nonsecure communications are used and excluding
unique fire support operations (such as suppressive fires

posture), challenge and reply authentication is considered a
normal element of initial requests for indirect fire. The FDC

challenges the FO after the last read back of the fire request
(see examples in[paragraph 4-13). The FO transmits the
correct authenticafion reply to the FDC immediately
following the challenge. Authentication replies exceeding 20
seconds are automatically suspect and a basis for
rechallenge. Subsequent adjustment of fire or immediate
gen_g_aqer_nent of additional targets by the FO originating the
initial fire request normally would not require continued
challenge by the FDC. FM 24-35 provides information on
authentication procedures.

b. Two methods of authentication are authorized for use:
challenge and reply and transmission (which is commonl

referred to as self-authentication). The operationa

distinction between the two is that challenge and reply
requires two-way communications, whereas transmission
authentication does not. Challenge and reply
authentication will be used whenever possible.



Transmission authentication will be used if authentication
Is required and it is not possible or desirable for the
receiving station to reply; for example, imposed radio
silence, final protective fire, and immediate suppression.

o ~ EXAMPLES o
Transmission authentication for final protective fire would
be FIRE THE FPF. AUTHENTICATION IS WHISKEY
HOTEL, OVER.

Transmission authentication for immediate suppression
would be T23 THIS IS T44, IMMEDIATE
SUPPRESSION, GRID NK124321, AUTHENTICATION
IS TANGO UNIFORM, OVER.

¢. The FO is given a transmission authentication table as
per unit standing operating procedures (SOP). The
ransmission authentication table consists of 40 columns of
authenticators with 5 authenticators in each column. For
immediate suppression, the FO must use the column
assigned to his supporting unit. Authenticators from the
numbered columns of the transmission authentication table
should be used only once. The first unused authenticator in
the assigned column is used, and a line is drawn through
that authenticator to preclude its reuse.

4-13. SAMPLE MISSIONS

The following are sample calls for fire and FDC responses
for various type missions.

EXAMPLES
FIRE MISSION (GRID)
Initial Fire Request
Observer FDC

Z5( THISIS 771
A?DJUSTSFISRE, OVER.

w

257, ADJUST

THIS |
F > UT.

IRE,

(@)

GRID NK180513, OVER.
GRID NK180513, OUT.

EXAMPLES (Continued)
Message to Observer

Observer FDC

iFZl &(?,U(J)\{PESR.TARGET

7.2 ROUNDS, TARGET
A'FlOZ?,UOUTS.’ ©

DIRECTION 1680, OVER.
DIRECTION 1680, OUT.

NOTE: Direction is sent before or with the first
subsequent correction.

FIRE MISSION (SHIFT)
Initial Fire Request

Observer FDC
HG6 T ,
Bl

© SiFr AR

i
SRR

COYRATOE N OPEN

ATEENTICHTE L

AUTHETICATE o
o Message to Observer

H, 1 ROUND, TARGET
AA7749, OVER.

R A%ﬁ%U(J)\{?T.TARGET

FIRE MISSION (POLAR)
Initial Fire Request

Observer FDC

256 THIS IS 731, FIRE
BVIEQREFI-SE(,ST, %OLAR,

HHlRd SOUARS0F

FM 6-30
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EXAMPLES (Continued)
Observer FDC

DIRECTION 4520,
DISTANCE 2300,
DOWN 35, OVER.

DIRECTION 4520,
DISTANCE 2300,

DOWN 35, OUT.
INFANTRY COMPANY
IN OPEN, ICM, OVER.
INFANTRY COMPANY
IN OPEN, ICM
AUTHENTICATE TANGO

FOXTROT, OVER.
| AUTHENTICATE
ECHO, OUT.
Message to Observer

Y, VT, 3 ROUNDS,
TARGET AF2036, OVER.

Y, VT, 3 ROUNDS,
TARGET AF2036, OUT.

FIRE MISSION (SUPPRESSION)
Observer FDC

H18 THIS IS H24,
SU PR ESS AB3104,
THIS IS H18, SUPPRESS

AB3104, AUTHENTICATE
DELTA JULIET, OVER.

| AUTHENTICATE
DELTA, OUT.

FIRE MISSION (IMMEDIATE SUPPRESSION)
Observer FDC

H18 THIS IS H24,
IMMEDIATE
SUPPRESSION,
GRID 211432,
AUTHENTICATION
TANGO UNIFORM,
OVER.

N

THIS |s H18, IMMEDIATE
SUPPRESSION
GRID 211432, OUT

NOTE: Immediate suppression missions are
normally fired by a two-gun section using two
rounds of HE or VT. However, this procedure is
addressed in individual unit SOP and may vary
hetween units.
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Section 11
SHELL-FUZE COMBINATIONS

4-14. DESIRED EFFECTS

Once the observer his located atarqet he must ecrde
how he wants to attac the target tq get maxjmunm effect. A
thorough knowled oe of the ammunrtron available will allow
a rapid selection of the correct type of shell and fuze to Use
a arnst th target. I | |L}rs not specrfrefi bsy commander’s
gur ance, t ety e of effect IS the frost decision the observer
must make. He has three choices—destruction,
neutralization, or Suppression.

a, Destruction puts a target out of actroln per anentl

Thirty percent or more casualties normall render a
unit com at- rneﬁ?ctrve Direct hits with dconcrete
Prercrng CP) shells are required to destroy hard materiel
argets

b. Neutralization knocks a target out of action

temporarily. Ten Fercent or more castialties will neutralrze

a unit, Neutralization can be achreved bg using any yge of

shell-fuze combination suitable for att ckrng a partl

type of target Neutralization does not requiré an extensrve

S%q?nergghghr e of ammunition and 1S the most practical type
ISS1

cSugrP f a target limits the ability of the enem
ersonnel rnthe targetarea to perform trieir jobs. Firin
E/VT or smoke creates apprehension and confuses the
f mgr The gffect of su Pressrve fires usuaII}/ lasts onh{
s the frres are continued, Suppression eourres alo
f gendrt re of ammunition: however its inability to have
asting effect on a target makes it an unsuitable type of
mrssron for most target

When decrdrn% whether to use i rpact fuze action
produces ground bursts) or time fuze or proximity action

[S&ngs arrbursts the observer should consider the

o The nature of the target.

o The cover available to the enemy.

o The mability of the target.

o Whether adjustment s required.
e
particular targets.

4-15. SHELL HE AND FUZES

SheII HE is the sheII most often used b the observer in
hrs}ment It can b eus d with impact, me or proximity
Uzes for various ef ects.

a Shell HE, Fuze Quick. Shell HE, fuze quick bursts on
impact. It is used against the following;

o Personnel standing.

« Personnel prone on the ground.
o Unarmored vehicles.

o Light materiel.

Shell HE, fuze quick loses its effect if troops are in
trehcheskon uneven ground, in frame buildings, or on
earthworks

b, SheII HE, Fuze Delay. A 0.05-second deIaK can be set
on the urc fuze to allow erther ricochet fire or
ene atron Fr re42 If the serverr rrrn into dense
oo s, a hht eart w%r slor bur ora arfnst
unarmo e vehicle ould use fuze delay for
penetration. If a very hr hchar eIsl F red atasmaﬁl%n le
of Impact on.a very hard surface a ricochet may occur
which results in low airbursts.

Figure 4-2. FUZE DELAY
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¢. Shell HE,,Fuze_Tim?. Shell HE, fuze time bursts in
the air at a given time along the _tra{ector;y. An_airburst Is
shown in Figure 4-3. It is used against the following:

« Troops in the open.
o Troops in trenches.
o Troops in deep foxholes.

o Troops in soft-skinned vehicles.

Fuze time must be ad{usted to the proper height of hurst
unless the firing unithas corrections for nonstandard
conditions computed. Therefore, consideration should. be
gw n,tg another s eII-félze combmathon ,f time Is cntmzﬂ

ndl airbursts are aesired. Fuze time should never be use
for high-angle missions,

Figure 4-3. FUZE TIME OR VT

?.Shell HE,Or_uze Proximit .ThthT or proxmltty)l
uze 1S a radjo-activated fuze that detonates a
predetermined he|?,ht of burst. A VT fuze provides the
same effect ﬁs que Ime put doﬁs Roi have to be ad#usted
It 15 an excellent fuze to fire with shell HE for surprise and
unobserved fires. Also, it is very effective in h|gh-anIgIe
fires. It should be used in missions conducted by an aeria
observe%when %n arn rsA IS ,o,qeswed. It'1s used ‘against al
targets that can be attacked with fuze time.

NOTE: The VT fuzes M513 and M514 should not be used
in the rain or on targets that are on water, snow, or ice. The
M532, M728, and M732 VT fuzes are not sensitive to water,
snow, ice, or rain and may be used. M728 and M732 VT
fuzes function at approximately 7 meters HOB and can
easily be misspotted as graze bursts by inexperienced
observers, gA T-meter HOB looks like a fireball at ground
Ievtel.) MBOIB and M514 fuzes function at approximately 20
meters HOB.

e. Shell HE, Fuze Concrete-Piercing. The CP fuzes are
used with shell HE in all cannon weapon systems except
the M110A2 agamst concrete structures or earth- and
|og-reinforced émplacements, There are two t}/pes of CP
fuzes: nondelaygu,sed rimarily for spatting or for clearing
rubble and shattering concrete) and delay (Used to destroy
the concrete target) (Figure 4-

NOTE: Current CP fuzes (M78 and M78A1) are not
safety-certified for peacetime use but may be used in
combat. This problem is expected to be eliminated with the
future production of the MK399 fuze (for use in military
operations on urbanized terrain [MOUT]).




4-16. SHELL WHITE PHOSPHORUS

SheILwhrte hosphorus (\WP) has four uses; cendrgr%/
marking, obscuring, an screenrn It.can be used 0
destroy The ene gsequrpment or to Irmrt his vision. It 1s
used agarnst the following:

« Vehicles,

o Petroleum, ils and lubricants (POL) and ammunition
storage areas.

o Enemy observers.

Also, shell WP can be used as an aid in tar rrgl;et location and
nat\)/rgatron It can be fired with fuze time to obtain an
airburs

o EXAMPLE _
The foIIowrn? is an example of a WP call for fire:
Z57 THIS IS 718, ADJUST FIRE OVER. MARK
85[\EIEER OF SECTOR, OVER. WP 200 METERS HOB,

4-17. SHELL SMOKE

Shell smoke is a base- erectron ?rdectrle that is frIIed with
canisters contarnrng smoke. It s more effective than WP as
a screening agent, because it |asts longer and has less
tendenc oprllar The direction of th wrnd must be
onsi t euFeo any smoke shell (WP or
exac oroet ane [HC]). Further employment
considerations are irf Chiapter e, Secfion IV

4-18. SHELL ILLUMINATING

The illuminating shell is a base-gjection projectile
containing a flare attached to a parachute. Normally, it is
used to iMluminate areas of known or suspected enemy
actrvrty orto ad ust rtrIIe gy fire at nrpht Shell |IIum|natrng

with a uzesetrn ora raze burst may also be used t
mark targets. Dei)endrng on the calrber an illuminating
shell can provide Tight for up to 2 minutes andl can light an

Further empl
(Secfion [T
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area ofu rP to 1,000 meters in diameter. Further
employment considerations are in[Chapter 6, Section I1L.|

4-19. SHELL FASCAM

a, The_family of sc%tterable mines (FASCAM mcludes

shell FASCAM, which 1s |red a15 -mm artille

Weapon. It delivers antipersonnel orantitank mines against
n enem for(%e to denY accesi 0] %partrcular area, to delay
the attacking force, or to canalize t

b. This all-weather, da% or-night mine emplacement
system can be used In offensive, defensrve or retrograde
E erations, Antitank mines rremote antiarmor ming system

MS]) are used to create antitank or antivehicle
bstacles. Antipersonnel mines (area denigl artiller
munrtronsI[ADAM]l are used In conjunction with antitan
mines to create anfitank obstacles difficult for dismounted
personnel to breach.

¢. Anti ersonn Imrnes also can be used alone to create

antipersonnel obstacles, to disrupt dismounted personnel

0 eratfrons to restrict enemy use of terrain, and In
countertire

d. All of these mrne]s have s} short or Iongnself destruct
time depen mg ont etggeo shell fired to
yment considerations are in :

4-20. SHELL COPPERHEAD

The cannon -launched Purded projectile CLGP
gCopﬁer ead |sah|ghe 0sive 155-m roectre Ithas

it pro bW nt targets, m vrn or stat)onar
rsextem hal ouse tp(g)er ead, the observer
must havea aser target esignation capability and the
proper pulse repetition frequenc P/ (PRF) setting. Also, he
must be aware of the commande s Cop erhea targeting

riorities. Further employment Considerations are i
IEﬁapter b, Section V.

4-21. SHELLS ICM AND DPICM

For employment of ICM and dual-purpose ICM
(DPICM), seg[Chapter 6, Section I.

4-11



FM 6-30

CHAPTER 5
ADJUSTMENT OF FIRE

This har&)3 er implements STANAG 2934, Chapter 6 and

Section |

SUBSEQUENT CORRECTIONS

5-1. PURPOSE OF ADJUSTMENT

An observer? rime concern gs the placement of timely
and accurate es on tarﬂets an observer can Iocate the
#arget a?curate?_r e Wi (% REFORE FFCTrn
1scall for fire. Failure.to locate etar?et accurate g/
result from poor visibility, deceptive terfain, poor m Ps or
the observer's difficulty in pmpointing the target, fth
observer canﬂot locate the target accuratelg enou H
warrant FFE, he may conduct an‘adjustment. Even wi
accurate tar et Iocatron if current frrrn data correctrons
are not avar ble, the FPO may drrectt tan édaustment
econducte Normally, one qun |suse in adjustment

ecral atrons in Whl(()J] more than one gun |s used are
s noted t roughout this discussion.

of hursts) with respect fo the adjustin observed
{onlé tc'hsec\% Pne gpottrngs are usér %,p ﬁte féﬁowrsngv
. |De\)/ratron (the number of mils right or left of the OT
ing

o Distance (whether the burst occurred beyond or short
of the target).

o When fuze time is fired, the HOB (the number of mils
the burst s above the target).

Figure 5-1. ADJUSTING POINT IN AN AREA
FIRE MISSION

NOTE %ome helpful notes for the observer are at the end
this chapter, on [page 5-2

5-2. ADJUSTING POINT

Whenitis necessary for the observer to adjust fire, he must
select an adjusting point. In area missigns, he must select a
|| defrn g lPor tn ar the center of the tgrget ai 3

|e to adjust the fire, T eRornt selected Is_calle

Justrng Aaornt FrgureS ). The locatign of this pornt |s
includec’in the target location element of the call for fire in
an area fire mission, In the conduct of a renrstratron or
destruction mission (precision tire), the adjusting point is
the target itself.

5-3. SPOTTINGS

A spotting is the observer’s determination of the location
of the burst (or the mean point of impact [MPI] of a group

ADJUSTING POINT
(DISABLED TANK)
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Spottings must be made by the observer the instant the
bursts occur except when the spottings are delayed
deliberately to take advantage of drifting smoke or dust.
The observer is usually required to announce his spottings
during his earl tralnlng; experienced observers make
spottings mentally. The observer should consider the most

ifficult spottings first, The sequence of spottings is HOB
(@ua ())r graze), range (over or short), and deviation (left or
right).

a. Height-of-Burst Spotting. The HOB spotting may be
any one of the following:

o AIR-around or grouP of rounds that bursts in the air.
The number of mils also is given. For example, a burst
10 mils above the ground would be spotted as AIR 10.

o GRAZE-a round or group of rounds that detonates
onimpact.

o MIXED- a group of rounds that results in an equal
number of airbursts and graze bursts,

o MIXED AIR-a group of rounds that results in both
a!rtt))ursts and graze bursts when most of the bursts are
airbursts.

e MIXED GRAZE- a group of rounds that results in
both airbursts and graze bursts when most of the bursts
are graze bursts.

b. Range Spotting. Definite range spottings are required
to make a proper range adjustment. Any range spotting
other than DOUBTFUL, LOST, or UNOBSERVED is
definite. Normally, a round which impacts on or near the
OT line results in a definite range spotting. Figure 5-2

shows the approximate areas for various range spottings.
An observer may make a definite range spotting when the
burst is not on or near the OT line by using his knowledge
of the terrain, drifting smoke, shadows, and wind,
However, even experienced observers must use caution
and good judgment when making such spottings. Possible
range spottings are as follows:

¢ OVER- around that impacts beyond the adjusting
point.

e SHORT- a round that impacts between the observer
and the adjusting point.

e TARGET- around that impacts on the target. This
3pott|ng is used only in precision fire (registration or
estruction missions).

e RANGE CORRECT- a round that impacts at the
correct range.

e DOUBTFUL- a round that can be observed but
cannot be spotted as OVER, SHORT, TARGET, or
RANGE CORRECT.

e | OST-a round whose location cannot be determined
by sight or sound.

e UNOBSERVED- a round not observed hut known to
have impacted (usually heard).

NOTE: For safety considerations regarding lost and
unobserved rounds, refer to AR 385-63.

o UNOBSERVED OVER or SHORT—a round not
observed but known to have impacted over or short.

Figure 5-2. RANGE SPOTTINGS
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¢. Deviation Spotting.

(1) A deyiation spottln is the angular measurement
fromt eadjustmg point othe urst as seen from the
observer's position. During a fire mm]on the observer
measures the eV|at|on in'mils, with his binoculars (or
another an%I me%surm% Instru eng Dew? lon s 8tt|rm
are measured to the neatest 5 mils for area fires a
for precision tires. Possible dewanon spottings are as follows;

o LINE-a round that impacts on line (LN) with the
ﬁr(]jg)ustmg point as seen by the observer (on the OT

o LEFT-a round that impacts left (L) of the adjusting
paint in relation to the OT line.

o RIGHT-around that impacts nght (R) of the
adjusting point in relation to the OT line

FM 6-30

Figure 5-3. DEVIATION SPOTTING 30 LEFT

EXAMPLE

An observer spots a roynd to the right of the OT ling, He
measures the %n u?ar eviation as 30 mils. His deviation

spotting is 40 RIGHT.,

qz ) Deviation s Pottlngs are taken from the center ofa

smge burst or In the case ofpatoon or hatter |re from

th ec?(qter of the garougo u sts. Dewab spottin
Q be made as accurate Syas possible to help
obtaining definite range spotting

If th? adéustmg [Romt IS at tﬁe ceq (fr of the binoaélar

E%lucree }or ewaeu?)nsaesr SL EJIJ spotihe oundn

The observer would spot the round in Figure 5-4 for
deviation as LINE.

d. Unobserved SPottmg At times, the observer maybe
%ﬂ% éo Innqglégta spotting even though he is unable o see the

The ot[)]serve[ hears bult do sno see the r J)und impact.
and t don ny p055| acet e round could_have
|m ace and not been |3| le to the observer is in a
on t jUS omt e assumes that the
SE JU ngpomtandspotsnas

Figure 54. DEVIATION SPOTTING LINE
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Lost Spotting. If the observer is unable to locate the

e nd (either visually or by sound), the round Is spotted

(1) A round maybe lost for various reasons:

o It maybe a dud (nonfunctioning fuze), resulting in no
visual”or audible’ identrfication.

o The terrain may prevent the observer from spotting the
round or its siioke,

« The weather may prevent the observer from spotting
the round or its smoke.

5-3
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o Enemy fire may prevent the observer from hearing or
seeing the round.

o The FO simply may have failed to spot the round.

e Errors by the FDC or the firing piece may cause the
round to be lost.

(2) When dealing with a lost round, the FO must
consider his own experience, the level of FDC and/or gun
section tramm%, and the location of friendly elements with
respect to the target. The observer should take corrective
action based on his confidence in the target location, the
accuracy of fire on previous missions, whether the lost
round is an initial round or a subsequent round, and the
urgency of the mission.

(3{)When a round is lost, positive action must be taken,
The observer can start a number of corrective procedures,
such as one or more of the following:

o Begin a data check throughout the system, starting with
his target location data and his call for free.

e Request a WP round, a smoke round, or a 200-meter
airburst with HE on the next round.

o Repeat.
o End the mission and start a new mission.

o Make a bold shift. The observer should be very careful
in making a bold distance or deviation change when the
target plots in the vicinity of friendly troops.

5-4. TYPES OF CORRECTIONS

After a spotting has been made, the observer must send
corrections to the FDC to move the burst onto the
adjusting point. The corrections are sent, in meters, in
reverse of the order used in making spottings; that is,
deviation, range, and HOB.

a. Deviation Corrections.

(1) The distance in meters that the burst is to be
moved (right or left) is determined by multiplying the

ohserver’s deviation spotting in mils by the OT distance in
thousands of meters (the OT factor), Deviation corrections
are expressed to the nearest 10 meters. A deviation
correction less than 30 meters is a minor deviation
correction, It should not be sent to the FDC except as
refinement data or in conduct of a destruction mission.

(2) To determine the OT factor when the OT range is

reater than 1,000 meters, the range from the observer to

e target (OT distance) is expressed to the nearest
thousand and then expressed in thousands.

EXAMPLE
OT range = 4,200 meters

OT distance (expressed to nearest thousand) = 4,000
OT factor (expressed in thousands) = 4

For an OT range less than 1,000 meters, the distance is
eﬁ<pressaed to the nearest 100 meters and expressed in
thousands.

EXAMPLE
OT range = 800 meters
OT factor =0.8

ﬁ) The computed deviation correction is announced
to the FDC as LEFT (or RIGHT) (so much). The
correction is opposite the spotting.

‘4) Determination of deviation corrections is shown in
Table 5-1.

NOTE: Table 5-1 expresses 1,500 and 2,500 meters to the
nearest even OT factor. For an explanation of artillery
expressions see TC 6-40. For example, express to the
nearest even number when halfway between two numbers.

Table 5-1, DETERMINATION OF DEVIATION CORRECTIONS

OT RANGE

DEVIATION
(METERS) OT FACTOR SPOTTING CORRECTION
4,000 4 45R LEFT 180
2,500 2 100L RIGHT 200
3,400 3 55L RIGHT 160
1,500 2 20R LEFT 40
700 07 45L RIGHT 30

5-4
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(5) Angle Tis the angle fo rmed by the intersection of
qu tar et Zqu Ine.and the OT line with Its vertex at
ar gz e T1is 500 mils or greater, the FDC
uld tell theo server this. If the obServer is told that
nole T |s 500 mils or %reater at first he contlnues to use
OT factor to make |s deviation correctlons If esees
\ etting more of correctlont antl)eas ed or
should Tonsider cuttlng IS corrections to better acjust
rounds onto the target.

the
te
sho
angl
t

Figure 5-5. ANGLE T

OBSERVER

b. Range Corrections When making a range correction
the observer attempts 0 “add" or “drop the a ustmg round
along the OT ling, from th grewous ursttot e target, If
his spotting was SHORT, he will add if his spotting was
OVER, he will drop. The observer must be aggressive In the

déustment hase of an adéust fire mission. He must use
ever #gor umtyto shortén that Bhase He should make
every effort to cofrect the Initial round onto the taret and
enter FFE as soon as possible. Successive brac etln?

rocedures should be ysed onIY en time is not critica

hen conducting an adjustment onto a target, the observer
may chqose to establish a range ifferent types of
range adjustments are discussed in[Section I1,

¢. Height-of-Burst Corrections.See Figure 5-6.

(1) One gun is used in addustlng fuze time, The
observer ad usts HOB (after a 100-meter range bracket has
been esta? |shed bey usmq_lfaze qeuwk to obtain a 20-meter

HOB in ue fect. He does this by announcing a
correction of UP or DOWN (so many meters).

(2) If the spotting of the initial round js GRAZE, an
autorhatic correctiont of UP 40 js sent. If the round is an
airburst, the HOB of the round (| 8n metersg is com uted
EHOBs notting in mils ahove the adjustingpoint mulfiplied

Ythe oT factorgl The appro rlate B correctlon IS
gvre]rg etro the nearest 5 ete 5) to obtain the desired

53) Fire for effect | entere? onl¥ whena %orrect HOB
is reasonably assured. Therefore, Tire for effect IS never
begun when either the last round observed was spotted as
graze %)u]stortheH dBcorrec lon areater than 40
ters, It the initial rounds In fire ore eCt are spotted as
D, the subsequent surveillance report normally

mcludes the correction UP 20.

Figure 5-6. HEIGHT-OF-BURST SPOTTINGS

SPOTTING: GRAZE

e

—
< A ——

HOB CORRECTION:
(WITHOUT PREVIOUS AIRBURST)

1 an
(S L V)

(WITH PREVIOUS AIRBURST)
uP 20

HOB CORRECTION:

CORRECT TO 20-METER HOB
AND FIRE FOR EFFECT.
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5-5. SE% ENCE OF SUBSEQUENT
RECTIONS

After the initial round(s)
subsequent correctronsu
FDC 1S, using BCS or BU
transmrssrons must Include
of 1denti mg the mrlssr(?
These corrections include ap pnate changes In elements
previously transmitted an enecessar corrections for
deviation; range, and HOB. Elements that may require
correcting arid the order in which corrections are
announced ‘are as follows:

o Observer-target direction,
o Danger close.

o Trajectory.

o Method of fire.

« Distribution.

o Projectile.

o FUze.

o Volume.

o Deviation correction,

« Range correction.

o Height-of-burst correction.
o Target description.

o Mission type and/or method of control.
o Splash.

o Repeat.

mpact(s), the observer transmrts
h |ssron Is complete, If the
a subsequent corrections or
target umber or a means
whiclT the correction F plies.

Any element for whrchachan e or correction is not
desired 1s omitted. Guidelings for’subsequent corrections
are discussed below.

a. Observer-Tar 1get Direction. In the sequence of
corrections, the QT direction 1s the first item sent to the
FDC, It is sent if it has not been sent previously or if the
OT dlirection changes by more than 100, mils from the
Prevrously announcéd diréction. (Direction is normally sent
0 the nearest 10 mils hut it can be sent to the nearest 1

, depending on the accuracy of the observer’s
equrpment)

5-6

EXAMPL

obser e an ana ent on several

pro&e 5P uns He se treg at direction
str oint, During the a Lﬁtm nt, the

uns ove ane osition a agp[)ecr Istance

omternrtra ar%rustr oint, server?

ew adju rNstrn oIt an easu sadrre flon 0 584 {0
Jwe ne rft ceJe | erence gtween the

(U t% |r0 Gl sl Eétt‘éﬁ%t%‘it
correctronrs SI éFSNH

b Danger Close If the adjustment of fires brrn%s
Rg ting rorn ds within d nger close distance during

uc o the mission, t e o server must announce
C. The ohserver, using
creeprng frre ) makes corrections from the
round |mpccttngcosest to friendly troops. If the
adjustment of fire'moves the round ouitside the dare;qur
close distance, the observer transmits CANCEL DAN
CLOSE. Danger close distances are as follows:

o Artillery or mortars - 600 meters.
« Naval gun 5-inch or smaller- 750 meters.
o Naval gun larger than 5-inch - 1,000 meters.

o 16-inch naval qun #ICM or controlled variable time
[CVTf) - 2000-me

C. Trajectory The observer requests a chan ein the yp

of tragectogfr it becomes ag parent that h rq -angle |e|s
feces ary uring a low- angl Justment or hathrgh angle
fire IS no'longer necessa r¥durrn g ahigh-angle a rrustme t
For examPIe I during the condct of the missio atarge
MOVES Into adefrlade position, the observer may ch an 3
trajectory by fransmitting the correction HIGH ANGL
Conversely: it atarget oves out of defilade into open
terrain and ? -angle fire IS no longer necessary, the
observer requests CANCEL HIGH ANGLE.

d. Method of Fire, The observer tansmrts any correction
he wants to make in the method of fire. For example, if the

observer wants to change from one r%;un 0 a platoon frnng
In order from left to right, he transmits the correctio
PLATOON LEFT. If he wants to change to a platoon frrrnﬂ
Lnbc&rder from i |-?rht to left, he transmits the correctio

e. Distribution. (See 'igﬂgéé 5-TandB-4.) If an observer
wants to change{he Ers ribution of fire r%m a BCS sheaf




gcrrcular with a 100-meter radius) to another t Cy(ge of sheaf
e transmits the sheaf desired for exampl

or LINEAR or the target en?th wi th and
attrtude) Conversely if the observer wants to change from
a specific sheaf to a BCS shea he transmrts the cofrection
CANCEL, followed hy the t eo sheat being used (for
example, CANCEL CONVERGE [or OPEN] SHEAF).

f. PrO{ectlle If the observer wants to change the type of
gMec Ile, he announces the desired change (for example,

g. Fuze. If the observer wants to change the t%pe of fuze
or fuze action, he announces the desired change (for
example, TIME, DELAY, or VT).

h. Volume. If the observer wants to change the volume of
fire, he announces the desired chan %for example, 2
ROUNDS or 3 ROUNDSf) VoJume refers to the number
of rounds in the fire-for-effect phase.

1. Deviation Correction. If the round impacts to the right
or left of the OT line, the observer determines the
correctron rerturred to the nearest 10 meters, to bring the
round onto th line, To make the correction; the
observer transmits RIGHT ﬁ)r LEFT Eso man metersg
Devratron corrections less than 30 meters are hot sent

e FDC except when conducting a destruction mission or
as refrnement data.)

{ Range Correction. If the round impacts beyond the
arget on the OT line, the observer’s correction1s DROP
(so’many meters). If the round impacts between the
observerand the target, the range correction is ADD (50
many meters).

k. Height-of-Burst Correction. The observer transmits
HOB ¢orrections to the nearest 5 meters with the
correction UP (or DOWN). In firing fuze time in an area
mission, HOB corrections are made after the deviation and
range have been corrected to within 50 meters of the target
by Using fuze quick in adjustment.

l Tarqet Description, Target description is sent before a
control correction during immediate Suppression missions

and when a pew target I3 being attacked without sending a
newcaF P J J J

m. Mission Type and/or Method of Control. If the

observer wants 10 change the mission tyﬁe and/or met od

of control he transmrts the desired met od of control or

exarr't/ﬁ) E, FIRE FOR EFFECT, qr AT
MANDI( Ifthe eho ofcontrol bein used

mcludes ATM COMM D, his correction 1s CANCEL
MY COMMAND.

FM 6-30

Figure 5-7. CONVERGED SHEAF
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n..Splash. An observer in a tactical situation may have
d|ff|cult¥]|dent|fy|ng or abserving his rounds. This may be
because he has t0 stay down, in g'congealed position much
of the time or because of other fire missions bemq
conducted in the area, In any case, he may reques
assistance from the FDC bry retiue,stm SPLASH. The
FDC Informs the observer that his round 1s about to
Impact by announcing SPLASH 5 seconds before the
round impacts, The observer may end splash by
announcing' CANCEL SPLASH,

0. Repeat. REPEATIs used (in the adjustment phase) if
%he bserver wants a subsequ(?nt_ro_und or group of rounds
ired with_no corrections to deviation, range, or HOB (for
example, TIME, REPEAT). REPEAT Is afsq used by the
observer to_ indicate that he wants fire for effect repéated
with or without char}gl%s or corrections to any of the
elements (for example, ADD 50, REPEAT).

Section Il
AREA FIRE (ADJUSTMENT AND FIRE FOR EFFECT)

5-6. ADJUSTMENT TECHNIQUES

There are four techniques that c%n he used to c%nduct area
adjustment tires. Successive bracketing s est when
obServers are Inexperienced or when precise a(gustmen,t is
required, such as precision registrations and destruction
missjons. It mathematically enstres that FFE rounds will be
within 50 meters of the ta,rget. Hasty bracketing Is best when
,responsw,e fires are requird and trie observer Is experienced
In the adjustment of fire. One-round adjustmentprovides
the most responsive fires but generally requires either an
experienced observer or. an,ohserver e%m peﬁi with a laser
range finder. Cr_eeplnfg fire is used In danger close missions,
Upon fom letion of each_mission, refinement data and
surveillance are required. From this surveillance the FDC

can determine the effectiveness of the fires.

a. Successive Bracketing. After the first definite range
spotting Is determined, thie observer should send a range
cqrrection to the FDC to establish a ran%e bracket of known
distance (one round over and one round short), Once the
bracket has been established, the observer successwel,Y splits
the bracket until he 1s assured the rounds will be within 50
meters of the adhustmg point when he fires for effect.
Normally, range changes of 100, 200, 400, or 800 meters are
used to make"splitting the bracket easier. The observer
enters FFE when he 1s'sure of rounds impacting within 50
meters of the adjusting point.

5-8

. . EXAMPLE
The first round impacts over fhe adaust ng point (see
Figure 5-9), heol?]ervershougs%n agrop coprection
Bgtmygh to’ place the next round short of the adjusting

Figure 5-9. ROUND IMPACTING OVER THE
ADJUSTING POINT

OT LINE j 5
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EXAMPLE (Continued)

The obsgrver sent DROP 400 (-400) after obser\_/ing his first
H:),und, Ehl%)next round impacted short of the adjusting point
igure 5-10),

The observer has now established a range bracket. He has
had one round over and one short of the adjusting point,
separated by 400 meters, Using the successive bracketing
technique, thie observer sends ADD 200 (+200).

The third round impacts over the adjustin% point (Figure 5-11).
The observer has a 200-meter bracket because round 2
impacted short of the adéustlng point and the distance between
the two rounds was 200 meters. Sﬁllttmg the bracket, the
observer sends DROP 100 (-100). The fourth round impacts
short (Figure 5-12). The observer has established a 100-meter
bracket. He now sends ADD 50, FIRE FOR EFFECT. The
center of impact of the FFE rounds is now mathematically
certain of being within 50 meters of the adjusting point.

Figure 5-10. ROUND IMPACTING SHORT OF THE
ADJUSTING POINT

Figure 5-12. ROUND IMPACTING SHORT OF THE
ADJUSTING POINT

OT LINE

Figure 5-11. ROUND IMPACTING OVER THE
ADJUSTING POINT

OT LINE

b. Hasty Bracketing. Experience has shown that
effectiveness on the target decreases as the number of
rounds used in adjustment increases. An alternative to
successive bracketing is the hasty bracketing technique,
Successive bracketing mathematically ensures the observer
that the FFE rounds will impact within 50 meters of the
adjusting point; however, it is a slow and unresponsive
technigue. Therefore, if the nature of the target dictates
that effective fires are required in less time than the
successive bracketing technique would take, the hasty
hracketing technique should be used. The success of hasty
bracketing adjustment depends on a thorough terrain
analysis that gives the observer an accurate initial target
location. The observer gets a bracket on his first correction
much as in the successive bracketinE technique. He uses
this initial bracket as a yardstick to determine his
subsequent correction. He then sends the FDC the
E(l):rélezcg%n to move the rounds to the target and FIRE FOR

5-9
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_ ~ EXAMPLE o
The first round |mPacts approximately 35 mils ruI;ht and
100 meters short of the a dustmg poirit (Figure 5-13). The
observer spots it as SHORT, 35 RIGHT, With an OT
factor of 4, the observer sends LEFT 140, ADD 200.

The next round impacts aPproximateI 10 mils left and
50 meters over the adjusting point (rl ure 5-14). The
observer spots it as OVER, 10 LEFT. He looks at the
round and the ad{ustm% point and decides that he needs
to go “?ht 40 meters (10'x OT factor of 4) and drop 50,
He will then be on his addustlné; Fpomt. Therefore, he
sends RIGHT 40, DROP 50, FIRE FOR EFFECT.

Figure 5-13. SHORT, 35 RIGHT

OT LINE

Figure 5-14. OVER, 10 LEFT

5-10

The hasty bracketing technique improves with observer
experience and judgment. Each observer must strive to
improve his abilities In order to increase responsiveness on
the battlefield.

¢. One-Round Adjustment. Unlike the preceding two
adjustment techniques, this method does not require the
establishment of a bracket, The observer spots the location
of the first round, calculates and transmits to the FDC the
corrections necessary to move the burst of the round to the
adjusting point, and fires for effect. This technique requires
either an experienced observer or one with accurate
dlstanpe-_measurmg equipment such as a laser range finder,
All missions conducted by using a G/VLLD should be
FFE or one-round adjustments.

d. Creeping Fire (Danger Close). The creeping method
of adjustment is used during danger close missions. The
observer should make range changes by creeping the
rounds to the target, using corrections of 100 meters or
less, rather than making large range corrections.

5-7. FIRE FOR EFFECT

The purpose of area fire is to cover the target area with
dense fire so that the greatest possible effects on the target
can be achieved. The type and amount of ammunition
requested by the observer depend on the type of target, its
posture, and its activity. Fire for effect is entered during an
adjust fire mission when a satisfactory adjustment has been
obtained; that is, when the deviation, range, and HOB (if
firing fuze time) have been corrected to provide effects on
target.

a. NormaIIFy, the observer using successive bracketing
requests FFE when he splits a 100-meter bracket. Under
certain conditions when the PE, of the weapon is 38
meters or larger, an observer is justified in calling for FFE
when a 200-meter bracket is split. gn this situation, the
FDC n)ot|f|es the observer that the PE,is greater than 38
meters).

b. If time fuze is used, the observer requests FUZE TIME
after range and deviation have been corrected but before
announcing FIRE FOR EFFECT. With fuze time, fire for
effect is not requested until the HOB is correct or until the
ohserver can compute the correction that should result in
the correct HOB. Rules for adjusting fuze time are as
discussed below.

'\ﬁlg In sBIittin the 100-meter bracket, the correction is
TIME, ADD (or DROP) 50, OVER. If range and HOB are
correct (20 meters above ground), the observer sends
FIRE FOR EFFECT, OVER.



(2) After FUZE TIME is requested, no more range or
deviation corrections are sent to the FDC.

(3) If a round with fuze time is spotted as a graze burst
and there have been no previous airbursts, the correction is
UP 40, OVER.

(4) If a round with fuze time is spotted as a graze burst
and the observer has spotted a previous airburst, the
correction isUP 20, FIRE FOR EFFECT, OVER.

(5) If the observer spots an airburst, he should send
the correction to achieve a 20-meter HOB and fire for
effect. For example, if the HOB of the last round is 40
rg\e/tg&s the correction is DOWN 20, FIRE FOR EFFECT,

(6) Do not fire for effect -

o From a graze burst.
e |f the correction is greater than DOWN 40.

5-8. REFINEMENT AND
SURVEILLANCE

The observer should observe the results of the fire for
effect and then take whatever action is necessary to
complete the mission. Table 5-2 shows the observer’s
actions and example transmissions after the FFE rounds
have been observed.

FM 6-30

Table 5-2. REFINEMENT AND SURVEILLANCE

RESULTS
OF FFE

OBSERVER’S
ACTIONS

OBSERVER'S
TRANSMISSION

Accurate and sufficient

End mission and surveillance

END OF MISSION, RPG SILENCED,
OVER.

Accurate and sufficient; replot desired

Request replot, end mission, and
surveillance

RECORD AS TARGET, END OF
MISSION, BMP NEUTRALIZED,
OVER,.

Inaccurate and sufficient

Refinement, end mission, and
surveillance

RIGHT 20, ADD 20, END OF
MISSION, RPG SILENCED,
OVER.

Inaccurate, sufficient, target replot desired

Correction, request replot, end mission,
and surveillance

RIGHT 10, RECORD AS TARGET,
END OF MISSION, BMP NEUTRALIZED,
OVER.

inaccurate and insufficient

Refinement and repeat or reenter adjust fire

RIGHT 10, ADD 50, REPEAT or
RIGHT 10, ADD 100, ADJUST FIRE,
OVER.

Accurate and insufficient

Repeat

REPEAT, OVER.
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Section Il
PRECISION FIRE

5-9. TYPES OF PRECISION MISSIONS

Precision fire procedures place a great deal of
responsibility on the observer. The two glpes of precision
missions are precision registration and destruction. In
precision fire, the adjusting point must be accurately
ocated. An eight-digit grid should be sent for precision
missions unless the observer is equipped with a laser range
finder, which ensures accurate target location.

NOTE: Precision missions, by their nature, require a high
ammunition expenditure and make the firing unit vulnerable
to enemy target acquisition,

5-10. PRECISION REGISTRATION
MISSION

A registration is conducted with a single piece. Normally,
the FDO directs the observer to conduct the registration
on a designated point; however, the observer may be
directed to select the reglstratlon oint. The registration
point should be accurately located (within 10 meters), near
the center of the zone of fire, semipermanent, located on
fairly level terrain if possible, and on common survey with
the firing unit.

a. Initiation. The precision registration is initiated with a
message to observer as shown In the examples on this page.

b. Impact Registration. The objective of a registration is
to get spottmgis of four rounds ?two overs and two shorts)
along the OT line from rounds fired with the same data or
from rounds fired with data 25 meters apart (50 meters
apart when PE, is greater than or equal to 25 meters).

ormally, this requires the spottings from four separate
rounds. However, a target hit or a round spotted as ranﬁe
correct provides spottings of both over and short. Thus, the
objective could be achieved with two consecutive target hits
or range correct spottings. Applicable rules and
procedures are discussed below.

(1) The observer spots the rounds for deviation to the
nearest 1 mil and brings the rounds onto the OT line
before splitting a 200-meter bracket. As a rule of thumb,
no deviation corrections should be made after a 200-meter
bracket has been established. Once the observer brings the
rounds onto the OT line, he measures and records
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deviation but makes no correction. If a doubtful range
spotting is obtained, the observer corrects for deviation
only. If a deviation correction is made after a 200-meter
bracket is established, the last round fired and all previous
rounds cannot be considered as usable rounds for
determining range and deviation refinement data.

E)Z) When the 50-meter range bracket has been
established, two rounds are fired with data 25 meters in the
direction opfoc_)sne that of the last range spotting. If both
rounds result in spottings of short (or over), an add (or a
drop) of 25 meters with a change in volume to one round is
sent. Then firing is continued until another definite range
spotting is obtained at the opposite end of the 25-meter
range bracket.

EXAMPLES
REGISTRATION ON A KNOWN POINT

FDC to FO: H18 THIS IS H44, REGISTER ON
KNOWN POINT 2, QUICK AND
TIME’, OVER. (Read back by FO)

FOto FDC: DIRECTION 6400, OVER!
(Read back by FDC)

FDC to FO: SHOT, OVER. (Read back by FO)

REGISTRATION POINT SELECTED BY
THE OBSERVER

H18 THIS IS Ha4, SELECT
REGISTRATION POINT VICINITY
GRID NK6138 QUICK AND TIME,
OVER. (Read back by FO)

GRID NK61243843’, DIRECTION
6310, 0VER."(Read hack by FDC)

SHOT, OVER. (Read back by FO)

FDCto FO:

FOto FDC:

FDCto FO:

The announcement of quick and time alerts the
observer that impact and time portions will be
conducted.

The FO’s response to the message to observer
indicates that he is ready to observe. ~

The FO sends eight-digit grid coordinates for the
registration.




(3) When the requirement of two overs and two shorts
with the same data or data fired 25 meters apart has been
?t the impact re?|strat|on IS ended with necessary
nement data. Refinement data may include either a
deV|at|0n correction or a range correct|on or both, to the
nearest 10 meters.

‘()) In determining refinement data for range the
location of the registration point is determined with Tespect
to the two sets Of spottings. Then refinement data are
determined and announ .The gntﬁnafor determining
range refinement data are discussed below

a) I the registration r;T)]oml; is nearer the last
round(s) fired, no range refinement Is necessary to move
the Impact toward the reg|strat|on point (Figure 5-15).

g ) If th? registration %omt is gqt uidistant between
the two Sets of rounds, the observer determines the ran%
refinement to be ADD 10 or DROP 10 from the last da
fired (Figure 5-16).

gc) If the registration mm) ?(arer the pair of
rounds at the opposite end of the bracket, the observer
ggt(erlgwdrr]ees the r B range refinement to be ADD 20 or DROP

FM 6-30

Figure 5-16. DROP 10

%
s

LAST

[

REG PT

e
¢

Figure 5-15. NO RANGE REFINEMENT NECESSARY

Figure 5-17. DROP 20

%
N

LAST

| ROUND

D%
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(d) The observer must keep track of the rounds and
how they are spotted in relation to the registration point.
This is most easily done by drawing a E_lcture and
numbering the rounds on DA Form 5429-R (Figure 5-18).

(52_ Deviation refinement is determined b¥| adding the
deviation spottings of the rounds (rds) establishing the two
overs and two shorts (this may include two, three, or four
deviation spottings). This total is then divided by the
number of rounds (two, three, or four?1 to get an a\(eraﬂe
deviation, which is then expressed to the nearest mil. The

average deviation multiplied by the OT factor equals the
correction, which is expressed to the nearest 10 meters.

(6) After the impact phase of a registration, the
observer transmits refinement data to the FDC (for
example, LEFT 10, DROP 29}. Normally he commands
RECORD AS REGISTRATION POINT. However, since
BCS or BUCS uses only known points, the observer may
be required to transmit RECORD AS KNOWN POINT. In

either case, the FDC must send an MTO assigning a

known point number to the registration point.

Figure 5-18. EXAMPLE REGISTRATION DIAGRAM

SECTION II. REGISTRATION
28 MsﬁAEG_E‘JOSB’sVER;ERN PT2 2920T60IOR‘E.;VION 30 OT FACTOR
OT LINE CORRECTIONS SPOTTINGS ROUNDS
? € f &
3 INITIAL
ROUND - gp\ @
32 o~
+ 200 +2L @)
%g; - 100 -3R @
34
_+50 +6R @
A ®-25 -8R G)
- 3¢
+200 -25 100 —5SR ®
450 25 "O+25 + 7R @
36
: | L20-10 REC JAS REG- PT EOM
39
% 41
42
A\ 0BSERVER “
REVERSE OF DA FORM 5429-R, JUN 85
LEGEND:
EOM = end of mission reg = register
rec = record regpt = registration point
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EXAMPLES
OBSERVER DIRECTED TO CONDUCT AN IMPACT
REGISTRATION

NOTE: Refinement data for impact portion were
determined by using rounds 4, 5, 6, and 7.

Round Spotting
+6R
-8R
-5R
+7R

Sum of deviations is 6R + 8R + 5R + 7R = 26R.
Average deviation is 26R + 4 rounds = 6.5R = 6R.
OT factor is 3.

MP1is 3 x 6R = 18 meters R = 20 meters R.
Correction is LEFT 20, DROP 10, RECORD AS

REGISTRATION POINT, END OF MISSION, OVER.

NOTE: Deviation spottings are expressed to the
nearest whole number, and deviation refinement
corrections are expressed to the nearest 10 meters.

IMPACT REGISTRATION

Spotting
Target
+7R
-3L

Sum of deviations is 0 + 7R + 3L = 4R.

Average deviation is 4R + 3 rounds = 1.33R #1R.

OT factor is 2.

MPlis 2 x 1R = 2 meters R = 0 (no deviation correction).
Correction is ADD 10, RECORD AS REGISTRATION
POINT.

¢. Mortar Registration. Precision registration procedures
for mortars are identical to the impact registration
{frocedures for artlllery. The exception is that once a
00-meter range bracket has been split and the last fired
round. is within 50 meters of the tar et,_reﬂ_nem(fnt
corrections are sent to the FDC and the mission IS encled,
Range corrections are made to the nearest 25 meters. Also,
only one r?und over and one round short are required. An
Ei(gamglg &)9 the last two transmissions to the FDC appear In

d. Adjusting the Sheaf for Mortars. One additional step
that 1S not done for artillery but may be required for
mortars is adjusting the sheaf. This may be done anytime
during a fire mission but maybe directed by the FDC after

FM6-30

Figure 5-19. MORTAR REGISTRATION

DROP 50, OVER.
REG PT

LEFT 20, ADD 25,

RECORD AS

REGISTRATION

POINT, END OF

MISSION, OVER.

'Y
a reﬂstratlon. If s0, the FDC will send PREPARE TO
ADJUST THE SHEAF, OVER, The urqo?eofa%ust|ng
th_T sheaf is {0 get all mortars firing para I% Th ?rtar
will be posttioned with tubes numbered 1 roug 41or an
81-mm |platoon from r|r%ht to left as seen from Behing the
tubes. For a 107-mm rnortar platoon, the tubes will be
numbered 1 through 6 when employed as a platoon or 1

through 3 when employed by sections. A 60-mm mortar
platoon has two tubes,

(1) To start adjustment of the sheaf, the observer
FRQUESt SECTION RIGHT i(_or L_EFTI) REPEAT, OVER.
The entire section will then ire, In order, starting at the
I’Iﬁht (or Ieftg, with 10-second intervals between rounds.
The mortar that was used to register will not fire. I the
observer requests SECTION RIGHT, REPEAT, OVER for
a 107-mm section, Numbers 1 and 3 will fire (in that
order). (Number 2 conducted the registration.)

. (2) To adjust the sheaf, all rounds must be adé)usted on
line at approximately the same ran e([W|th|n5 meters)
and with 40 meters lateral spread between rounds. In
adjusting the shear, range corrections for rounds impacting
within 50 meters of the sheaf are ignored. The shea IS

g?)eusted [%%rﬁendlcular to the %un-target line. élé aonr%;[Ie Tis

ater than 500 mils each piece 15 adjust 0 the
registration point and the FDC computes data for the
sheaf.) Lateral refinement cqrrections are made to the
nearest 10 meters, but corrections less than 50 meters are
not fired. Once refinement corrections for all mortars have
been determined, the sheaf is adjusted. An adjusted sheaf

for an §1-mm section is shown in[Figure 5-201
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Figure 5-20. ADJUSTED MORTAR SHEAF

\W \AA \M{f P A
N 3 %E 1
y \/ e
) A A rro e
v v REG PT
[ ] -
l | |
METERS 40 METERS 0 METERS 40 METERS

mm%he f of §n 81 gtr eslglegrttron is tf%mgnad uesrtaos
ugs tferet? |mpact as shown in[E Eure § §]

All roti)nds gre within 50 meter of the correct ranqe Onhr
or than 5 meters out In1atera

% Ust em ﬁ%t Stm nt %Rel‘ ent |r5t
y ows UT\tBEh 8Ht%o BeAT O
G hatl

|s fired, a dth round impacts 1 rEoeJeLé
teJeWe ou sto etonasdln(q] Eate
obs rverth en Ee
F

35 , SHEAF IS ADJUb
ISSION;

e, Time Registration. If a time registration |s re uwed
after the | gact registration has beep comﬁ)e(!
observer detérmines-and announces refinement data an
commands the ttme regtstratton to he fired: for exam
RIGHT 10, A ECORD AS REGISTRATI
POINT, TIME, REPEAT OVER.

NOTE: Mortars do not conduct time registration.

g? 1) The objective of the time or| ft Precision
registration |s to correct the mean HOB of four rounds

5-16

fired with the same data to 20 meters above the registration
point. If the first roundis a %raze burst, a correction of UP
40'1s given. Once a measurable airburst has been obtained,
f]he 0 mar}d |s3RC?] htDS REPEAT. When four rounds

ave been fired with the same data, the registration Is
ended with the appropriate correction to achieve a
20-meter HOB.

hen four airhursts are spotted, the HO
on(egte 020 meters. The mean HP)% IS determmeg
adding the four spottings (in mils), dividing by 4, expressi %
%hesumt the nearest mil, and then multi dp%n(t]gb ythe O
actor..(This is the same technique use etermmm
deviation corrections.) The sum'is then expressed fo the
nearest 5 meters, and the appropriate correction Is
determmed to achteve the desired 20-meter HOB. For
exampr ECORD AS TIME REGISTRATION
POIN ENDOFMISSION OVER.

$3) When three airbursts and one ?raze burst are
spotted, the HOB s correct; and no correction Is required.

@ With two ajrbursts and two graze bursts, the HOB
correction sent 1s UP 10,
i

1
@ With one airburst and three graze bursts, the HOB
correction sent 1s UP 20.

SG) Check rounds may be fired to verw the validity of
the time regtstratton however, thex are riot necessary. It
the first atrburtst IS ex Otefmel nhetgr(h t] OIe tl)fbtser\t/er[) rh]a rsnghg
a down correction and fire und i
measjura le HOB, ahe can then hure the agdtttonal three
rounds
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Figure 5-21. SECTION RIGHT, REPEAT

50
DESIRED BURST LOCATIONS [ METERS

O R = L R

REG PT METERS

I I | J verens

100 METERS 50 METERS 0 METERS 50 METERS

Figure 5-22. NUMBER 3 IS ADJUSTED

DESIRED BURST LOCATION

50 METERS 0 METERS 50 METERS
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EXAMPLE
QUICK AND TIME REGISTRATION (FIGURE 5-23)

Refinement data for the impact portion were determined by ~ AIR5+ AIR 6+ AIR 3+ AIR5=AIR 19.

using rounds 5,6, 7, and 8.
Sum of deviation spottings is 6R + 0 + 4R + 2R = 12R.
Avera?e deviation Is 12R + 4 = 3R.
OT factor is 3.
MPIis 3 x 3R = 9 meters R=10 meters R,
The registration point is nearer the pair of rounds at the
opposite end of the bracket from the last round fired.
orrection is LEFT 10, DROP 20, RECORD
AS REGISTRATION POINT, TIME REPEAT, OVER.

Refinement data for the time portion were determined by using
rounds 9, 10, 11, and 12,
Sum of HOB spottings is as follows:

Avera?e HOB is AIR 19 + 4 = AIR 475=AIR 5.

OT factor is 3.

Mean HOB is 3 x AIR 5 = AIR 15 meters.
Correctionis UP 5, RECORD AS TIME REGISTRATION

POINT, END OF MISSION, OVER.

Summary of airbursts and fuze corrections for four rounds is

as follows:

Allgraze=UP40.
Three graze and one air = UP 20.
Two graze and two air = UP 10.

One graze and three air = no correction.
No graze and all air = must measure to ensure 20-meter HOB.

Figure 5-23. QUICK AND TIME REGISTRATION

SECTION Il. REGISTRATION
28 MES“%&BS,ER;NR KN pT j’a-g.Ti Z:ETEEEOC“ON 30 OT FACTOR
OT LINE CORRECTIONS SPOTTINGS ROUNDS
a i ¢
oI T e +10L 0}
53 = -
,{3} _ R30-400 ~8R @ |
W +200 +5R 3)
ﬂ%g? 100 | -sR ®
¥ -j00 3=

) +50 +6R ®

-2 LIAN 6 ~ PR o~

+25 T T L@ =25 -LN ©

-400 ¢ +50 3" -4R @
: © _+25 +2R ®

Snf “L10-20, REC |AS REG PT,

“T1, RPT AS @
3% “® RPT A6

i - A3 @

43 ,A 5 @

2 OBSERVER ‘(‘JPS, REC AS T[T REG-PT, EOM
REVERSE OF DA FORM 5429-R, JUN 8BS
LEGEND A = air rpt = repeat i = tme
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using rounds 4, 5, and 6.

OT factor 1s 3.

MPlis 3 x 1L = 3 meters L= 0 meters
The registration point is nearer the last round fired.

Sum of deviation spottings is 1R + 3L + 2L = 4L,
Avera?e deviation is 4L+ 3 = 1.33L = IL.

Correction is RECORD AS REGISTRATION POINT, TIME

REPEAT, OVER.

Refinement data for the time portion were determined by
usm? rounds 7, 8, 9, and 10
Ime portion spottings were 3 AIR and 1 GRAZE (G).
Correction is RECORD AS TIME REGISTRATION POINT,

The

EXAMPLE
QUICK AND TIME REGISTRATION-RANGE CORRECT (RC) SPOTTING (FIGURE 5-24)
Refinement data for the impact portion were determined by

END OF MISSION, OVER.

Figure 5-24. QUICK AND TIME REGISTRATION-RANGE CORRECT SPOTTING

SECTION II. REGISTRATION
© " REG ON KN PTI, @+Tl “2880 -

OT LINE CORREEFT'ONS SPOT;INGS ROL;NDS

S - oL ®

"R30+200 +2R @

{% ¥ -100 —4L ®

" +50 +(R @

| % "® -25 -3L 6

=25 i RC2L B

100 +80 |RECASREGPT| @ TI.RPT

} A7 @

+200 @ RPT A4

%‘x‘ - G @

i A3

’}:ﬁf “REC ASTI REG|PT, EOM
2\ OBSERVER *

REVERSE OF DA FORM 5428-R, JUNB5S
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EXAMPLE
QUICK AND TIME REGISTRATION DURING ADJUSTMENT (FIGURE 5-25)

Eserégernge%d%t% f(%r ghe |8mpact portion were determined by %EO Ser%%ﬁ F!Dﬁﬂ %I%AEAP%P'EA]TO E;ERCORD AS

mof deviation Spottings is 4R + 1L+ 5R + IR =
Y era e dvelzggtpos 1S 9leS i =25R 2R, E&EW ! ge &datT for &he time portion were determined by using

P|s4x2 8 meters R = 10 meters ottmswere I
M]e re Istration point Is mdwtantbetweenthetwo airs of orrec lon IS U?PW ﬁnEdCO%i TIMEREGISTRATION
Jstalon pomtseg PAITSO - oBINT END OF MISSIONT

Figure 5-25. QUICK AND TIME REGISTRATION DURING ADJUSTMENT

SECTION Il. REGISTRATION

T BN pT2.00) YT e
or e —
R +7R 0)
“130- 400 ~4L @
© +200 +3R ®
“ =100 —4R @
S 6% * +50 +LN ®
| %) “@ -25 +IL ®
|——5.3 % ; +5R @
+200 ] 39@ -25 -|R
LIO+IO,REC! AS REG PT,
“TI,RPT A7 @
“ G O)
© AS @
A\ 0BSERVER “UP10.RECAS | TI REG PT, EOM

REVERSE OF DA FORM 5429-R, JUN 85
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f. Second-Lot Registrations. Second-lot registrations
are conducted in much the same manner as are first-lot
(single) registrations. After the first-lot impact registration
has been completed, a time registration Is conducted, if
required. The FDC must announce to the observer
OBSERVE SECOND-LOT REGISTRATION. The
observer must reestablish the appropriate range bracket
and complete the second-lot registration by using the same
procedures as for the first lot. The time portion of the
registration is not fired with the second lot.

EXAMPLE
MESSAGE TO OBSERVER FOR A TWO-LOT
REGISTRATION

FDCtoFO:  H18 THIS IS H44, REGISTER ON
KNOWN POINT 2, QUICK AND TIME,
2LOTS, OVER. (Read back by FO)

AT COMPLETION OF FIRST-LOT REGISTRATION
FOtoFDC:  RECORD AS TIME REGISTRATION
POINT, OVER. (Read back by FDC)

FDCtoFO:  OBSERVE SECOND-LOT
REGISTRATION, OVER.

g. Abbreviated Precision Registration.

(1) At times, the tactical situation or ammunition
constraints may prohibit conduct of a full-scale precision
registration. Although not as accurate, an abbreviated (abbr)
precision registration {Figure 5-26) can provide adequate
corrections for the effects of nonstandard conditions. The
decision to conduct an abbreviated registration rests with the

FDO. For this type of registration, the observer merely
shortens the standard procedures.

(@) Normal adjust fire procedures are followed until
a 100-meter bracket is split.

ﬁg) The correction then sent is ADD (or DROP) 50
METERS.

() The burst which is a result of this correction is
spotted, and minor corrections for both deviation and
range are sent to the FDC in the following format;

o For both impact and time portion registration LEFT
10, DROP 40, RECORD AS REGISTRATION
POINT, TIME, REPEAT, OVER.

o For an impact only registration RIGHT 30, DROP 10,
RECORD AS REGISTRATION POINT, END OF
MISSION, OVER.

(d) Normal adjust fire, time adjustment procedures
are followed in the time portion:

FM 6-30
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e An airburst is obtained and then corrected to a
20-meter HOB.

o Instead of firing additional rounds, refinement is sent to
the FDC in the following format: UP 10, RECORD AS
TIME REGISTRATION POINT, END OF MISSION,
OVER.

(ZLAbbreviated registrations are much more accurate
and therefore more feasible if the observer is equipped
with a G/VLLD.

5-11. DESTRUCTION MISSION

a. In a destruction mission, one weapon is freed to destroy
a point target. It is similar to a registration in that the

observer continues adjustments to establish a 25-meter
bracket. Once it is established, the observer splits the
25-meter bracket by adding or dro pm% 10 meters and
continues to fire additional rounds. After every third
round, an additional refinement is made, and firing is
continued until the target is destroyed or the mission is
ended. (The observer may make corrections after each
round.) F e, the FO makes his refinement as
shown |n|Fi5iirg 557 The OT factor is 2.

b. Because of the amount of time and ammunition
required, destruction missions should be avoided. Only a
target that is critical to support a maneuver operation
should be engaged in this manner and only if the target
cannot be engaged with Copperhead.

Figure 5-26. ABBREVIATED PRECISION REGISTRATION

SECTION Il. REGISTRATION ]
28 MESSAGE TO QB_S-EEVEEON KN PT " Q+T| 29 STZD!EEC“QN 30 nTgFA“TOR
OT LINE CORRECTIONS SPOTTINGS ROUNDS
4 & f. &
N e +3R Q)
" -200 -2R @
" +100 +3R ®
% " -50 -3R @
“L10,+40 REC AS
1 *ner DT vh 00T
E] _200 NRLO T 1y 1)) I\NT}
37 G— @
~50 “UP HO A3 ®
+100 * UP 10, REC| AS TI REG
“ PT, EOM
w =
iy
2\ osseRvER N

REVERSE OF DA FORM 5429-R, JUN 85
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Figure 5-27. DESTRUCTION MISSION

OTFACTOR =2

2Mission ended because target was destroyed.

SPOTTING CORRECTION
-4R ADD 10
+SR REPEAT
-4R REPEAT
RC IL LEFT /0
3 TeT

'Preponderance was 4R+ 5R + 4R = 13R + 3 = 4.3R = 4R x 2 (OT factor) = 8 R = 10R. Corvection is L10.

Section IV
MOVING TARGETS

5-12. ENGAGEMENT

Targets, both planned and opportunity, will often move on
the battlefield or begin to move after being enﬂaged during
adjustment or FFE Realistically, targets will ot remain
stationary for Io_n%Perlods of time. Therefore, ohservers
must beproficient at engaging moving targets. For
engagement of tar%ets of opCPortumty, see paragraph b-13
For €ngagement 0 #]Ian_ne targets,seoaraaraph o-14|
For engadement of moving targéts with Copperhead, see
apter 6] Section V.

5-13. TARGET OF OPPORTUNITY

A target of opportunity is a target that appears durin
combat and against which no attack has been prearran

ed.
These targets are expected to be more frequent in highly

mobile situations. Re(iuestmg fire against a stationary
target s a simple matter, Thé observer determines the
target location and sends the call for fire. Re%uestmg fire
against ? moving target is more c_omPIex. The observer
must call for firg by usm? a grid in tront of and on the
Intended path of the vehicle of vehicles and timed so that
the rounds and the vehicle(s) arrive at the desired location
at the same time.

a. Intercept Point. The ﬁomt or grid at which the
observer wants to engage t e,movm%target is called the
Intercept point. To preaict the intercept point, the observer
takes the actions discussed below.

(1) He determines the moving target direction and
speed of travel. After acquiring the target, the observer
tracks It until he is sure of the direction in which it Is
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moving. As the target moves from point A to point B
(Figure 5-28), the observer can use one of three methods
to determine its speed.

(a) First, he can estimate the speed as follows:
o Slow - 3 meters per second (7 miles per hour [mph]).
o Medium - 5 meters per second (11 mph).
o Fast - 8 meters per second (18 mph).

~(b) Second, he can use the G/VLLD to measure the
distance the target moves during a certain time interval. As
the target moves, the operator lases it and converts the
polar data to grid locations, points A and B. Then he
determines how far the target moved by measuring the
distance between points A and B and rounding to the
nearest 1 meter. He divides the distance traveled by the
time interval between points A and B to determine the
target speed in meters per second.

(c) Third, the observer can use the reticle pattern in
the standard binoculars or the AN/GVS-5 to measure the
distance the target moves during a certain time interval. As
the target moves across the reticle pattern, the observer
measures the number of mils traveled to the nearest 5 mils.
He multiplies that number by the OT factor to convert the
distance traveled by the target to meters. He divides the
distance traveled by the time interval to determine the
target speed, in meters per second, and then rounds to the
nearest 1 meter.

NOTE: The observer can also designate,_ by using the
G/VLLD, binoculars, or AN/GVS-5, a distance on the

round; for example, 100 meters. He then times how Ion(%
e target takes to travel that distance and divides tha
distance by the time interval,

(2) Once the speed and direction are determined, the
observer must predict the intercept Pomt. To do this, he
first gathers and adds the following information:

o Total processing time (observer, FDC, and gun times).
o Time of flight.

He then multiplies that sum by the target speed. The
product is the minimum distance to plot the intercept point
In front of the moving target in the direction it is traveling.
So the target will not pass the intercept point before the
round impacts, the observer must plot the intercept point
distance well ahead of the moving target to allow himself
enough time to get the %nd and prepare his call for fire.
Experience dictates how far ahead of the target to plot the
intercept point. An untrained observer should add to the

5-24

intercept distance half the distance determined to allow
e_nouPh time, More time is better than not enough time. To
simplify plotting, the observer can round up the intercept
distance to the nearest 100 meters.

NOTE. If, through experience, the observer knows how
long it will take the firing unit to be ready to fire the mission,
he should use that time. If not, he should use 200 seconds
as the time from the initiation of the call for fire to round
impact. He converts this time to distance, in meters, and
applies the distance in the direction of movement to
determine an intercept point as explained above.

EXAMPLE

The distance measured between points A and B by
usm%_the G/VLLD is 50 meters.

The Time interval between A and B is 10 seconds.

Speed of the target is 50 meters in 10 seconds, or 5
meters per second. _

Total processing time is 180 seconds (3 mintues).

Time of flight is 20 seconds. _ o

The distance at which to plot the intercept point is 5

'r:neters ezg )second x 200 seconds, or 1,000 meters. (See
igure 5-28).

NOTE: Mintues must be converted to seconds for
this to work.

Figure 5-28. DETERMINING THE INTERCEPT POINT

A9
50 METERS

POINT AT WHICH
SPEED AND

B O DIRECTION ARE
DETERMINED

$ 1,000 METERS
} PREDICTED
c 0= INTERCEPT POINT
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(3)I Given the above example, the intercept point must
be at least 1,000 meters in front of the target along the
intended path of the target. The method of control sfould
be.observer control ﬁt mY commandl. The intercept point
grid 1s then used in the call Tor fire as the target location.

h. Trigger Point, Once the intercept point is determined
and the'mission 1S sent to the fmng nit, the observer must
determine a point at which tg “pull'the t_ngger.” Thls,tn%ger
point tells the unit when to fire, This point is determinedto
ensure the rounds and target arrive at the intercept point
at the same time. IdeaII?]/, the tri ger point will be an easily
Identifiable point. When the target passes over or near the
trigger point, the observer commands the guns to fire,

(_13 In choosing a triﬁger point, the observer must
consider the intended path of the target, tar(t;_et speed, time
of fl|%ht (TOF?, and CFF transmission time. If itis a
Copperhead mission, the size and shape of the footprint
are also considered.

(8) The first step Is to determine the distance from
the planned target location or intercept point to the trigger
point. This is done b addln%; the fransmission time %n
average of 5 seconds) to the time of tlight received in the
MTO and multiplying this sum by the speed of the target.

. o EXAMPLE
Time of f|l%f(11I.IS 20 seconds,
Ba}gt[}ets eedl IS 5 meters per second, .

e L

persecond = 125 meters.

(b) The trigger point is then plotted by measurin
the distance determined alfove from the glanned targe
location or intercept point along the intended path toward
the moving target (Figure 5-29).

(2) If the target passes the trigger po
battery reports READY, the observer shoul
shift {0 a new tar(I;et_Iocatlon by using the same trigger
point and mterceP distances. Agrid for the new location
should be sent to the FDC immediately.

3) If the observer does not intend to request AT MY
COMMAND or BY ROUND, AT MY COMMAND, the
trlﬂ er point becomes the point at which he Initiates his
call for fire. In this case, mission reaction time must be
Included in determining the distance to the trigger point.
Normal mission reaction times are as follows:

o Priority targets — 30 to 60 seconds (plus time of flight).

int before the
d make a_hold

o On-all targets — 90 to 120 seconds (plus time Of flight).
. TarFets of opportunity — 150 to 180 seconds (plus time
of flight).

Figure 5-20. DETERMINING THE TRIGGER POINT

A @

B @

c e

® } TRIGGER POINT

POINT AT WHICH
SPEED AND
DIRECTION ARE
DETERMINED

125 METERS

INTERCEPT POINT

5-14. PLANNED TARGET

A planned tar%gt IS

ree of prearrangement varies, out some

a target ug)on which fires are

rior coordination 09 action s done T facilitate engagement,
lanned targets may be further subdivided into scheduled

Er_earranged. The

on-call and Pnorlty tar%ets. For more detailed information

on planned targets; see

M 6-20-40 and FM 6-20-50.

a. Engaging planned moving targets is basically the same as
explaine aboveforengagln targetsofo_portumt.

However, a moving targ
and not tr%vel over the initially P pt

this case, the observer must sefect a new mtercngt [E)mt and
trigger point and engage.t rget 0

by"Using the procedres

et may changg its direction of travel

[anned intercept point. In
opportunity
in

h. The planned target location will be the intercept point.
As s00n as the observer sees the vehicles to be engagedL he

must verify their direction and speed of travel an

his intercept
procedures inlparagra

confirm
int distances by using the
- EThe planned infercept point

and tn%ggetri If[)]omt may not allow enough time for total

process

enga%et e target as a
procedures in

e plus time of ,fith. Then, the observer must
determine’a new intercept

poinf and a new tri %er point and
arget of opportunltﬁ y using the

5-25
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HELPFUL NOTES FOR THE OBSERVER

1. Often, initial rounds can be located more quickly
with the naked eye than with field %Iasses. The
spotting should be instantaneous and the correction
sent Immediately to the FDC.

2. For observers who wear qlasses, the protective
Plastlc lens caa (?n the hinocu eﬁs can be removed tg
ncrease the field of vision. Masking tape can be use
OPathg metal retaining ring to prevent scratching the
glasses.

3. The diopter adjustment ring can be taped in the
correct ﬁ%mHon 50 that the obsérver does not have {o
%i r%gcsl}larse lopter setting every time he uses his

4, For agjust fire missions, angular deviations
measure w|%h the blnocuasarg easured to the
nearest 5 mils for deviation and 1 mil for HOB.

5, The observer should memorize the width (1in mils)
81; w]sb pengers and_hand. Then, when shifts of 100 milS
binoculars for determining shifts to place fire in the
vfcr}nity 01( the a just|rng poir?t as quicﬁl? as poss?ble.

re re(gwred, he can use his hand instead of

6. The OT factor must be applied to obtain
corrections for HOB as well as for deviation.

7, A good terrain sketch ﬁ_rovides an observer
dwec,tng,n and a means for making a good terrain-map
association.

ﬁ. An observer can use the dirgcti(?n and
flash-to-bang time of an |,mIEact|ng round to determine
Its approximate grid location.

9. The observer must take immekdiate actii)n if
communications equipment IS not working properly.

10, The importance of accurate initial fires (fire for
effect) cannot be overemphasized. The enem){ will
BhangF lJze)osture (dig In or move) It he knows that he Is

eing fired upon.

11. A sketch is @ must in determining usable rounds
on a precision registration.

12. The OP s not the place to learn procedures for
conduct of fire, All procedures should be learned
before going to the OP.

5-26
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CHAPTER 6
SPECIAL MUNITIONS

Section |

IMPROVED CONVENTIONAL MUNITIONS AND
DUAL-PURPOSE IMPROVED CONVENTIONAL MUNITIONS

6-1. CHARACTERISTICS OF
ICM AND DPICM

Im roved conventlona% munitions ?re ba%e eeject ion
B) rojectiles that consist of a mechanical time fuz ar?W
ody assemb Zcontammg anumbeh submunitions. Ther
aretwoay s of [CM Tounds: the antipersonnel (AP
round and the dual-purpose (DP) round.

a. The AP round is most effective a?alnst unwarned,
exposed personnel. When the fuze functions, ablack
%owdere Ip%llng char eforce the rena es out th

e hase 0 teprog]ect ile. Sma vanson egrenae F
upward, arming the grenade and stabili |2|n It In fligh
When the striker aﬁe ontheb a &he grenadeg
contacts the ground, the grenade Is ure upward 4 t
6 feetand then detonates.

b. Th DPr unﬁ IS most er[echve against lightly armored
veh|ces and other materiel. However, It 1salso effective
against personnel. After the grenade is n%eaed a ribbon

streamer arms and stabilizes'It. Upon impact, a shaped

charge that can pierce light armor is detonated. Also,
fragﬂl%nts which are effective against personnel are
expelle

¢, Table 6-1 shows the number of grenades in the various
ICM rounds.

6-2. CALL FOR FIRE AND ADJUSTMENT

The call for fire for ICM is the same as any call for fire,
The observer identifies which type of ICM He wants to be
fired In effect b}srefernng {0 antipersonnel 1ICM as

APICM and to DPICM a3 ICM. Procedures for the
adjustment of ICM are simjlar to those for a normal HE
adjustment. Exceptions are discussed below.

a. Range and Devjation. B?cau eof tpe size of the

effects attern, dewahon fh' ts of less than 50 mete[

and ra ecorrectlons of less tgan 100 meters should

not be made. Normal range and deviation corrections

ar%)useddwhen adjusting DPICM in the self-registering
mode.

Table 6-1. NUMBER OF GRENADES IN EACH ICM ROUND

WEAPON PROJECTILE NUMBER OF GRENADES
ANTIPERSONNEL ICM

105-mm Md4a4 18

155-mm M449 family 60

203-mm (Egure 62 M404 104
DUAL-PURPOSE ICM

155-mm M483A1 88

203-mm M509 180

6-1
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Figure 6-1. 105-MM APICM GRENADE

b. Height of Burst. Because of the reIiabiIitx of the
round, no adjustment for HOB is required before firing for
effect. If a repeat of FFE is required, HOB may then be
adjtusted. Height of burst is adjusted in increments of 50
meters.

(1) If a large number of duds are observed or if the
effects pattern 1s too small, the observer should 8|ve an UP
correction. This correction should not exceed 100 meters.

(2) An HOB that is too high is not critical. Normally,
attempts to adjust the HOB should not be made.

c. Danger Close. When adjusting close-in fires with
ICM, the observer must start the adjustment at least 600
meters from friendly troops, de endln? on the relative
locations of weapons, target, and friendly troops. Special
consideration must be given to the direction and speed of
the wind in the target area. The adjustment should be
made with the entire batter}/. Corrections should be made
from the near edge of the effects pattern.

6-3. SAMPLE ICM MISSIONS

The following are samples of missions firing various
munitions.

EXAMPLE
FIRE FOR EFFECT WITH DPICM

P51 THIS IS P87, FIRE FOR EFFECT, OVER.
GRID NK372461, OVER.
PLATOON ASSEMBLY AREA, ICM, OVER.

EXAMPLE
HE ADJUSTMENT APICM IN EFFECT

P51 THIS IS P87, ADJUST FIRE, OVER.
GRID NK933876, OVER.
E)N/FE-EQNTRY COMPANY HALTED, APICM IN EFFECT

EXAMPLE
DPICM ADJUSTMENT DPICM IN EFFECT

P51 THIS IS P87, ADJUST FIRE, OVER.
GRID NK361290, OVER.
COMPANY ASSEMBLY AREA, ICM, OVER.
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6-4. IMPROVED CONVENTIONAL
MUNITIONS CONSIDERATIONS

a. Anytime ICM or DPICM rounds are fired, between 2
and 3 percent of the submunitions (bomblets) fail to
detonate. About 50 percent of these duds will be armed
and may become a hazard to frleno_I(I}/ personnel and
equipment. This hazard must be considered in planning
and firing missions with ICM or DPICM.

b. The ICM or DPICM should not be fired into forests:
mountainous areas (slope greater than 60 percent); or
rocky, uneven terrain. This type of terrain may increase the
dud rate and reduce the effectiveness of the rounds.

C. Also, the effectiveness of ICM and DPICM rounds may
decrease if the target area is marshy or covered with deep
Snow or water,

Section 1l

FIELD ARTILLERY DELIVERED FASCAM

6-5. CHARACTERISTICS OF FASCAM
The FASCAM consists of antiarmor mines, RAAMS, and
antipersonnel mines, ADAM.
6-6. RAAMS PROJECTILES M718
AND M741

a. The following are characteristics of the M718 and

o Each projectile contains nine antiarmor mines.

o The M718 projectile has a long factory-set self-destruct
(SD) time.

o The MT741 projectile has a short factory-set SD time.

o The mines are magnetically fuzed.

o The antiarmor mines are base-ejected.

o Random mines are equipped with antidisturbance
features.

b. The RAAMS round is fired by a 155-mm howitzer, and
nine antiarmor mines (Figure 6-4) are base-gjected over
the target area. After a short delay to allow for mine
free-fall, impact, and roll, the magnetically fuzed mines
arm themselves. A number of the mines have

antidisturbance features. These cause the mines to
detonate if they are moved or picked up. If the RAAMS
mines are not engaged by a target, they will self-destruct
after the factory-set SD time elapses.

Figure 64. RAAMS MINE
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6-7. ADAM PROJECTILES M692
AND M731

R/I??l]e following are characteristics of the M692 and

e Each projectile contains 36 antipersonnel mines.

o The M692 projectile has a long factory-set SD time.

o The M731 projectile has a short factory-set SD time.
o The antipersonnel mines are base-gjected.

o Each mine deploys antidisturbance trip-wire sensors.

b. The ADAM round is fired by a 155-mm howitzer, and
36 antipersonnel mines (Figure 6-5) are base-gjected over
the target area. When an ADAM mine comes to rest on
the ground, seven trip-wire sensors are deployed out to a
maximum distance of 20 feet from the mine. When a
sensor is disturbed or tripped, a small ball-like munition is
propelled upward 2 to 8 feet. The ball detonates,
projecting_approximately 600 1.5-grain steel fragments in
all directions. If the mine trip-wire sensors are not
disturbed, the mine will self-destruct after a factory-set
time has elapsed.

Figure 6-5. ADAM MINE

6-8. TYPES OF MINEFIELDS

Three types of RAAMS and ADAM minefield are used
to ensure conformance with the commander’s scheme of
maneuver and to provide maximum troop safety.

a. Planned minefield -
o Are started as a result of a target list.
e Support barrier or obstacle plans.
o Normally are less than 600 meters wide.

6-4

e Are emplaced as scheduled or on-call targets.

e Require extensive coordination hetween maneuver,
engineer, and fire support coordinators.

o Require extensive logistical support.

o Use primarily long SD mines.

e Allow safety zones to be computed before firing.
b. Target of opportunity minefields -

o Arestarted asaresult of a call for fire,

Support the maneuver commander with an immediate
minefield.

Avre standard minefield (400- by 400-meter module).

Are emplaced in response to the maneuver
commander’s guidance.

o Consist of a combation of 24 RAAMS and 6 ADAM

projectiles (these numbers may change depending on
the threat and the commander’s guidance).

. IUsgl)only short SD mines (carried as part of the basic
oad).

c. Minefield established in conjunction with attack by
other munitions —

o Are started as a result of a target list or a call for fire.

e Support operations by harassing enemy targets within
constraints set by the supported maneuver commander.

o Are sized according to the method of attack.

o Have RAMMS, ADAM, or a combination fired in the
last volley.

. lleg)onIy short SD mines (carried as part of basic
oad).

NOTE; The safety zone is computed immediately after the
minefield is fired.

6-9. SELECTION OF MINES

The type of projectile used is determined by the observer
or other requester. The type is based on the nature of the
target.
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@RAAMS mme[teld IS used against enemy armored
ve cles. When intelligence sources mdlcatet a the enemy
has a dismounted breachm? capablllty mlnes
should be delivered directl on top of t e

minefield. Always deliver ADAM as the last rounds fired
\r/nvltjtneltr?Ongd In conjunctlon with RAAMS or other

b, The ADAM mines are used W|thoué antitank mines
when the primary tar et is dismounte Qersonnel The

M mines can"also be delivered onto existing antttank
obstacles to hinder dismounted breaching.

¢ If the ty e of unit is self-propelled or is undetermined, a

mix of ADAM and RAAMS should be used to attack a
counterfire target.

6-10. SELECTION OF MINE
DENSITY

6-11. SELECTION OF SELF-DESTRUCT
TIME

a. The selection of the SD time is based on several
considerations;

o Scheme of maneuver (current as well as future
operations)

. Type of minefield (planned or standard target of
opportunity)
o Minefield location.

o Tactical situation (offense or defense).

o Nature of enemy forces.

o Availability of projectile (RAAMS or ADAM).
o Time frame involved.

o Command authority to emplace FASCAM.

b. Normal| bya r

Selection of mine density is based on the purpose of the supporta

mingfield. Table 6- 2 hows the density selections available

for RAAMS and A

allows for lo
be S\t/g?)kplrled

tgro ectil

RAAMS and ADAM mlneflelds [anned to
rier or 0 stace an use lon
|d effectiveness.

es should
placement to ensure responsweness

Table 6-2. MINEFIELD DENSITY FOR RAAMS AND ADAM

PURPOSE OF DENSITY DESIGNATION FOR DENSITY OF MINES
MINEFIELD MINEFIELD PLANNING SHEET PER SQUARE METER

RAAMS

Harassment Low 0.001

Minefield covered by heavy

direct fire Medium 0.002

Minefield covered by

light direct fire High 0.004
ADAM

Used with RAAMS or other

antitank obstacles

or for harassment Low 0.0005

Minefield covered by

heavy direct fire Medium 0.001

Minefield covered by light

direct fire High 0.002

meter square.

NOTE: A density of 0.001 gives an average of one mine in every 1,000 square meters of minefield or one mine in every 32- x 32-
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6-6

6-12. TARGET LOCATION

a. Moving Targets. The aimpoint for a moving target is
placed directly in front of the enemy axis of advance 1,000
meters (m) in front of the enemy target for every 10
kilometers per hour (kmph) of speed as shown in Figure
6-6. This allows enough time for mine delivery and arming
before enemy encounter.

Figure 6-6. AIMPOINT LOCATION FOR

MOVING TARGETS
AMPOINT
+ | ENEMY
| I
| |
! |
| |
I 1.000 M PR x|
I 10 I
i< >l
X

b. Stationary Targets. The aimpoint for a stationary
target is placed directly over the target center as shown in
Figure 6-7. Aimpoints are located to an accuracy of 100
meters (adjust fire) and 10 meters (fire for ef ect?]. If
adJustment is necessary, it will be conducted with shell
M483AL, DPICM, in the SR mode.

Figure 6-7. AIMPOINT LOCATION FOR
STATIONARY TARGETS

&>
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6-13. CALL FOR FIRE AND
ADJUSTMENT

a. Generall g the call for fire is transmitted and
rocessed the same as other requests for
ar et-of-opportunit f|re missions. Unless the observer
ests ammunition for adjustment he will receive

D ICM seIf -registering) in adjustment and the
standar minefield in effect (24 RAAMS and 6

b. Targ%ets of opportum P, are either fire-for-gffect or
adjust demlssmns Fire-for-effect mis |onF wﬂLnot e
reciueste ne center of t emlne teld Is less than 700
meters from, the nearest friendly position. Ad}ust -fire
missions will not be requested If the center of the
minefield is less than 425 meters from the nearest
friendly position.

¢. Adjustment pr FASCAM are identical to
thosejdescnbedEniéaraéraaé b-2

6-14. SAMPLE FASCAM MISSIONS
The following are samples of FASCAM missions.

ISSION
FE%R EFFECT, OVER.
PIATOON IN THE OPEN; ADAM, OVER,

ST FIRE, OVER.
ACKING, RAAMS IN EFFECT,

A

Section Il

ILLUMINATION

This section implements STANAG 2088 and QSTAG 182. I

6-15. CHARACTERISTICS OF
ILLUMINATION

Battlefleld |||um|nat|0n gives friendly forces enough light to
aid them In fgroun operations at night. It facilitates
operations for bath the forward observer and the
maneuver unit. The tllumination shell 1s used to -

o lluminate areas of suspected enemy activity.
o Provide illumination for night adjustment.
o Harass enemy positions.

o Funish direction to friendly troops for attacks or patrol
activities.

o Mark targets ( P/ air and ground bursts) for attack by
close air suppor

« "Wash out” enemy passive night-sight systems when
used at ground level.

6-16. EMPLOYMENT CONSIDERATIONS

The amount of illumination required for a particular
mission depends on the OT distance: the conditions
of visibil |tBy and the size, width, and depth of the area
to be Iit. yselectm? the proper |IIum|nat|ng pattern
and by controIIm? he rate of fire, the obsérver can

[ ?ht an area effectively with a minimum expenditure
of ammunition. Th atterns
are discussed In th he rates
of fire for continuous Illumination and other
information pertinent to the use of |IIum|nat|n(T; shells
are given in [Table 6-3. The optimum HOB for the
oldér M118 projeciile is 750 meters. However,
because of the longer bur n|n]g time and Slower rate of
0

descent, the optimum HOB for the M485 projectile is
600 meters.

6-7
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Table 6-3. EMPLOYMENT FACTORS FOR ILLUMINATING SHELLS

DISTANCE RATE OF
BETWEEN CONTINUOUS RATE OF
INITIAL HEIGHT BURSTS ILLUMINATION DESCENT
HOWITZER OR OF BURST (SPHREAD) BURNING TiME | (ROUNDS PER | (METERS PER
MORTAR PROJECTILE (METERS) (METERS) (SECONDS) MINUTE) SECOND)
105-mm M314A2 750 800 60 2 10
105-mm M314A3 750 800 70t0 75 2 10
155-mm M118 750 800 60 2 10
155-mm M485A2 600 1,000 120 1 5
107-mm M335 700 500 60 2 10
107-mm M335A1 700 500 70 2 10
107-mm M335A2 400 1,000 90 1 5
81-mm M301A1 400 500 60 2 I
81-mm M301A2 400 500 60 B 27 6
81-mm M301A3 600 500 60 2 6
aTheone% l)uminatron| Eattern |? used when effectrve F The four-qun illumination pattern is used to I|gg
luminatio eaccomp ining one roun ata arge area (Figure 6-10). Fourroun sare caus
time. To obtain this pattern, the observer calls for urst srlmH taneously |na iamond at ern. T
ILLUMINATION as the type of adjustment and type of gat em tq ts an area’ wrth ractica adows r
projectile. 0fS. To obtain thrs attern t e server caI

b. The two-gun |”umtnattonpattern IS uBed when a

requires more ilumination than can

e furnish

g (area

one qun illumination. In this pattern, two rounds are caused
to hurst shmulbaneous % n t e target area. 10 obtain this

Eattern t

¢. The two-gun illumination ran?e spread pattern
Q: re 6-8 |s us dwhen th area fo by
ept tha wrd asseenaon the G

€ onserver

0

e Irf has reater
T line. Spread

or ILEUMINATION TWO

llumination causes less shadows than |IIum|nat|on that

IS concentrate In one F

the ob server calls for [ILLUMINATION
ehFDC centers.the.s

Indicate byt e observer. See T

SPREA

between bursts.
gun illuminatjon lateral spread pattern

e S16r

ace. To obtain this pattern
ANGE
e point
nces

The tywo-
|-|qure69 |suedw n the ﬁrea to be it has reater

R/t To obtain this pattern, the obiserver
caIIsforILLU INATO,ON LATERAL SADRE D. Tp
FDC centers the spread over the point indicated by the
observer and orients the spread perpendicular t0 the
GT line. Distances between bursts are the same as
those for range spread (Table 6-3).

6-8

forIL UMINATION Fi] NGE AND LALERAL
SPREAD. The pattern of ebursts is the combination
of a range spread and a lateral spread.

Figure 6-8. ILLUMINATION RANGE SPREAD

GT LINE 1

?

TARGET
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Figure 69. ILLUMINATION LATERAL SPREAD

GT LINE

| ]

N
] \\
]

.~

: @)
[ ]
g/TARGE_T 1

Figure 6-10. ILLUMINATION RANGE AND
LATERAL SPREAD

adj[usting paint is considered adequate because of the size
of the area Iit by the flare. Range and deviation corrections
of less than 200 meters should ot be made.

b. Position of Flare. The correct position of the flare in
refation to the area to be |it depends on the terrain and
wind. Generally, the flare should be to one flank of the area
and at about thie same range. In a strong wind, the point of
purst must be some distance upwind from the area to be lit,
because the flare will drift. If the area is on a forward slope,
the flare should be on the flank and at a slightly shorter
rang_e._ For illuminating a very prominent obg)ect, better
visibility can be obtainéd if thé flare is placed beyond the
object 50 that the object is silhouetted.

C. HeI%ht of Burst. The proper HOB allows the flare to
strike The ground gu,st as | Ttops burnm(T;. The HOB
corrections re,mag In multiples of 5? meters, Variatjons
In time of burning between Individual flares make any freer

adjustment of the”height of burst pointless.
I\LOTE: Wpenlgsing a niﬂht %bs% vati%n device SNODg.

4
rver shquld epsure fhat the flare bums out appre mﬂ
38 m|I53 ngove H|s adjusting point so as not to%%uset Z

i

(1) When burnout occurs dur,in% descent, the HOB
Borrec(tjmn {s \elatﬁmated_{)r_cl)_rp the he_|tght ﬁf the {Itare %hen hIE
urned out. When visibility permifs, the spotting (hei
above the gFound of the b,l)llr out) may. be e,asugred V\%th
binoculars. The HOB spottmﬁ (in m|Is}b|s multiplied by the
QT factor to determing the |ght of burnout (In me ers?.
This height is expressed to thé nearest 50 meters and [
sent asa DOWN correction.

6-17. CALL FOR FIRE AND ADJUSTMENT
OF ILLUMINATION

Inthe call for fire, ILLUMINATION is qiven as the type
projectile and the appropriate range or lateral spread is
qlven as the distribution, Procedures for adjusting
illumination are discussed below.

a Range and Deviation. Range and deviation are
adjuste b}/ use of standard observed fire Brocedures. The
adjustment of the illumination to within 200 meters of the

EXAMPLE
The flare burns out 20 mils above the ground. The. OT
factor |s%; 20 m?ls X % = é@ meterszk% meters. The

correction is DOWN 50.

(2) When the flare continues to burn after it strikes the
Pround facorrecnon is reqwﬁg%i ttt?er?llse the HOB. The

ength of time, In seconds, ¢ are burns on the
%mund is caynted and multiplied by the rate of descent
n

ee[Table 6-3). The product is expressed to the nearest 50
etersamaSent as an UP correction.

EXAMPLE

The flare burned 23 seconds on the ground; 23 x 5 (rate
§ g(grecnon is UP100
Meters).

=155 Thec

?f descent ?or MASW 7ok e

correction expresse:

6-9
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6-10

6-18. CALL FOR FIRE AND ADJUSTMENT
UNDER ILLUMINATION

a. When the observer has located a target suitable for HE
or other fire, he initiates a call for fire in the normal
manner. If no better means of designating the location of
the target is possible, the burst center of the illumination
can be used as a reference point.

b. If the observer decides to adjust the illuminating fire and
the HE fire concurrently, he prefaces corrections pertaining
to illumination with the word ILLUMINATION and those
Fertamm/tho HE with the letters HE; for example,
LLUMINATION, ADD 200; HE, RIGHT 60, ADD 200.

¢. Once the observer has adjusted the iIIuminatinlg shell to
the desired location, he should control the rate of fire and
number of pieces firing. This reduces ammunition expended
to the minimum necessary for the required observation.

~ (1) The observer may allow the FDC to control the
fmngRof both illumination and HE bﬁ_announu_ng
COORDINATED ILLUMINATION in his call for fire.
When the illumination has been adjusted to yield the best
light on the target, the observer announces
ILLUMINATION MARKTo tell the FDC the exact time
the target is best illuminated. The FDC times the interval
between the actual firing of the illuminating round and the
receipt of the observer’s ILLUMINATION MARK. By
comparing this time interval with the time of flight of the
HE, the FDC can control the firing of the HE rounds so
that they arrive at the target during maximum illumination.

(2) As an alternate method, the observer may request
COORDINATED ILLUMINATION and announce the
method of control as BY SHELL, AT MY COMMAND. This
indicates that both HE and illumination will be fired only at
the observer's command As soon as the FDC reports that the
|Ilummat|n? and HE fires are ready, the observer commands
the firing of illumination. Then he gives the command to fire
the HE so that it impacts during the period of maximum
illumination of the target. The observer can request the HE
time of flight to better coordinate the firing of each round.
The observer may want to change the method of control to let
the FDC fire illumination when ready while he controls the
firing of the HE shell. If so, he announces ILLUMINATION,
CANCEL AT MY COMMAND. An experienced observer
may be able to adjust more than one HE round under each
round of illumination.

(3) Because of the amount of ammunition expended, the
least desirable method is for the observer to request
CONTINUOUS ILLUMINATION. In this technique, the
FDC fires illumination continuously (intervals between firing
dHeEend on the type of projectile) while the observer adjusts
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6-19. SAMPLE ILLUMINATION MISSIONS
The example below portrays various illumination missions.

EXAMPLE

The observer hears a number of heavy vehicles at an
azimuth estimated at 5800. He cannot detect any lights, and
the entire area is in complete darkness. Judging from the
sounds and a study of his map, the observer estimates the
source of the noises as grid NB616376. This location is
about 2,000 meters from his observation post. He sends the
following call for fire to a 155-mm battery using M485A2:

P53 THIS IS P67, ADJUST FIRE, OVER.
GRID N8616376 OVER.

OVER

The first illuminating round bursts about 100 mils left of the
suspected area and bumns out 40 mils too high (measured
with blnoculars) (Figure 6-11). Using an OT factor of 2, the

lowina:

area and reduce shadows. The observer requests LATERAL
SPREAD, OVER.

Two rounds burst in a spread over the suspected area.
The observer notices two tanks and a number of
infantrymen moving over to the right at the extreme
edge of the lighted area. He then prepares and sends a
separate call for fire and moves his illumination over to
the adjusting point. His call is as follows:

RIGHT 400, COORDINATED ILLUMINATION, OVER.

GRID NB621382, OVER.
2 TANKS AND PLATOON OF INFANTRY, ICM iN
EFFECT, OVER.

The observer may also have sent his target location by
polar plot (ADJUST FIRE, POLAR, OVER) or by

ha fol
SISTONOWING.

DIRECTION 5800, RIGHT 200, DOWN 100, OVER.
(Deviation = 100 mils x 2 = 200 meters.
HOB = 40 mils x 2 = 80 meters = 100 meters.)

The second round bursts shon near the OT line but is too

requests ADD 400, UP 50, OVER (e X5 = 30 ~50)

The third round bursts at the appropriate height over the
suspected area; but haze, along with the distance of the area
from the observer, causes poor visibility with only one round
of illuminating shell. The observer believes that two rounds

shifting from the center of the illumination (ADJUST
FIRE, SHIFT, ILLUMINATION, OVER).

With the next rounds of illumination, the observer
transmits ILLUMINATION MARK when the illumination
has best lit the target. He then adjusts the HE and fires

NOTE: For any illuminating round that in the observer's
judgment provides maximum or enough illumination for
the mission, the observer may transmit ILLUMINATION
MARK. A separate marking round is a waste of

will be adequate but desires a lateral spread along a section
of road that he is observing in order to extend the visible

ammunition.

Figure 6-11. INITIAL ILLUMINATING ROUND

OBSERVER

6-11
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Section 1V
SMOKE

6-20. CHARACTERISTICS OF SMOKE

When used correctly, smoke %smk) can significantly reduce
the enemy’s effectiveness both in the daytime and at night.
Combined with other suppressive fires, it gives more
opportunities for maneuver forces to deploy and aircraft to
attack frontline targets. This enhances the chances of
mission accomplishment without catastrophic losses. Smoke
reduces the effectiveness of laser beams and inhibits the use
of optically-guided missiles, such as the Sagger. Smoke may
be used to reduce the ability of the enemy to deliver
effective fires, to hamper hostile operations, and to deny the
enemY information on friendly positions and maneuvers.
The efective delivery of smoke by the field artillery at the
critical time and place helps the combined arms team
accomplish its mission. (See[Table 6-4 for smoke
capabilities and effects.) Smoke is used for obscuration,
screening, deception, and signaling.

e Obscuring smoke - Use and effects of a smoke screen
placed directly on or near the enemy with the primary
purpose of suppressing observers and minimizing their
vision (Figure 6-12).

e Screening smoke — A smoke curtain used on the
battlefield between enemy observation E)omts and
friendly units to mask maneuvers (Figure 6-13).

Figure 6-12. OBSCURING SMOKE

6-12

Figure 6-13. SCREENING SMOKE

o Deception smoke — A smoke curtain used to deceive
and confuse the enemy as to the nature of friendly
operations.

o Signing smoke — Smoke used to establish a reference
for friendly forces.

Do not neglect the use of smoke at night. Enemy direct fire
weapons, such as the Sagé)e_r, are equ|p|oed with nlght vision
devices. Darkness can bring on a false sense of security
which can be fatal to the maneuver elements.

NOTE: Whether used in offensive or defensive operations,
smoke can decrease vulnerability and increase

a. Obscuring smoke is used as follows:

e To defeat flash ranging and restrict the enemy’s
counterfire program.

o To obscure artillery OPs and reduce the accuracy of
enemy observed fires,

e To obscure enemy direct fire weapons, including
wire-guided missiles, to reduce their effectiveness up to
90 percent.
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o T0 obscure enemy lasers to reduce their effectiveness.

« To instill apprehension and increase enemy
patrolling.

o To slow enemy vehicles to blackout speeds.

« To increase command and control problems by
Pr%(entmg effective visual signals and Increasing radio
raffic.

« To defeat night observation devices and reduce the
capability of most infrared (IR) devices.

o To increase effectiveness of ohstacles.
b. Screening smoke is used as discussed below.

(1) Deceptive Screens. Smoke draws fire. Deceptive
screens cause the enemy to disperse his fires and expend
Ais ammunition.

(2) Flank Screens. Smoke may be used to screen
exposed flanks.

(3) Areas Forward of the Obg'ective., Smoke helps the
maneuver units consolidate on the objective unhindered by
enemy ground observers.

(4) River-Crossingz Operations. Screening the primary
crossing site denies the enemy information. Deceptive

screens deceive the enemy as to the exact location of the
main crossing.

_(5) Obstacle Breaching. The enemy is denied the
ab|I|,tny to observe the breaching unit and i$ prevented from
placing accurate fires on that unit,

¢. Non-field-artillery smoke ammunition and delivery
means are described below.

(1) Mortars. Mortars can provide good initial Smoke
cqverage with WP ammunition because of their high rates
of fire. Mortar smoke Information is shown in Tablg 6-4.

(2) Tanks, Tanks firing from overwatch Elositions can
suggress,antltank quided missile qunners at 1,500 to 3,000
meters with WP ammunition.

6-21. SMOKE DELIVERY TECHNIQUES

Usmg different amounts of smoke on the ?attleﬂeld against
targets of varlous sizes requires different gunnery
echniques. The u?( of the two dellverg/ techniques
Immediate and quick) does not rPrecludeth use of Smaoke
n other occasions or for different objectives. The objective
of the two prescriped techniques is to obscure the enT_m 'S
vision or screen the maneyuver element, The two delivéry

techpigue inTahle. 8- and are discussed in
(fetail ﬂ] ﬁ(araéragﬁs 6-23)an

d[6-24

Table 64. FIELD ARTILLERY AND MORTAR SMOKE CAPABILITIES AND EFFECTS

AVERAGE OBSCURATION
LENGTH PER ROUND
(METERS)
WIND DIRECTION
TIME TO BUILD
DELIVERY TYPE EFFECTIVE AVERAGE HEAD OR
SYSTEM ROUND NOMENCLATURE FUZE SMCOKE BURNING TIME CRCSS TAIL
11011/2
155-mm WP M110A2 M557 1/2 minute minutes 100 50
M501A1 1to11/2
Smoke M116B1 minutes 4 minutes 350 75
Improved
smoke M825 M577 1/2 minute 7 minutes 100 95
105-mm 1to11/2
WP M60A1 M557 1/2 minute minutes 75 50
MS01A1 1to 112
Smoke M84B1 minutes 3 minutes 250 50
107-mm’ WP M328A1 - 1/2 minute 1 minute 150 40
81-mm WP M375A2 - 1/2 minute 1 minute 100 40

"The 107-mm mortar WP projectile is a better smoker than the 105-mm howitzer WP projectile.

6-13
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Table 6-5. SMOKE DELIVERY TECHNIQUES

DELIVERY TYPE OF NUMBER OF TYPE OF OBSCURATION | COMMAND AND
TECHNIQUE TARGET GUNS AMMUNITION SHEAF TIME CONTROL
Immediate Point or small 1 platoon2 First rounds WP | BGCS 1/2 to 5 minutes | By SOP and/or
smoke' (point area 150 (2 guns) or smoke, maneuver
or suppression) | meters or less second rounds commander's
smoke approval
Quick smoke Smaliarea 150 | 1,2, 0r 3 Smoke or WP BCS 410 15 minutes | Maneuver baftalion
(small area or to 600 meters® platoons2 commander's
suppression) approval
Immediate 150 meters or 2 2 rounds (each) | Parallel 1 to 3 minutes By SOP and
smoke (mortar) | less WP commander's
approval
Quick smoke 150 to 600 2 (60-mm WP Parallel or 410 15 minutes | Battalion
(mortar) meters section) open and/or (depending on
special (as ammunition
4 (81-mm required) availability)
platoon)
3 (107-mm
section)
6 (107-mm
platoon)

"The immediate smoke technique can be used in an immediate suppression mission on a target of opportunity. A mix of WP
and HC normally will follow the initial suppression rounds when immediate smoke is requested (established by unit SOP).

®Responsiveness dictates that both immediate and quick smoke missions be fired by platoon.
% or larger areas, consider multiple aiming points and use of the quick smoke technique.

6-14

6-22. EMPLOYMENT
CONSIDERATIONS

a. Weather. The observer is the normal source of
wind data for the target area. He determines the data
(head wind, tail wind, or crosswind) on the basis of
what he sees and feels. Atmospheric stability, wind

direction, and wind speed are the major 1ﬁ
uencing the effectiveness of smoke. gSee Figur

i

(1) Atmospheric Stability. The weather conditions, the

time of day, and the wind Speed all affect atmospheric
stability. Although they are determined by the FDC, the

observer must be aware of the ef
gradients, which are discussed in

ects of three temperature
Table 6-6.
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Figure 6-14. WEATHER FACTORS WHICH AFFECT SMOKE EMPLOYMENT

WIND SPEED

AIR TEMPERATURE
0

WIND DIRECTION

Table 6-6. GENERAL ATMOSPHERIC CONDITIONS AND THE EFFECTS ON SMOKE

SMOKE CONDITION
(TEMPERATURE GRADIENT)

TIME OF DAY
WEATHER CONDITIONS

EXPECTED SMOKE BEHAVIOR AS IT
DRIFTS DOWNWIND
(WIND DIRECTION => = )

Ideal (inversion)

1. Night—until 1 hour after sunrise.
2. Wind speed less than 5 knots.
3. Sky cover less than 30 percent.

All three conditions must be met.

Stable condition—ideal for smoke
employment

Favorable

This condition occurs most often 1 to 2
hours before and after sunrise and
when the wind speed is 5 knots or
more and/or the sky cover is 30
percent or more.

Neutral condition—favorable for smoke

Marginal (lapse)

1. Day—Dbeginning 2 hours after sunrise.

2. Wind speed less than 5 knots.
3. Sky cover less than 30 percent.

All three conditions must be met.

employment
# «i’;;‘}f"
G(.

Unstable condmon——margmal for
smoke employment

6-15



FM 6-30

(2) Wind Speed. The movement of smoke depends on
the speed and direction of the wind. Wind speeds ranging
from 4 to 14 knots are best for the production of smoke
screens. Optimum speeds vary with the type of smoke
used. (See Figure 6-15.) To determine an approximate
wind speed, the observer can use either the equivalent
wind scale table (Table 6-7) or the grass-drop d(expedlent)
method. With the grass-drop method, extend your arm
downwind and drop grass from your hand. Point your
extended arm at the dropped grass on the ground. Divide
the angle (in deﬁrees) between your arm and your body by
4 to determine the approximate wind velocity in knots.

(3) Wind Direction. Wind direction influences the
desired location of smoke in the target area. To determine
wind direction in the target area, observe drifting of smoke
or dust, bending of grass or trees, and ripples on water.

Figure 6-15.- OPTIMUM WIND SPEED CHART

BEST FOR SMOKE

l WIND SPEED IN KNOTS

ol 1 I 12l
SMOKE NOT EFFECTIVE‘ 2
Table 67. EQUIVALENT WIND SCALE

KNOTS OBSERVATION

1 Smoke, vapor from breath, or dust raised by vehicles or personnel rises vertically. No leaf movement.
1t03 Direction of wind slightly shown ty smoke, vapor from breath, or dust raised by vehicles or personnel. Siight

intermittent movement of leaves.

4106 Wind slightly felt on face. Leaves rustle.
7t0 10 Leaves and small twigs in constant motion.

11to 16 Wind raises dust from ground. Loose paper and small branches move.

17 to 21 Small trees with leaves sway. Coastal wavelets form on inland waters.
221027 Large branches on trees in motion. Whistle heard in telephone or fence wires.
2810 33 Whole trees in motion. Inconvenience felt walking against wind.

NOTE: One knot equals 1.15 miles per hour.

6-16
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~ (4) Maneuver-Target Line. Determine the wind
direction in relation to the maneuver-target line. The wind
direction only in terms of crosswind, tail wind, or head
wind needs to be determined (Figure 6-16). The
maneuver-target line is an imaginary line from the
maneuver unit to the target. Smoke is generally required
when the maneuver unit is at its most vulnerable point
along the route of march. Therefore, in planning smoke,
draw the maneuver-target line from the most vulnerable
point along the route of march to the target.

(5) Temperature. A rise in temperature may increase
the rate of evaporation. This causes the smoke screen to
dissipate more rapidly.

(6) Humidity and Precipitation.High humidity and
precipitation may enhance the effectiveness of smoke.

b. Ammunition. The amount of smoke ammunition in
basic loads is limited. Expenditures of smoke ammunition
vary considerably with each specific mission. All observers
must know the amount of ammunition available and how
much smoke it will provide. Large requirements for smoke
may require redistribution of the basic loads of several
units or an issue of additional smoke ammunition for a
specific operation. Combat experience has shown that
smoke ammunition will not be available to support all
smoke requests.

c. Available Means. Before firing a smoke mission,
the observer, FDO, and FSO must consider the means
available. The company FSO recommends to the
maneuver commander whether mortars or artiller
should be used. The battalion FDO decides whicf
hattery will fire or whether to have a reinforcing unit, if
available, support the mission. The FSO provides
tactical information that could affect the fire support
available. All assets are limited, and for each mission
the decision must be made as to who can best fulfill
the requirements.

d. Terrain. The terrain affects the employment of smoke.
The following rules apply:

o |f smoke is placed on tanks in defilade, they lose
their sense of direction.

e Smoke seeks low spots.
e Firing smoke on dry vegetation may start fires.

e Smoke should not be fired on deep mud, water,
or snow. The smoke canisters normally will not
function properly.

o Smoke should not be fired on steep slopes. The
canisters roll downhill.

Figure 6-16. MANEUVER-TARGET LUNE
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e. Enemy. Know and anticipate the enemy. Some rules
are as follows:

o Fire smoke on enemy artillery OPs and gunners to
greatly reduce their effectiveness.

e Fire smoke and HE on the enemy when he deploys
from column to line formation. The HE will kegp him
butfto_ned up. The smoke will cause maximum
confusion.

e Fire smoke and HE on minefield to cause maximum
confusion. (Avoid concealing enemy breaching
operations.)

e Understand the effects of smoke on friendly positions.
Smoke used without enough thought and planning
reduces the user’s effectiveness more than that of the
enemy.

f. Command and Control. The maneuver
commander for whom the smoke is planned must
approve its use. When he issues his plans and concept
for an operation, he should state the guidelines on the
amount of smoke that can be used and any restriction
on its use. To ensure that smoke is responsive, the
compan){]_FSO, battalion FSO, and/or FSCOORD must
request this smoke planning guidance if it has not been
stated. The maneuver commander responsible for the
operation must coordinate smoke operations with all
units participating in or potentially affected by the
operation. The operations officer $83 or G3) is
responsible for infegrating smoke into the plan of
maneuver. The FSO and FSCOORD must keeF the
maneuver commander advised on the availability of
munitions and delivery systems. Combat arms troops
must be well trained in smoke operations, and
comprehensive SOPs must be available to and known
by all. This shortens reaction time.

6-23. IMMEDIATE SMOKE

a. Description. The objective of immediate smoke is
to obscure the enemy’s vision. Suppression of a small
location can be achiéved by use of immediate smoke
to reduce the enemy’s ability to observe. Immediate
smoke can be planned, as other planned suppressive
fires, or it can be used after immediate suppressive
fire. When immediate smoke is planned, the
immediate smoke target is sent to the FDC as part of
the target list. Weather conditions must be
considered in planning immediate smoke, since a
change in wind direction could make the planned
smoke ineffective. If immediate suppressive fire is
ineffective because of inaccurate target location, the

6-18

observer has the option of ?iving a bold shift and
requesting that the smoke be fired.

EXAMPLE
H18 THIS IS H24, IMMEDIATE SUPPRESSION, GRID
NK439892, OVER.. , .
(Suppression was ineffective, and the observer wishes
smoke msteadE.)
IMMEDIATE SMOKE, DIRECTION 5300, LEFT 300,
DROP 200, OVER.

b. Employment Considerations.

(1) Before firing immediate smoke, the observer must
realize that suppression by smoke will not be as immediate
as _Slg)pressmn by HE, since it takes time for the smoke to
build up. Inaccurately placed smoke may still provide
obscuration, whereas inaccurately placed HE may not give
the desired results. Although immediate smoke will
provide suppression (by obscuration) for a longer period of
time than will HE, it is effective only against a pinpoint
(tjarget or a small area target less than 150 meters in

iameter.

~ (2) The type of ammunition to be fired should be
dictated by SOP. A suggested mix is firing WP (for initial
quick bui dup_? and tiring smoke (for duration). Once the
smoll(<e has built up, all subsequent volleys should be shell
smoke.

(3) Immediate smoke normal!¥ is used on a planned
suppressive target or when shifting after immediate
suppression with HE has been found to be ineffective
because of positioning. Therefore, corrections for
deviation, range, and height of burst must be made. The
minimum corrections are 50 meters for deviation and 100
meters for range. The height of burst of shell smoke
(M116A1) can be adjusted as follows:

o Ground burst; UP 100.
o Canisters bouncing excessively UP 50.
o Canisters too spread out: DOWN 50.

(4) When a mixture of smoke and WP is fired, it
can be expected that the smoke will be effective 30
seconds after the shells impact and that it will last
about 4 to 5 minutes. If the smoke is required for a
longer period, additional volleys of smoke should be
requested.

(5) The adjusting point on which the smake js
placed depends on weather conditions (Figure 6-117).
Under normal circumstances, the point at which 1t Is




directed should be about 100 meters short on the
maneuver-target line and 100 meters upwind of the
enemy location. If the wind is a crosswind (blowin
across the maneuver-target line), the smoke Is place
upwind so that it obscures the enemy’s vision along the
maneuver-target line. If the wind is a head wind
gblowmg away from the target), the smoke is placed
00 meters short on the maneuver-target line.

CAUTION

Care must be used with head winds, since the smoke
may blow onto the maneuver element.

When the wind is a tail wind (blowing toward the target),
the smoke is placed at least 200 meters short of the target
to keep the smoke from landing beyond the target.

FM 6-30

Figure 6-17. PLACEMENT OF IMMEDIATE SMOKE

PLACING SMOKE IN A CROSSWIND

=

ADJUSTING POINTS FOR IMMEDIATE SMOKE
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6-24. QUICK SMOKE

a Descrrﬁtron The objective of quick smoke is to
obscuret e enem svrsron or to Screen maneuver
elements. The (#]rrc smo ke mission equates to the normal
ad ust fire mission: Obscuring the enemy is required,
but eure yofth situation do%snot Ictate immediate
smoe proce ures T e mission Is begun by adjusting with
can ing to smoke when within 200 meters of the
adrustrng gorn and then firing for effect with smoke.

b. Employment Considerations.

(1) The quick smoke mission is used to obscure an area

ug to 600 meters wide. For areas Iarger than 600 meters, the
observer can fire multiple quick smoke missions. Smoke may
be effective up to 1,500 meters downwind.

(2) When (Pre aring a quick smoke mission, the
observerf etermines the nature of the target nd tn
ocatrono the a ustrn%pornt?see Figure 6-18). Then he

determrnesthe srze of the area and the wind |rect|on in
relation to the maneuver-target line (Eigure 6-10).

(3) To select the ad{ustrng point, the observer
determines the wind direction and whether WP or smoke
IS to he ired in effect.

§4 ) The FDC must be. informed of the target Ienﬁth
the ar et attitude, the wrnd drrec}ron and the length of
trmet smo elis re uired. This In ormaHon IS sent fo the
FDC as early as poss bIe (usually in the third transmrssron
of the call for fi re as art of the method of engaPement but
befqre FI RE FOR T). The obs_r{erver also ha(s the
eptrono extendin ﬁ ime of effective smoke by
questing subsequent volleys.

(5) If the smoke must he effective br(egrnnrrtg ata srogcrfrc
time, the observer requests AT MY COMM

trme off \oht To determine when to order the smoke frred
the observer adds the time of flight to the average buildup
time of 30 seconds for WP and 60°Seconds for smoke

6) If the smoke is ineffective, the observer must

decsd)e whether Iﬁ shift the smoke %r to fire HE. If the

decision 1 to shift, there may ea reak in the screen
while new data are being compuited:

Figure 6-18. PLACEMENT OF QUICK SMOKE
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¢. Adjustment.

(1) Shell Smoke. High explosive will be used in
adjustment until a 200-meter bracket is split. The observer will
then request shell smoke. One smoke round is ﬁmd'har[lﬂb\ a\m

ons are made (in accordance wit
subparagraph b(3) above). Then FFE is requested.
(52) Shell White Phosphorus. This adjustment is
conducted like an adjust tire (AF) mission with WP in effect.

(3) Improved Smoke (M825). This is the predominant
155-mm smoke round. It does not need HOB adjustment.
As a result, a 200-meter bracket is not split and FFE is
started after a 200-meter bracket is achieved.

6-25. SAMPLE SMOKE MISSIONS

The examples below portray various types of smoke
missions.

EXAMPLE
IMMEDIATE SMOKE AS A CONTINUATION OF AN
IMMEDIATE SUPPRESSION MISSION

IMMEDIATE SMOKE, DIRECTION 5600, RIGHT 200,
ADD 400, REPEAT, OVER.

NOTE: Direction is given if it was not sent
previously in an immediate suppression mission.

EXAMPLE
IMMEDIATE SMOKE AS THE INITIAL CALL FOR FIRE
H18, THIS IS H24, IMMEDIATE SMOKE, GRID
NK628543, OVER.

EXAMPLE

XUICK SMOKE

H18 THIS IS H24, ADJUST FIRE, SHIFT KNOWN
POINT 1, OVER,

DIRECTION 2400, RIGHT 100, ADD 200, OVER,
SUSPECTED PLATOON LOCATION, 200 METERS,
1600, TAIL, DURATION 5 MINUTES, SMOKE IN

EFFECT, OVER.

or

H18 THIS IS H24, ADJUST FIRE, OVER.

GRID NK43289%, OVER.

SCREEN TREE LINE, 200 METERS, 1800,
CROSSWIND, DURATION 8 MINUTES, SMOKE IN
EFFECT, OVER.

FM 6-30

EXAMPLE
QUICK SMOKE, MULTIPLE AIMING POINTS

The observer fires a quick smoke mission, observes
effects, and announces to FDC SECOND AIMING
POINT, RIGHT 500, DROP 200, REPEAT, OVER.

NOTE: Had the observer simply wanted to move
the quick smoke to another point, he would have
made a normal subsequent correction and said
RIGHT 500, DROP 200, REPEAT, OVER.

SECOND AIMING POINT tells the FDC that the observer
wants to fire on a second point at this time and that the
battery should be prepared to replenish smoke on either
point. By observing how long the smoke remains
effective near either aiming point, the observer can
determine a time interval at which to replenish his smoke
should he want to do so.

Interval = effective screen time - build-up time.

He can pass this information to the FDC by sending
CONTINUE SMOKE AT 3-MINUTE INTERVALS FOR
15 MINUTES, OVER.

6-26. MORTAR PROCEDURES

(ﬁuick_smoke_Procedures for mortars are the same as for
the artillery with the exceptions discussed below.

a. If the smoke rounds do not impact on or near the
selected point, the observer makes corrections as necessary.
De\ﬂatlon corrections for individual guns may be sent back
to the FDC.

b. When using 81-mm smoke, the observer may select a
second aiming point halfwgy between the target and the first
aiming point. The second aiming point may be used to
supplement fmng on the first aiming point or to shift fires
quickly after smoke is fired for effect and is ineffective.

I NOTE: WP is the only smoke round for mortars. |

¢. Corrections for rate of fire or deviation can be made for
|rf|fd|V|duaI mortars or for the entire section after fire for
effect.
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Section V
COPPERHEAD

6-27. CHARACTERISTICS OF
COPPERHEAD

Copperhead is a 155-mm cannon-launched guided
projectile with a shaped charge warhead and a laser
seeker. When fired at moving or stationary hard point
targets, Copperhead homes in on laser energy reflected
from the target during the final portion of its trajectory.
Laser energK Is provided by a remote laser designator, such
?RA tﬂ(le_ I%/V LD or the modular universal laser equipment

6-28. EMPLOYMENT

The optimum use of Copperhead is against multiple targets
in large target arrays outside the range of maneuver direct
fire weapon systems (approximately 3,000 meters). Single
targets or very few, widely separated targets_ may be
engaged by Copperhead if they are judged to be high-value
targets; for example, the enemy commander’s vehicle.
Targets appearing within the range of maneuver direct fire
weapon systems should be engaged by Copperhead only
when the direct fire systems are unable to engage them or
when the maneuver company commander directs.

a. Engagement Ranges.Fire planning for Copperhead
should consider the engagement ranges of the G/VLLD.
Moving targets can be engﬁlged at 3 kilometers (km) and,
depending on the skill of the observer, out to 4 kilometers
(day sight only). Statmnagl targets can be engaged out to 5
kilometers. Targets should be planned so that engagement
IS within these maximum ranges.

b. Target Types. Copperhead tar%ets can be engaged as
either planned targets or targiets of opportunity. Planned
tarﬂet_s are preferred. Normally, the target-of-opportunity
technique is used only during mobile operations and hefore
lanned targets are developed. Planned targets fall into
wo categories: priority and on-call.

(1) Priority Targets. For priority targets, data are
precomputed and set on the guns, and the Copperhead
round is laid in its loading tray.

(2) On-Call Targets. On-call targets are processed the
same as priority targets, except the guns are not laid on
firing data until after receipt of the mission.
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6-29. ENGAGEMENT

a. Minimum Visibility Requirements. Laser
designation requires an uninterrupted line of sight
between the designator and the target. Anything that
obstructs or weakens the laser signal will cause a
significant decrease in the performance of the
Coppe_rhead round. On the battlefield, the terrain
vegetation, fog, smoke, dust, cloud height, and general
battlefield turbulence all obstruct visibility of the
target. The minimum visibility for effective
Copperhead use is 5,000 meters. Soon after occupying
a position, the observer should sight through the
G/VLLD, range the farthest visible terrain feature, and
determine its distance. If the distance measured by the
G/VLLD is 5,000 meters or greater, the minimum
visibility requirement for Copperhead is met, Minimum
visibility should be rechecked periodically.

b. Laser Engagement Probabilities. On the downward
leg of the Copperhead flight, the round acquires the laser
energy reflected from the target and begins maneuvering
toward it. However, the ground surface area in which the
round can successfull¥ engage is limited. The optimum
limit of engagement of the Copperhead round is called a
footprint. Footprints are roughly oval in shape and form
around the target location sent in by the observer,
Although a round can maneuver to the outside limits of the
footprint, the greatest chance of hitting the target is when it
is at or near the target location sent to the FDC. The
greater the ta_rtl;et_ location error, the lower the probability
the round will hit the target. The outer boundary of the
footprint represents a 50-percent probability of hit; the
location sent to the FDC has a hit probability substantially
higher than 50 percent. The size and shape of the footprint
are affected by the tar?e_t cloud height, the GT range,
visibility, and the angle of fire (high or low).

¢. Footprint Template. Trajectory templates (to 1:50,000
scale) have been developed to accurately ﬁortray the
engagement area of each adjusting point. The template

acket consists of two cover cards and 12 templates,
abeled A through L.

(1) The cover cards give instructions for using the
templates and a cloud height table. Each template depicts
the shape of the footprint.
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628 The template cards are clear plastic ?haphrc devices, target location. Align the centerline with the OT line.
150,000 scale). Each card hastheshaﬁ)eof efoot rint to Using the OT line asan index. setofftheAnPIeTb using
scale based on'the GT ranr]re and the cloud h Bvrtray the nﬂ]eTscalg at the bottom (?f the temEate card. The
%utrntot e card. In a drton ea%h cara IS mare |thte center e should now be aligned with the |ne For the
ootprint etter code (A throu e, a target pi)erhead seeker to get the best view of the laser spot,

). Angle T should not exceed 800 mrls left or rrght If the

ccafon i, & 2 Angl scale observer does not have the hattery location to determine
d SeIeCtmg the FOOtprlnt The Observer or FSO SelectS ng|e TS he sh0u|d contact the bZttery FDC an request

the templaté according to the visibility of the tar et area
thewea%ons stem, t%ecoud heig htyer ling, and the GT one'fte fllowing:

DR - T
o The Angle T and guns left or right of his G/VLLD
e. Orienting the TemPIate Card. To,orient the template Iocatroﬂ ?or a terrg etinthe ce%ter his area of
card, center'the pinhole In the footprint over the planned responsibility.
Table 6-8. CLOUD HEIGHT
WEAPONS CLOUD HEIGHT GT RANGE TEMPLATE
VISIBILITY 1.0 (MORE THAN 7,500 METERS)—DMD CODE 3
All 150 meters or less All ranges A
M198, M109A2/A3 More than 150 meters Less than 8.8 km B
8.8t0 11 km C
More than 11 km D
M109A1 More than 150 meters Less than 8.8 km B
8.8to 11 km J
More than 11 km D
VISIBILITY 0.5 (4,000 TO 7,499 METERS)—DMD CODE 2
M198, M109A2/3 All cloud heights Less than 8.8 km E
8.8to 11 km F
More than 11 km G
M109A1 More than 150 meters Less than 8.8 km E
88t0 11 km K
More than 11 km G
VISIBILITY 0.3 (2,000 TO 3,999 METERS)—DMD CODE 1
All Ali cloud heights Less than 7.7 km H
More than 7.7 km |
HIGH-ANGLE BALLISTIC
All All cloud heights All ranges L
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Figure 6-19. COPPERHEAD FOOTPRINT TEMPLATE CARD

FOOTPRINT LETTER CODE FOOTPRINT LETTER CODE
FOOTPRINT
\ CENTERLINE
TARGET LOCATION PINHO%
8 7 8543211123458 78
— ANGLE T SCALE

The Angle T and gun orientation to be considered when
actually eng‘a ing a given target and the actual footprint to
be used will be reported to the observer by the FDC. As
already mentioned, the observer may reorient and redraw
the footprint or he may visually interpolate the change.

f. Drawing the Footprint. After the template card has
been properly oriented, the footprint can be drawn by
inserting a J:)encn or other marking device in the openings
on the card. The drawing is completed by removing the
card and connecting the broken lines.

% Visualizing the Footprint. The observer uses his
/VLLD to help him visualize the footprints on the
ground. Once he has drawn the footprints on his map, he
selects several points around the edges of the footprints
and determines the direction and distance to each of them.
He then locates these points on the ground by using the
G/VLLD. By VISU&”%/ connecting the ﬁomts, he can
determine the shape of the footprints on the ground. The
ahility of the observer to visualize Copperhead footprints
on existing terrain is essential to effective Copperhead
target planning. Use of the Copperhead footprint template
and the ability to construct a VISIbI|It?/ diagram for the areas
o{ likely enemy activity greatly help the observer in fire
planning.
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6-30. TARGETS OF OPPORTUNITY

a. As explained inlChapter §, Section IV, targets of
opportunity are expected to be more prevalent in highly
mobile situations. To request Copperhead against a movmg
target, the observer must determine an intercept point an
a trigger point. The determination of intercept and trigger
points is detailed in[Chapter 5

b. Ideally, the battery will be prepared to fire before the
target reaches the trigger point. However, if the tar%et
Basses_. the trigger point before the battery reports READY

ut will still be within the footprint when the round arrives,
the observer should fire the round immediately. If the
target passes throu_cih the footprint before the battery
reports READY or will pass through by the time the round
arrives, the observer should make a bold shift to a new
target location with the same trigger Eomt and mterceﬁt
distances. A grid for the new location should be sent to the
FDC immediately.

¢. Visualization of the Copperhead footprint is as
important to the successful engagement of targets of
opportunity as it is for planned targets. However, good
footprint visualization for targets of opportunity is more
difficult. Since there will probably not be enough time to
draw a footprint on the map, neither the battalion nor the



battery FDC will tell the observer which footprint template
card to use. Instead, the observer estimates the dimensions
of the footprint on the basis of the size of the planned
target footprints in the general vicinity of the target of
opportunity. If planned target footprints have not heen
established, the observer estimates footprint dimensions.
He selects an average footprint from the footprint template
on the basis of the GT range or time of flight and visualizes
it on the ground.

6-31. PLANNED TARGETS

a. Basically, fplanned moving targets are engaged the same
as targets of opportunity. However, a moving target may
change its direction of travel and not travel over the
initial c}/ planned intercept point. In this case, the observer
should select his trigger point so that the target will be as
near as possible to the planned target loca
Copperhead round arrives (Figures 6-20 and

lon when the
6-21).

b. The planned target location will be the intercept point,
As so0n as the observer sees the vehicles to be engaged, he
must verify their direction and speed of travel and confirm
his intercept r Fomt distances by using the
procedures in (C . If the planned intercept point
and trigger point do not allow enough time for total
processing time plus time of flight, the observer must

FM 6-30

determine a new intercept point and a new trigger point
and engage the target as a target of opportunity.

6-32. COPPERHEAD CALL FOR FIRE

When a Copperhead target is acquired, the request for fire
is sent over an established fire net to a battery FDC. Often,
the same battery that fires other close support FA missions
for an observer will also fire Copperhead against targets of
opportunity and planned targets. However, the direct
support (DS) hattalion commander may designate specfic
units to fire all Copperhead missions.

a. Planned Targets. Once the target (or target array) is
identified by the observer, he estimates its speed and
direction to determine which planned target location
should be used for engagement. A call for fire can then be
sent. The following are elements in the call for fire (voice
or digital) for planned targets:

e Observer identification: THIS IS ATL.

o Warning order: FIRE TARGET AY4781, OVER.
e Target description: 4 TANKS.

e Method of engagement; 4 ROUNDS.

o Method of control: AT MY COMMAND, OVER.

Figure 6-20. TRIGGER POINT FOR PLANNED TARGET

A 4

=

|

_—

AREA IN WHICH TARGET
IS FIRST ACQUIRED

TRIGGER POINT OFFSET
DISTANCE = TiME OF FLIGHT X
TARGET SPEED

-.»{.
..i.

|
l

/ TRIGGER POINT

/

G P| ANNED TARGET LOCATION
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Figure 6-21. TRIGGER POINTS FOR TARGET NOT IN CENTER OF FOOTPRINT

PLANNED TARGET
LOCATION

i AREA IN WHICH TARGET IS ACQUIRED [
P L \
TRIGGER POINT
¢ ok TRIGGER POINT
ROUND IMPACTS |
I
ROUND ? ]
IMPACTS
\ I+
PLANNED TARGET
LOCATION

AREA iN WHICH
TARGET IS ACQUIRED

(1) Unless otherwise specified on the Copperhead
target list, the battery FDC will plan to fire two
Copperhead rounds on each planned target. The BCS
version 9 will compute and send data for one gun to fire a
Copperhead round and will tell a second gun DO NOT
LOAD. Two rounds are not automatically fired unless
requested. If more than two rounds are required at the
time of engagement, they must be requested in the call for
fire. Table 6-9 gives criteria for determining the number of
Copperhead rounds per target to be fired.

g) When the observer requests AT MY COMMAND,
the battery fires the Copperhead rounds at intervals of 30
seconds after the observer gives the command to fire.
When BY ROUND AT MY COMMAND s requested, the
observer controls the firing of each Copperhead round.

Table 69. ROUNDS PER TARGET

TARGETS NUMBER OF ROUNDS
1 2
2 2
3 3
4 4
5 5
6 6
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(3) For immediate responsiveness in en? _
targets, the observer can streamline his call for fire. He can
omit the target description, method of en asgement, and
method of control. For example, THIS IS A71, FIRE
TARGET AY4781, OVER.The first round will impact at time
of flight plus radio transmission time. Subsequent rounds will
arrive at intervals of at least 20 seconds thereafter.

aging priority

NOTE: The streamlined planned target call for fire should

be usegl only when more rounds than planned are
required.

b. Targets of Opportunity. When planned target
locations are not available, the observer engages the target
as a target of opportunity. Calls for fire for Copperhead
targets of opportunity follow the same format as the

o QObserver identification: Y5A57 THIS IS Y5ATL.
e Warning order: FIRE FOR EFFECT, POLAR, OVER.

o Location of target: DIRECTION 1800, RANGE 3450,
VERTICAL ANGLE +5, OVER.

o Target description: 2 TANKS.

¢ Method of engagement (see[Table 6-8):
COPPERHEAD, 2 ROUNDS.

e Method of control: BY ROUND, AT MY
COMMAND, OVER.
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NOTE: Normalhﬁ,/lthe observe ruses AT MY C MMAND or
BY ROUND ATMY COMMAND for targets of opportunity.

¢. Message to Observer. After the call for fire is
recerved by the FDC and the mission processing I started

TO'IS sent as soon as Possrb e. This aﬁflres o all
Co pperhead targets exc hd) 8 |0r|tK targets. The MTQs are
sent before firing. The MTO for the Copperhead mission
includes the following elements:

o Unittiring: Q.
o Laser PRF code; CODE 241.

o Time of flight: TIME OF FLIGHT 25.

d, Laser PRF Code. The G/VLLD can emit laser Pukes
of different frequencies. The Cotpperhead projectile can
sense these frequencies. These frequencies are set as a
three-digit PRF code on the G/VLLD and on the
Copperhead projectile. For a Copperhead mission to be
successfu the observer must ensure that the PRF code on
Bper ead round matches the PRF code on the
GN LD. The EDC r“asalrst ofﬁllobser e"] PRF codes
matched with their calf signs, On the basis of the observer’s
Identification in the call for fire, the FDC selects the proPer
P Fcode and sends |ttothe uns, where it is placed'on the
o%)er ead round. The FDC verifies this code In the
if the FDC sends the observer a different code In the
MTO than the one set on the G/VLLD, the observer
immediately chan%es the code on the G/VLLD so that it
matches the’code sent by the FDC. NormaIIy however, an
observer does not charige his PRF code unless directed.
Battalion FSOs must enstire that their G/VLLD operators
have the correct codes. One PRF code Is mdrcated as
rimary for eac@o erator. to use for all his Cop {t a
issions. This code Setting is changed only when a solutely
necessary.

e. Copperhead Engagement Commands.

wShot Ass on as the first Cop erhead rﬂ dis nﬁd
inamission the server receives SHOT from the FDC. It he
specified OMMAND or omitted the method og

controI n the caII for fire (battery fires when rea y), h

receives SHOT only once. The subséquent rounds are fired at

mtervaI? of at least 20 seconds without notification. (The exact

Interval Is set by unit SOP.) It the observer specfied BY

ROUND AT MY COMMAND, he receives SHOT for each

round fired. If an observer fails to acknowledge SHOT for a
iven round, it wil| not be retransmitted hecause the
server's timing will be affected.

Desi e t d most rrtrcal engagement
com%andaggaéglgkt hent serverreg es the
command DESIGNATE from t heFDC hebegmsdesrgnatma

/VLLD. This command Is sent 2

the target with the G
feconds before impact, If the time of flight is 20 seconds or
ess, SHOT an DESIGNATE are'sent in the same

transmission. DESIGNATEr ysed when communicating
digi Agstally | operating in the voice mode, the command IS

&It is ma datory that the observerd signate tH
tar et during the ast13 econds of time of flight. Once t
ob erver has recetved SHOT, he should bedrn his own
countdown usrn? the time of flight received inthe mess ag
to aobserver. If for some reason he has not received a

DESIGNATE messa% e, he should begin designation when
13 seconds are left inhis countdown.

M |f the battery is frrrno the Cogperhead rounds

automatically. at 20- secor} teryal ecogt

DESIGNATE is sent only for the first round fired. The

observer continues desi natrn%nfor the subsequent rounds
while moving the laser spot to the next target.

§P If SHOT s h Rrven for e(ach round or | he frrinﬂ
interval'is greater than 20 seconds, DESIGNATE Is give
for each rotind.

B)EDes%nate Now. If an observer fails to acknowledae
the TE command, the command DESIGNA
NOW s sent by the FDC until the observer acknowledges or
the time of trdht of the round elapses. If the observer fails to
acknowledgethe DESIGNATE OWco{ngnagd SHQT an
DESIGNATE are sent on the next round fired, regardless o
the method of control.

M Rounds Complete. The FDC reports ROUNDS
COMPLETE after the en agement commands for the last
round are transmigted andl acknowledged. I the observer
wants to terminate tnnr% hefore the Iast round Is fired and the
FDC Is controllrng the |r|n of subseguent rounds, he sends
CHEC L CHECK FIRING, END OF
MISSION. If the observer is controlling the firin of
subsequent rounds, he simply sends END OF MISSIO
ferminate the mission.

(5) Requests for Additional Rounds. If additional rounds
are redurred to engage the target array. the ohserver ma
reques th em ys nding fso an)% ROUNDS, REPEA

T last Cop \APerhead rouind is freed, The crrt fa
|n ' WI| be followed in requesting additional rounds
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CHAPTER 7
SPECIAL OBSERVER MISSIONS

This chapter implements STANAG 2934, Chapter 5 and
QSTAG 246.

7-1. AERIAL FIRE SUPPORT OBSERVER

Because of the helicopter’s speed, range, and ability to
bypass obstacles, the AFSO can observe for indirect fire
ou_tt to a greater distance than an observer with a ground
unit.

a. If possible, the AFSO and the pilot should be given a
detailed preflight briefing by the battalion FSO and the
supported unit S3 or S2. The preflight briefing should
cover the following:

o The tactical situation to include enemy locations and
antiaircraft weapons, friendly locations and capabilities,
front lines, zones of action of support troops, and all
coordinating measures. (Maps and overlay with this
information should be available to the AFSQ.)

o The location of all indirect fire units, known points,
targets, mess to be searched, and ordnance available.

o Flight instructions, time on and off the mission,
obstacles, checkpoints, and equipment needed.

o Communications details such as channels to use, call
signs, check-in time(s), and prearranged signals.

o Any unit SOP items regarding calling for and executi_n?
registrations, immediate suPpressmns, specia
munitions, and suppression 0
(SEAD).

b. The spotting line is the line along which the observer is
Eomg to adjust. The spotting line and its direction must be

nown by the FDC personnel. There are several possible
spotting lines that the AFSO can use:

o Gun-target line.

o Observer-target line.

o Cardinal direction.

o Readily identifiable terrain feature.

(1) Gun-Tarﬁet Line. Knowledge of the firing unit
location allows the AFSO to determine the GT line (Figure
7-1) without requesth ranging rounds. The use of ranging
rounds is undesirable, since they may help the enemy
determine the firing battery position. The FDC assumes that
the GT line is being used unless otherwise specified by the
observer. If the observer does use the GT line, he should
select a terrain feature (for example, a road, stream, or
ridge line) that will help him remember the GT direction,
Because of the low altitudes at which the observer is flying,
using a spotting line other than the GT line often will be
re1qu_|red. If the AFSO uses a spotting line other than the
GT line, he must report it to the FDC.

enemy air defenses

Figure 7-1. REFERENCE LINE AND GT LINE

e
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~ (2) Observer-Target Line. The aircraft heading
indicator can be used to determine the OT direction. Since
the aircraft is normally in a head-on posture when the
observer is looking at the target, the heading indicator will
provide an accurate direction in most cases. When this
technique is used, direction should be sent to the nearest
10° (for example, DIRECTION 70 DEGREES MAGNETIC
or GRID). If the OT direction changes more than 10°
during a mission, the new direction should be sent to the
FDC (assuming that the next corrections are sent in relation
to the new OT line). This is the preferred method, as it
minimizes observer reorientation and exposure time while
maximizing aircraft maneuverability.

~(3) Cardinal Direction. The observer may use cardinal
direction (Figure 7-2) for sende his orientation. This is the
least accurate method and therefore the least preferred.

(4) Readily Identifiable Terrain Feature. The observer
may select a terrain feature which provides a reference line
g‘or example; a railroad, a canal, or any series of objects).

efore flight, if possible, the observer selects the line and
sends the data to the FDC.

c. Obtaining accurate target location is difficult, since
targets are normally acquired with the naked eye. Use of
binoculars is limited because of distortion causedlinly the
windscreen and vibration of the aircraft. Hand
measurements or estimations should be used to measure
angular deviation.

d. Target location is indicated by grid or by shift from a
known point. The announced direction of the shift is with
respect to the spotting line. If any s?_ottmg line other than
the GT line is used, it must be identfied.

e. When adjusting fire, the AFSO will usually use either
the stationary hover or the pop-up technique.

(1) In stationary hover, the pilot positions the aircraft
behind trees or other terrain features that conceal the
aircraft and still permit observation of the target.

(2) In pop-up, the pilot "unmasks" the aircraft 2 to 3
seconds before impact of the round. The AFSO observes
the burst, and the pilot then returns the aircraft to the hide
position or moves to another hide position. The observer
sends his corrections as the pilot is "remasking" the aircraft.
Time of flight is automatically sent to the AFSO. This allows
the pilot to position the aircraft properly if "sglash" time is
not sufficient. Set patterns of movement must be avoided to
enhance survivability.

f. Sample calls for fire are discussed below.

(1) An example of a call for fire in which the AFSO
%Jslfs grid coordinates as the means of locating the target
ollows.

EXAMPLE
H18 THIS IS H90, ADJUST FIRE, OVER.
GRID NK421791, OVER.
INFANTRY PLATOON AND 10 TRUCKS IN THE
OPEN, ICM IN EFFECT, OVER.

When adjusting rounds on a grid fire mission, the observer

must identify the spotting line before making subsequent

céoTrrIe_cnons, or the FDC will plot the corrections along the
ine.

Figure 7-2. CARDINAL DIRECTIONS

0° OR 360°
0 OR 6,400 MILS
315° OR 5,600 MILS 45° OR 800 MILS
NW NE
270° OR 4,800 MILS W E 90° OR 1,600 MILS
Sw SE
225° OR 4,000 MILS 135° OR 2,400 MILS
180° OR 3.200 MILS
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_(2?1 An example of an AFSO’s initial call for fire in
which the target location is based on a shift from a
IknO\]{vrlll point and the GT line is used as the spotting
ine follows.

EXAMPLE
H18 THIS IS H90, ADJUST FIRE, SHIFT KNOWN

POINT 1, OVER,

RIGHT 400, ADD 800, OVER.

INFANTRY PLATOON AND 10 TRUCKS IN THE
OPEN, ICM IN EFFECT, OVER.

(3) An example of an AFSO’s call for fire in which
the target location is based on a shift from a known
point and a line of known direction is used as the
spotting line follows.

EXAMPLE
H18 THIS IS H90, ADJUST FIRE, SHIFT KNOWN
POINT 3, OVER

400 METERS NORTHEAST, OVER,
4 TRUCKS STALLED AT FORD, OVER.

FM 6-30

7-2. HIGH-ANGLE FIRE

a. Fire delivered at quadrant elevations greater than the
quadrant elevation for maximum range is called hlgh-an%]le
fire (Figure 7-3). High-angle fire is often required when the
weapons fire out of deep defilade, from within built-up
areas, or over high terrain features near friendly troops.
High-angle fire may also be required when the target is
located on a reverse slope, in junqles, or in deep gullies or
ravines and cannot be reached by low-angle fire.

b. Gener_aII?/, those weapons with a maximum elevation
substantially in excess of 800 mils can fire high angle. All
US field artillery weapons are capable of both low-angle
and high-angle fire. Mortars are caFabIe of only high-angle
fire. Naval guns are not suitable for high-angle fire.
Because of their high muzzle velocity, they are primarily
used for low-angle fire. The observer procedure for the
adjustment of h|gh-ang1le fire is the same as that for the
adjustment of low-angle fire. The observer must realize
that small deviation corrections during adjustment may be
unnecessary and time consuming because of the increased
dispersion during high-angle fire. Since the time of flight is
long in both adjustment and fire for effect, the FDC should
announce SHOT and SPLASH. Fuze time is not used in
high-angle fire. If an airburst is desired, fuze VT gives
excellent results.

Figure 7-3. HIGH-ANGLE FIRE
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7-3. FINAL PROTECTIVE
FIRES

a. A final protective fire is an immediately available
preplanned barrier of direct and indirect fire designed to
provide close protection to friendly positions and
Installations by impeding en_em% movement into defensive
areas. Basically, it is an entire battery or mortar platoon
firing so that the rounds are arranged on line. The size of
thet FPF depends on the number and type of weapon
systems.

NOTE: Though this is the planning formula, a maneuver
commander may increase or decrease the length of an
FPF to suit his néeds. He must understand that an increase
in the FPF length decreases the concentration of fires and
therefore decreases its effectiveness. Naval gunfire ships
are not normally assigned FPFs.

b. The location of the FPF is designated by the maneuver
commander for whom it is belng planned. The FPF is
Planned to support a defense and may be any distance
rom the friendly position. Normally, the FPF is within 200
to 400 meters (dan%er close) and is integrated into the final
protective line of the maneuver unit. The importance of
accurate defensive fires and the danger close situation
require that each weapon firing the FPF be adjusted into
place, if at all possible.

c. When an FPF with a manual FDC is established, the
call for fire is similar to the normal call for fire in an adjust
fire mission (with some exceptions).

~ (1) If an adjustment is to be done, the target location
first sent is not the location of the center of the FPF but is a
grid a safe distance (400 to 600 meters) from friendly
troops. Because this grid is part of a final defensive plan, It
should be sent by secure means or encoded. The attitude of
the FPF is also announced.

(2) Instead of a target description, FINAL
PROTECTIVE FIRESIs announced.

(3) ATTITUDE AND DANGER CLOSE (if applicable)
are announced in the method of engagement.

d. The firing unit will fire a battery 1 volley centered on
the initial grid sent by the observer. Assume that the
rounds impact as shown in Figure 7-4. The observer begins
his adjustment with the flank piece impacting closest to the
FPF line (in this case, Number 1). (Creeping fire must be
used in a danger close situation.) Corrections of 50 meters
or less are not fired.

7-4

Figure 7-4. ADJUSTMENT OF THE FPF BEGINS WITH
ROUND NEAREST THE FPF LINE

558
Ppeon,

special corrections adjust only the one piece.

‘ NOTE: FDCs using muzzle velocity variations (MVVs) and

e. Once the first gun Is adjusted, the observer sends
NUMBER 2, REPEAT and adjusts each weapon in
succession.

- EXAMPLE
The weapons firing are a 105-mm battery, The observer
is shown the FPF line by the maneuver commander and
sends the following call for fire:
H12 THIS IS H18, ADJUST FIRE, OVER.
GRID NK123456, OVER.
FINAL PROTECTIVE FIRE, ATTITUDE 1900, DANGER
CLOSE, DELAY, OVER. _ _
ires a battery 1 round. The sheaf is shown in
. The observer notes that Number 6 is closest
to the FPF line. He begins the adjustment with it;
B\I/FEQFECTION 0810, NUMBER 6, LEFT 100, DROP 50,
The round is fired and the observer believes that the
round is within 50 meters. He sends a correction (the
round is not fired) and calls for Number 5 to fire;
NUMBER 6, DROP 50, NUMBER 6 IS ADJUSTED.
NUMBER 5, REPEAT, OVER. _
The other weapons are adjusted as discussed above.




Figure 7-5. ADJUSTMENT OF FPF BEGINS
WITH NUMBER 6

&

f. If the FDC is using a computer (BCS or BUCYS),
MVVs, and special corrections, only the center weapon
will be adjusted onto the center grid of the FPF and the
adjustment will be ended.

. Fuze delay should be used in adjustment to minimize
the safety hazard to friendly units.

h. In some instances, there will not be time to "shoot
in" the FPF. In this instance, the FPF will be called in.
The grids of the two ends or the center grid and
attitude will be given. If the FDC is using a BCS, then
length, width, and attitude or a laser draw should be
sent.

7-4. MULTIPLE MISSIONS

Contact with the enemy may be so intense that the
forward observer must transmit two or more calls for
fire and adjust all missions simultaneously. He should
consult the maneuver unit commander, it possible, or
use his own best judgment to determine which of
several important targets should be engaged first. The
experienced observer will have little trouble handling
multiple missions if he tracks missions by target
numbers. He may also record the corrections
determined for each target to eliminate any confusion
that may arise in the heat of battle. If other observers
are using the same fire net, each observer should
continue to use his call sign during the mission.

FM 6-30
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OBSERVER
H66 THIS IS H44, ADJUST FIRE, OVER.

GRID NK180513, OVER.

INFANTRY PLATOON IN THE OPEN, ICM IN EFFECT,
OVER.

| AUTHENTICATE CHARLIE, OUT.

TIME, 2 ROUNDS, TARGET AA7731, OUT.
DIRECTION 1830, LEFT 40, ADD 400, OVER.
H66 THIS IS H44, ADJUST FIRE, POLAR, OVER.
DIRECTION 4600, DISTANCE 2100, OVER.

RADAR IN OPEN, OVER.

TIME, 1 ROUND, TARGET AA7732, OUT.
AA7731 DROP 200, OVER.

AA7732 ADD 100, FIRE FOR EFFECT, OVER.

AA

-y
RARI1O

-
]

AA7732 END OF MISSION, RADAR NEUTRALIZED,
OVER.

AA7731 END OF MISSION, INFANTRY PLATOON
N E 10

EUTRAI IZED EQTIMAT CASLIAI TIEQ QVER
L) o By S N A d el d

i N E TS LR LT = i | T dy o ¥ el Lo

EXAMPLE

FDC

H44 THIS IS H66, ADJUST FIRE, OUT.

GRID NK180513, OUT.

INFANTRY PLATOON IN THE OPEN, ICM IN EFFECT,
AUTHENTICATE PAPA BRAVO, OVER.

TIME, 2 ROUNDS, TARGET AA7731, OVER.

H44 THIS IS H66, ADJUST FIRE, POLAR, OUT,

DIRECTION 4600, DISTANCE 2100, OUT.

AA7731 DROP 200, OUT.

AA7732 ADD 100, FIRE FOR EFFECT, OUT.

AA7731 ADD 100, FIRE FOR EFFECT, OUT.

AA7731 END OF MISSION, INFANTRY PLATOON
NEUTRALIZED, ESTIMATE 10 CASUALTIES, OUT.
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7-5. OBSERVING HIGH-BURST OR
MEAN-POINT-OF-IMPACT
REGISTRATIONS

The opportunities for a precision registration are limited, since
it requires visual observation on a clearly defined, accurately
located registration point in the target area. At m%ht, visual
adjustment of fire on a registration Bomt is impossible without
some type of illumination or night observation device. In desert,
jungle, or arctic operations, clearly defined registration points in
the target area are not usually available. Special procedures,
mclu_dmgi observation techniques, have been developed to
provide for registration under these conditions. One such
procedure is the high-burst (HB) %Flgure 7-6) or MPI
re?lstratlon. In an HB registration, two observers (referred to as
01 and 02) simultaneously observe time fire aimed at a point
in the air ahove the target area. The FDC selects the point at
which the fire is to be aimed. It does this by s_elec;mg a point on
the ground in the area where the registration is desired and

rojecting this point into the air with a prescribed height of

urst. The FDC controls the f_|r|n% of the high-burst registration.
A single weapon is used to fire the registration. All rounds are
fired with the same data. Each observer, using an aiming circle,
2 G/VLLD, or a MULE, reports the direction from his #osmon
to the bursts. One observer reports the vertical angle after each
round. An MPI regﬂstratlon IS the same, except the rounds are
fired with fuze quick.

a. Location and Initial Orientation of the Observin
Instruments. In an HB registration, the accurate location o
each OP and the proper orientation of each _observmg
instrument are very important. Each OP location is surveye
and a line of known direction is established on the ground so
that the observer can orient his instrument for direction. If

possible, the observer should establish his OP and orient his
Instrument for direction during daylight. However, the exact
location of the instrument and the line of known direction
should be marked so that they can be identified dunn%
darkness. These precautions allow the ohserver to position an
orient his instrument during darkness if necessary. To establish
the OP, the observer sets his instrument over the position
marker, makes sure that the instrument is level, and then
orients the instrument on the line of known direction. To
orient the instrument on the line of known direction, the
ohserver sets the azimuth of the line of known direction on the
azimuth scales of the instrument by using the upper record_lng1
motion. Then, using the lower mation, he aligns the vertica
crossline in the reticle on the marker or the point that
identifies the known direction. The instrument is then properly
oriented for direction. If using a laser, the observer places the
vertical crossline on the known direction marker and uses the
azimuth zero knob to put the known direction on the display,
Once this is done, the Instrument is oriented for direction.

b. Orientation of the Observing Instruments on the
Orienting Point. The FDC tells each observer the
direction and vertical angle from his position to the
orienting point. The example below is a typical message
from the FDC to the observers.

EXAMPLE
OBSERVE HIGH-BURST REGISTRATION, O1
DIRECTION 1164, VERTICAL ANGLE PLUS 12,
MEASURE THE VERTICAL ANGLE. O2 DIRECTION
0718, VERTICAL ANGLE MINUS 3. REPORT WHEN
READY TO OBSERVE.

Figure 7-6. HIGH-BURST REGISTRATION
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(1) Each observer, using the upper motion, sets the
direction given him on the azimuth scales of his
instrument. The horizontal line of sight of the
instrument now coincides with the horizontal line of
sight from the observer’s position to the orienting
ﬁ_omt. Each observer also sets the vertical angle given

im on the elevation scales of his instrument to orient
the instrument for height of burst. The manner in
which the observer sets the vertical angle on the scales
of his instrument depends on the type of observing
instrument he is using.

(2) The elevation scales on the M2 aiming circle
are graduated so that a 0 reading on the scales
corresponds to a vertical angle of 0. The scales are
graduated and numbered in each direction from 0. The
graduations and numbers in one direction from 0 are
printed in black; those in the other direction are
printed in red. Positive (glus) vertical angles are
Indicated by the black numbers, and negative (minus)
vertical angles are indicated by the red numbers. The
elevation scales on the aiming circle are operated with
the elevation micrometer knob. If the vertical angle
given the observer is a positive (plus) angle, he sets its
value on the elevation scales in the direction
represented by the black numbers. If the vertical angle
given the observer is a negative (minus) angle, he sets
Its value on the elevation scales in the direction
represented by the red numbers, This action places the
center of the crosslines in the reticle of the instrument
in line with the point in the air selected as the
orienting point.

¢. Measuring and Reporting the First Round.
When the observers report READY TO OBSERVE,
the FDC directs the firing of the rounds one at a time.
The FDC reports SHOT and SPLASH after each
round is fired. When the burst of the first round
appears, each observer determines the direction to the
round. He does this by spotting the horizontal
deviation from the vertical crossline in the reticle of
the instrument and then combining this value with the
reading on the azimuth scales. If the deviation is to
the left of the vertical crossline, he subtracts the value
from the reading on the azimuth scales. If it is to the
right of the vertical crossline, he adds the value to the
reading on the instrument,

The vertical angle to the burst is determined as
discussed below.

Sl)_lf the observer directed to measure the vertical
an_? € is using an aiming circle, he spots the number of
mils the burst appears above or below the horizontal
crossline in the reticle of the instrument and combines
this reading with the reading on the elevation scales.

EXAMPLE

The burst appears 10 mils above the horizontal crossline,
and the reading on the elevation scales is+20. The
vertical angle to the burst is +30 (20 + 10 = 30).

(2) The observers report in turn.

EXAMPLE
O1 DIRECTION 0500, VERTICAL ANGLE +30, OVER
02 DIRECTION 0167, OVER.

(3) If the observer does not observe the initial
round within the field of view of his instrument, he
should report this and the approximate direction and
vertical angle to where the round burst to the FDC.

EXAMPLE

02 ROUND UNOBSERVED TOO FAR LEFT,
DIRECTION 0300, VERTICAL ANGLE +25, OVER.

EXAMPLE

A round bursts 20 mils right of the vertical crossline and
the reading on the azimuth scales is 0480. The azimuth
to the burst is 0500 (0480 + 20 = 0500).

7-8

d. Reorienting on the First Round. Once the
observer reports his direction (and vertical angle, if
applicable) ta the first round, he reorients his
instrument (Figure 7-1) on the direction and vertical
angle to where that initial round burst. This allows for
sma(ljler deviation measurements for subsequent
rounds.

e. Measuring and Reporting Subsequent
Rounds. The procedures for measuring and reporting
direction and vertical angle for subsequent rounds are
the same as those for the first round. However, the
observer does not reorient his instrument after
subsequent rounds.
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Figure 7-7. REORIENTATION AFTER THE FIRST ROUND

ity

ANGULAR REORIE
TO FIRST ROUND NTATION

f. Observer Procedures in a High-Burst Registration.
The following example illustrates the observer rprocedures
in the conduct of a high-burst registration. On

01 is discussed.

EXAMPLE
Observer O1 arrives at his position and locates the
survey stake that marks the exact location of his
instrument. The tag on the survey stake indlicates that the
azimuth of the known direction is 1,860 mils and that the
direction is identified on the ground as the left edge of a
red building approximately 1,500 meters to the rl?ht

flank. Observer O1 places his aiming circle over the
marking stake. With the uf)per recording motion, he sets
off an azimuth of 1,860 mils on the azimuth scales. Usin
the lower motion, he aligns the crosslines in the reticle 0
the instrument on the left edge of the red building. He
reports to the FDC that he is'in position. Observer O1
receives the following message from the FDC:
OBSERVE HIGH-BURST REGISTRATION, O1
DIRECTION 0430, VERTICAL ANGLE PLUS 15,
MEASURE THE VERTICAL ANGLE.

With the upper motion, O1 turns the azimuth scales to
0430 and sets off +15 on the elevation scales. O1
ge SOErFtQSV tEhe following to the FDC: O1 READY TO

y observer

The FDC sends commands to the weanon to fire the first
round. When the round s fired, the FDC reports to O1.
SHOT, OVER. SPLASH, OVER.

When the first round bursts, O1 observes the burst 40
mils left of the vertical crossling and 5 mils below the
horizontal crgssling, Since the deviation is to the left of the
vertical crossline, O1 subtracts 40 from the setting on the
azimuth scales (0430) and obtains a direction of 0390,
The burst appeared 5 mils below the horizontal crossline.
Therefore, O1 subtracts 5 from the setting on the
elevation scales g+,152 and obtains a vertical angle of
+10. O1 reports the instrument readings for the first found
as follows; O1 DIRECTION 0390, VERTICAL ANGLE
PLUS 10, OVER.

01 reorients his aiming circle on a direction of 0390 and a
vertical an?Ie of +10. He then prepares to measure the
deviation of subsequent rounds,

The FDC directs the weapon to fire, When the second
round is fired, the FDC reports to O1: SHOT, OVER.
SPLASH, OVER.

The procedures for measuring and reporting subsequent
rounds are the same as those for the first round, except
that measurement is read from the reoriented direction
and vertical angle. When the FDC has eno_u%h Instrument
readings to compute the registration data, it

registration by telling O END OF MISSION

erminates the
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g. Mean-Point-of-Im pact Registration. In an MPI
regrstratron tthe FDC eIectseta rounﬁ {ogarteror;tagttohne
orienting point and u act flzes | IStrati
The est %hs(hment of th f and the proceduresg foIIowed
by the abservers are th esame as those In a high-burst
regrstratron Vertical angle is still measured and reo]orted
asth |? determines a more accurate altitude than Is
avallable from just a map spot.

7-6. AUXILIARY ADJUSTING POINT

T0 achreve surprise, the observer may decrde not to adjust
direct yon thet}argetb ttoad ustonanear Pornt his
near gpornt the“auxiliary a Justrn oint (Figure 7-8),
must be far enoufg];h from the target (500 meters) that the
real purpose, of the adjustment i |s obscured. At the same
time, the auxjliar adgostrnp Pornt must be selected so that
an accurate pre era 1) shift to t etarget can be
determined. e adjustment on the auxiliary
adjusting point s complete the shift to the target Is made.

Figure 7-8. AUXILIARY ADJUSTING POINT

AUXILIARY

ADJUSTING

POINT LATERAL SHIFT
(RIGHT 500)

repares data that will place the round at the point
P tﬁ)e te gxthe observer. I?the observer farts to sFe)e the
roun DC prepares data that will move the next
round to adrfferent ornt of impact or that will raise the
burst higher in the arr This rocedure Is continued until
the g server ?osrtrveh( identfies th%round He then orders
a shift from the poirit of impact (urst) of the identified
round to a target or an o ectt at Is permanent or
semipermanent in nature, suc asaroad ]unctron or the
ruins of a building. Once this point has been located b
adgustment of fire'and has been Io ted at th (ﬁ‘ the
bServer may use It s a known po trom whr shifts can
be made to Subsequent targets.

7-8. IRREGULARLY SHAPED TARGETS

When calling for fire on an irreqularly shaped target, the
observer mu d;t locate the target |n ufficient detail to allow
the FDO to decide the hest etho of attack.

a. The observer can send the grid, size, and attitude of the
target. The orrd he sends is the location of the center of the
target The arget attitudle is best described as a clockwise
anrg e, jn mils measured from Ignd north to g line Pas in
through the fong axis of the target (Figure 7-9). Attitude |

rsnenst t0 the nearest 100 mils ang IS always less than 3,200
|

E
HI% 7E212, FIRE FORE FECT OVER.
INFANTRY PLATOQN IN TRENCH LINE, 50 X 200,
ATTITUDE? OLO, \/%%VER

7-7. OBSERVER NOT ORIENTED

Poor visibility, unreliable maps, deceptive terrain, or rapid
movement through unfamiliar terrain sometimes makes it
difficult for the observer to orient himself. He may call for
amarking round(s to be fired on a known point, a
prevrouslwred target. or a prominent terrain feafure (for
examlo OWN POINT 1 or MARK HILL 37).
As a [ast resort, the observer may call for a round(s) to be
frred |nto the center of the target area (for example
MARK CENTER OF SECTORY. The observer usua%
requests a type of prorectrle that 1S easrly |dent|f|able (suc
as White phosphorugora igh airburst, or both. fr e unit
may have an SOP rsheII uze combination.) The FDC

7-10
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b. The observer can describe the target location by
sending the two end grids (Figure 7-10).

EXAMPLE

E12 THIS IS E22 FIRE FOR EFFECT OVER
GRIDS NL168198 TO NL171196, OVER.
3 BTR-60s HALTED IN TREE LINE, DELAY, OVER.

Figure 7-10. TARGET IDENTIFIED BY TWO END GRIDS

d. If a target might best be described as a circle, the
observer would send the grid of the circle center and the
radius of the circular target (Figure 7-12).

EXAMPLE
E12 THIS IS E22, FIRE FOR EFFECT, OVER.
GRID NK642377, OVER.
BO%GER MISSILE CLUSTER, RADIUS 150, ICM,

Figure 7-12. CIRCULAR TARGET

c. If the target cannot be described by a straight line
between two grids, the observer can send three or more
grids. For example, if the target is in a tree line that is
V-shaped, the observer sends the grids of the two ends and
the grid of the turning point (Figure 7-11).

EXAMPLE

E12 THIS IS E22, FIRE FOR EFFECT, OVER,
GRIDS NL168197 TO NL169198 TO NL170197, OVER.
INFANTRY COMPANY IN TREE LINE, OVER.

Figure 7-11. TARGET IDENTIFIED BY THREE GRIDS

150 /7 N\
METERS \
RADILS | \

169198

170197

e. When BCS or BUCS is being used in the FDC, the
observer cannot send multiple grid target locations. He
may send the center location and length, width, and
attitude. Onan |rreg1ularly shaped target, he may send
polar data to multiple points on the target and identify
these points to the FDC as a laser draw.

7-9. ADJUSTMENT BY SOUND

a. If observer visibility is limited, fire may be adjusted by
the use of sound. The target location may be reported to
the observer by the suploorted unit, or it may be
determined by the observer. If the observer can hear noises
at the enemy position (weapons firing or vehicle or troop
movement), he can estimate a direction and a distance
from his position. The observer must alert the FDC when
he is adjusting by sound.

b. Upon hearing the burst of the ad!')usting round, the
observer estimates the direction to the burst and compares
it with the direction to the target. He converts the deviation
to a lateral shift, in meters (using estimated range to the
target). Distance to the adjusting point is difficult to judge.
Therefore, the observer may have to use a creeping
technique to adjust onto the target. He can determine the
distance by measuring the time it takes the sound of the
burst to reach him and multiplying the time interval by the
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o e ey e?%?Fﬁfﬁé’Jrsst%%%’édg gbar%'%e‘J g
must announce the precise moment of impact. a

C. ThT observer must use caution in very broken terrain.
In hil s an mountains, the sound may travel around a hill
mass before it arrives at the observer’s position and may
produce a false direction to the burst.

7-10. EMERGENCY OBSERVER
PROCEDURES

a. In an emergency situation when an FDC is not
available, the observer nhg/ determine ahci send fire
commands directly to thé battery. Initial data are
determined by the steps discussed below.

(1) Estimate the range from the battery to the target.
(2) Determine the charge by using the following rules:

o 105-mm: Charge equals range in thousands plus 1 (for
example, for range 4000, the"charge is 5).

o 155-mm: Charge equals range in thousands (for
example, for range 5000, the charge Is )

o 203-mm: Charge equals range in thousands minus 1
(for example, for range 5000, the charge is 4)

3{ Determine the d flection from the hattery to the
tar et by convertin gk eazrmut to the tar et mto

effection. You must now the battery azrmut o %%/
Azrmuth of la ¥ uals eflectr(? n 3200: Usrng ARS
Jeft, add: right, subtract) rule, determine the deflection to
ire by addrng or subtracting the difference between the
%%Bnuth of lay and the azimuth to the target to or from

(4) Fire quadrant 240 mils.

8.T8|ubsequent corrections are made with respect to the
ine

(1) Determine 100/R. 100/R equals 100 divided by the
range in thousands to the nearest hundred; for example,
range 4600, 100/R = 100/4.6 = 22.

(2) Determine correction in deflectron Correction in
deflection, in mils, equals the change in meters (divided by

100) times 100/R (left. add: ri
cor?ectrpon R120 = i Oi =
26 mils.

(3) Determine the number of mils change to quadrant

th ﬁwrll grY]ealoo -mete range chang facﬁor Use
Change in quadrant Ts expresSed In mils (range

change in hundreds of meters times C-factor).

Table 7-1. EMERGENCY OBSERVER PROCEDURES

WEAPON C-FACTOR
105-mm M101A1 13 minus charge
105-mm M102 12 minus charge

155-mm M114A1

155-mm M109, M114A1,
M109A1/A2/A3, and M198

203-mm M110/M110A1

12 minus charge

11 minus charge

10 minus charge

fligh@ Determine the fuze setting by estimating time of

ust th h htof urs by using a factor of 2
divi gdwthetrn?tra 26 setttr)n gor%achl -meter change
to HOB (uip, Subtract; down, add).

¢. This system is valid only for charges 3, 4, and 5 of all
Weapon systems.

EXAMPLE

Wea on 155 -mm M198 = C’? ctor 11 minus charge.
Rarg ?:charg 5, quadrant 2490,

i Frtect?ona% %00

eflection: 2,600 me
Erst roundr spot J 8 600 meters short, 100 meters

IOOrR For ran(li 8U LC%%%CHOI\E

orr tro eefclelg rro eft 100 = 100/100 = 1.0
t t11-5=6x6=36=
qafarrra et -5-ox
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CHAPTER 8
ADJUSTMENT OF OTHER FIRE SUPPORT MEANS

Section |

CLOSE AIR SUPPORT

This section implements STANAG 3736.

8-1. TYPES OF REQUESTS

a. There are two types of CAS requests: preplanned and
immediate. Actual request procedures are outlined in the
FM 6-20 series manuals. The CAS requests may be
|r|1|t|ated by any level and must include the following
elements:

o Observer identification.

e Warning order (immediate or preplanned CAS
request).

o Target type and quantity.
o Target location:

- Six-digit grid

- Elevation (in mean feet ahove sea level).
o Desired time on target.

e Results desired on target (destroy, neutralize, or
interdict).

o Final control:
- call signs.
- Frequencies.
- Contact points.
o Remarks:
-Friendly locations.
- Weather.
- Threats.

b. The procedures for the forward air controller or the
acting FAC included in this chapter conform to the
methods and R_rocedure_s in TC 90-7 and FM 90-20.
(Normally, the Air Force air liaison officer [ALO] or other
tactical air control party [TACP] personnel will perform
FAC duties.)

8-2. EMPLOYMENT

a. Control Measur are three control measures
for CAS missions ) with which the company
FSO will be concerned.

(1) The contact point (CP) is the point at which the
aircraft will make initial radio contact with the ground
controller (company FSO).

~(2) The initial point (IP) is the point from which the
?E)[(J:La;ft starts the timed run toward the pull-up point

(3) The pull-up point is the point at which an aircraft
at low level begins a climb to identify the target and to gain
altitude for the strike on the target.

b. Processing. The maneuver battalion fire support
element determines if the target and the current situation
are appropriate for a CAS request. If so, a CAS request
(ﬁreplanned or immediate, as approprlate?1 is submitted. If
the request is approved, the ALO or the FSO obtains
mission data, prepares attack information, and transmits
these data to the individual who directs the mission. (If no
Air Force FAC is in position to control the mission and the
aircraft are equipped with FM radios, the company FSO
directs the mission.) Examples of mission_data and attack
information are given in paragraphs ¢ and[d

c. Mission Data. Mission data (also referred to as
lineup) may be as follows:

e Mission number: 1210027.

8-1
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o Fighter call sign: HAMMER 11.

 Type and/or number of aircraft: Two A-Ts.

o Ordnance: Six Mavericks (antitank missile) and 20-mm.
o On-station time (loiter time): 30 minutes.

d. Attack Information. This information in the nine-line
brief format may be as follows:

o Initial point: (Grid) NP459854.
. EeadFi{r;g (IP to target): 069 (degrees magnetic) (offset
orR).

e Distance (IP to target): 9.8 (nautical miles).

o Target elevation 1,140 (feet above mean sea level).

e Target description: Five tanks attacking west.

e Target location (Grid) NP 675920.

e Type mark WP (or beacon or laser and code).

o Location of friendlies: 1,000 meters southwest of target.
o Eqress: Northwest to avoid artillery suppression

NOTE: The observer must transmit the attack information
tof theta|rcraft if the pilots do not already have the
information.

Figure 8-1. CAS MISSION CONTROL MEASURES

UNE OF DEPARTURE/
LINE OF CONTACT

s i O
Q@!@:@:&S‘;E@.@{ ‘

ENEMY
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Figure 8-2. SAMPLE CAS BRIEF
(. nmaL poiT Py NP459854 (or) XRAY

__069  wmacNeTC
(OFFST: LEFT/RIGHT)

(2. HEADING (IP TO TARGET))

(3. DISTANCE (P TO TARGET)) __ﬁ'_@____ (NAUTICAL MILES)

(4. TARGET ELEVATION) __ 12 14O

SEA LEVEL)
5. TARGET DESCRIPTION) S_TANKS ATTACKING WEST

(FEET ABOVE MEAN

6. TARGET LocaTion) _NP 675920  ym, LaTioNG,
VISUAL REFERENCES, ETC)

(7. TYPE OF MARK) LASER  (copg 372

(8 LOCATION OF FRENDLIES) hOOOM SW oF TARGET

(. EGRESS NW_TO AVotD ARTILLERY SUPPRESSION
(REMARKS)

(TIME ON TARGET) TOT
(TIME TO TARGET (TTT)) STANDBY PLUS
{minutes) (seconds)
OMIT DATA NOT REQUIRED. LINE NUMBERS ARE NOT
TRANSMITTED. ALL UNITS OF MEASURE ARE STANDARD.
SPECIFY {F OTHER UNITS OF MEASURE ARE BEING USED.

FM 6-30

The company FSO can get the aircraft IP_-to-tar%e_t time
from the ALO or battalion FSO and the time of flight of
the round from the FDC. The time to fire the markin
round is determined by adding 20 seconds and TOF an
then subtracting that total from the aircraft IP-to-target
time. The answer is the time that should elapse from when
the aircraft departs the IP until the marking round is fired.
If smoke is used to mark the target, an additional
10-second buildup time must be added.

NOTE: If smoke is used to mark the target, ensure that the
smoke is beyond or downwind of the target. This will keep
the smoke from obscuring the target from the pilot's view.
In descnbln% the target, distance and direction should be
given from the base of the smoke.

_ EXAMPLE
IP-to-tarﬂet time for aircraft is 2 minutes 30 seconds.
Time of flight of round is 35 seconds.
WP is being used.
20 seconds + 35 seconds (TOF) = 55 seconds.
2 minutes 30 seconds (IP-to-target time) -55 seconds =
1 minute 35 seconds. _
IliF!re round 1 minute 35 seconds after aircraft departs the

e. Target Marking.

(1) The most accurate method of marking a target is
by use of a laser (if the available aircraft has-an airborne
passive laser tracker, Pave Pennyg. The Pave Penny is
mounted on A-7, A-10, and some F-16 aircraft. If this is
the method to be used, the laser PRF codes will normaII%/
be passed as part of the attack aircraft information or CA
brief (Figure 8-2). To make the Air Force four-digit code
match the laser designator three-digit code, simply insert a
1 as the first digit when transm|tt|_nF the code to the_fnlot.
For example, a PRF code of 381 will be sent to the pilot as
1381. The target is designated when the pilot commands
LASER ON or as the aircraft approaches the apex of the
PUP maneuver, whichever ha}()fen_s first. Designation
continues until the pilot has identified the target, he
commands TERMINATE, or 20 seconds has elapsed,
whichever occurs first.

_(2) Alternate methods of marking a tar?et for a CAS
mission are with smoke, WP, or ground burst illumination.
As a rule of thumb, the marking round should impact no
later than 20 seconds before the aircraft reaches the target.

8-3. MISSION CONTROL

a. The comf)an FSO’s control of the mission begins when
the flight leader makes initial contact at the CP. Once
communication is established, the company FSO must ask
the flight leader for his lineup information. The company
FSO must then verify that the flight leader has the current
attack information. The received mission data may differ
from the mission data ﬁrowded earlier by the ALO. If the
pilot does not have the attack information or if some
Information has changed, the company FSO transmits the
needed information to him in the format of the CAS brief
(Figure 8-2).

b. Before the aircraft reaches the IP, the company FSO
must determine the desired back-off time for firing the
marking round. He should send his fire mission to the
battery as an at my command mission.

c. Once ready, the company FSO clears the aircraft to
depart the IP. He asks the flight leader to report his
departure so that the company FSO can determine the
time to fire the marking round. The company FSO should
be prepared to fire the marking round at the desired time
even if communication with the aircraft is interrupted.

8-3
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d. The company FSO must watch for the aircraft. As soon
as it is in sight, he orients the flight leader to the marking
smoke bg using the clock method with the nose of the
aircraft being 12 o’clock. Once the flight leader has
identified the marking smoke, the company FSO gives him
a cardinal direction and a distance in meters to the target
from the marking smoke. Once the company FSO is
certain the flight leader has identified the target correctly
and the aircraft is pointed at the target, he clears the
aircraft to strike the target (cleared hot). The company
FSO must be PrePfared at any time before actual ordnance
delivery to call off the attack (abort) if the aircraft starts to
attack the wrong target. He must be ready to reattack the
target if additional ordnance is required or if the pilot
requests a reattack.

NOTE: It is the company FSO’s responsibility to ensure

that the corr(ict rge JS attacéed and that friendly troops
are not needlessly endangered.

The three mandatory radio transmissions for CAS missions
with which the company FSO will be concerned are
discussed helow.

(1) Cleared to Depart the Initial Point. This
transmission must be made when all preparations are
complete for the attack and the FAC or company FSO is
in position to observe and control the attack.

g) Cleared Hot. This transmission is made when the
FAC or company FSO is certain that it is safe for the
aircraft to release the ordnance without enda_n?ering
friendly ground forces. It is given as soon as possible after
the aircraft is pointed at the target area.

(3) Cleared for Reattack. This transmission is given if
the pilot requests permission to reattack the target.
Normally, permission to reattack the target is given if there
are no planned fires scheduled for the target immediately
after the first attempt to attack the target.

EXAMPLE
CAS MISSION USING THE G/VLLD

FLIGHT LEADER (HAMMER 11)
K12 THIS IS HAMMER 11, NOW AT CP.

HAMMER 11, MISSION NUMBER 1210027. | HAVE 2
A-7s, 6 MAVERICKS AND 20-MM ON EACH. ON
STATION FOR 20 MINUTES.

HAMMER 11, AFFIRMATIVE.

K12 THIS IS HAMMER 11, APPROACHING IP.
HAMMER 11, DEPARTING IP.

HAMMER 11, ROGER.

HAMMER 11, LASER ON.

HAMMER 11, I HAVE THE SPOT.
HAMMER 11, TERMINATE.
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COMPANY FSO (K12)

THIS IS K12, REQUEST LINEUP, OVER.

THIS IS K12, ROGER. DO YOU HAVE ATTACK
INFORMATION? OVER.

THIS IS K12, ROGER, OUT.

THIS IS K12, ROGER. YOU ARE CLEARED TO DEPART
IP. REPORT DEPARTING IP, OVER.

HAMMER 11 THIS IS K12,  HAVE YOU IN SIGHT.
TARGET IS AT YOUR 2 O'CLOCK, OVER.

THIS IS K12, LASER ON, OVER.

THIS IS K12. YOU ARE CLEARED HOT, OVER.

HAMMER 11 THIS IS K12, END OF MISSION. T-62s
DESTROYED, OVER.
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EXAMPLE
CAS MISSION USING A MARKING ROUND
FLIGHT LEADER (HAMMER 11) COMPANY FSO (K12) BATTERY (K28)

K12 THIS IS HAMMER 11, NOW AT
CP, OVER.

THIS IS K12, REQUEST LINEUP,
OVER.

HAMMER 11, MISSION NUMBER

1210027, | HAVE TWO A-Ts 6

MAVERICKS AND 20-MM ON EACH.

ON STATION FOR 20 MINUTES.
THIS IS K12, ROGER. DO YOU HAVE
ATTACK INFORMATION? OVER.

THIS IS K12, ROGER, OUT.

K28 THIS IS K12, FIRE FOR EFFECT,
OVER. GRID NK132968, OVER.
MARKING ROUND WP AT MY
COMMAND, REQUEST TIME OF
FLIGHT, OVER.

HAMMER 11, AFFIRMATIVE.

Message to observer: KILO, AA7000,
OVER

THIS IS K28, READY, TIME OF
FLIGHT 46 SECONDS, OVER.
K12 THIS IS HAMMER 11, NOW

APPROACHING IP.
THIS IS K12, ROGER. YOU ARE
CLEARED TO DEPART IP. REPORT
DEPARTING IP, OVER.

K28 THIS IS K12, FIRE, OVER.

HAMMER 11 THIS IS K12, | HAVE
YOU IN SIGHT. DO YOU SEE
%ME)RKE AT YOUR 10 O'CLOCK?

THIS IS K12, YOUR TARGET IS 200
METERS SOUTH OF THE SMOKE. A
GROUP OF T-62 TANKS ON THE
RIDGE. CAN YOU IDENTIFY? OVER.

HAMMER 11, DEPARTING IP.
THIS 1S K28, SHOT, OVER.

HAMMER 11, AFFIRMATIVE.

HAMMER 11, ROGER, I SEE THE

TARGET.
THIS IS K12, YOU ARE CLEARED
HOT, OVER. HAMMER 11 THIS IS
K12, END OF MISSION. T-62s
DESTROYED, OVER.

5\2/8E'RI'HIS IS K12, END OF MISSION,
| THIS IS K28, END OF MISSION, OUT.

NOTE: For simplicity, read-back transmissions between the company FSO and the battery are not shown.
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e. In a low-threat situation, the same basic procedures
may be used. The aircraft may proceed from the IP to the
target at higher altitudes; thus, they can see the target area
from a greater distance. They may also be able to orbit the
target area hefore their attack, allowing time for a good
verbal description of the target by the company FSO. The

timing of the marking round can be much less restricted (if
the aircraft altitude is above the maximum altitude of the
round), and the verbal description can be much more
thorough. Therefore, the probability of the aircraft locating
and successfully attacking the desired target could increase
significantly.

Section I
ATTACK HELICOPTERS

8-4. MISSION AND EMPLOYMENT

The primary mission of an attack helicopter (AH) is to
destroy armor and mechanized threat forces. Attack
helicopters are used as maneuver forces in combined arms
operations. This maximizes their weapon and aircraft system
capabilities, They are ideally suited for situations in which
][apld reaction time is important or terrain restricts ground
Orces.

8-5. FIRE SUPPORT ROLE

Infrequently, on the basis of the commander’s risk versus
payorf assessment, attack helicopters may be tasked to
[?rowde fire support when no other assets are available.
The attack helicopter, when tailored for this mission, loses
its primary antiarmor capability. It is tasked to trade
precision antiarmor weapon systems for area suppression
Weapons.

8-6. CAPABILITIES

Attack helicopters can fire aerial rockets indirectly at
extended ranges; however, the fires are not accurate
enough to warrant the large amount of ammunition needed
for this type mission. The loiter time of the attack
helicopter 1s a function of the armament and fuel load it is
configured to carry. For example, a heavy antiarmor
mission profile results in the aircraft being loaded with
tube-launched,_opthaI_I?/ tracked, wire-guided missiles
(TOWS) or Hellfire missiles but carrying the minimum fuel
needed to conduct the mission. This gives it a relatively
short loiter time.

8-7. ATTACK AND SCOUT TEAMS

Attack and scout helicopters are always used as a team.
Within each team, there is a team leader. He controls the
actions of the team, coordinates the battle with ground
forces, adjusts artillery fires, and directs tactical air units,
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8-8. ARMY AND AIR FORCE
COORDINATION

The joint air attack team (JAAT) is a combination of
Army attack and scout helicopters and Air Force close air
support aircraft. Normally, the team operates with ground
maneuver forces, field artillery, mortars, and air defense
weapon systems to attack high-priority targets. These
systems complement and reinforce each other when used
together. Fire support team members and fire support
officers from company to brigade levels are involved in
coordinating and supporting this joint effort. Target
hand-over procedures are the method by which they help
accomplish the mission of attack helicopters.

8-9. TARGET HAND OVER

a. If attack heIicoPters are operating in the company zone
of action, the FIST or COLT can use its G/VLLD to
designate targets for attack helicopters. This can be done
in several different ways. When the attack helicopters are
carrying TOWS, the FIST hands over the tarﬂet_ to the
aeroscout, and the scout maneuvers the attack helicopter
into position to en%a?_e. Or, the FIST can hand over
directly to an attack helicopter. If Hellfire is the weaFQn
system to be used, other options are also available. Hellfire
can be %mded by the attack helicopter, the aeroscout, or
the FIST. Thus, the FIST or COLT can lase for the attack
helicopter with the aeroscout or the FIST coordinating.
The target can be passed to the aeroscout by the FIST, and
he can designate for the attack helicopter. Hellfire has a
lock-on-after-launch local function. That means that if
someone besides the attack helicopter is designating, the
attac_lf helicopter does not have to unmask to fire its
missile.

b. To prevent the Hellfire missile from locking onto the
designator instead of the tar[qet, the Angle T formed
between the designator-target line and the missile-target
line should be less than 1,065 roils (600). Before engaging



the tar?et, the observer should relay his position to the
helicopter so the pilot can position the aircraft properly for
safety. To keep the missile from tracking laser backscatter
e_nerg?/, the desuﬁ;nator should keep a clear, unobstructed
line of sight to the target. Special care should be taken to
avoid Iasm? through dust, trees, or other obstructions
which could cause the Hellfire to impact near the
designator. This is especially true in designating moving
targets.
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Section 111
NAVAL GUNFIRE

This section implements STANAG 1034,

8-10. INTRODUCTION

a. On most occasions when naval gunfire is available,
elements of an air and naval gunfire liaison company
(ANGLICO) will be attached to the appropriate Army
unit. Normally, at the maneuver company level, a firepower

control team will be attached to control and coordinate
naval gunfire. If an NGF spotter is not available, the FIST
Is responsible to call for and adjust naval gunfire. The
procedures, except for a few differences, are the same as
already outlined. It is essential for the company FSO to be
aware of these differences if he wishes to accomplish the
mission in a timely reamer.

b. Table 8-1 shows types of Navy ships and characteristics
of their armament.

Table 8-1. NAVAL SHIPS AND THEIR ARMAMENT

RATE OF FIRE
RANGE (METERS) (ROUNDS PER MINUTE) AMMUNITION
SHIP GUN SIZE/CALIBER MAXIMUM/MINIMUM MAXIMUM/SUSTAINED AVAILABLE

Battieship 16-inch/50 35,909/910 2N HE, AP, ICM

5-inch/38 15,700/910 22/15 HE, WP, illum
Guided missile cruiser 5-inch/38 15,700/910 22/15 HE, WP, illum
(CGN and CG) 5-inch/54 22,999/910 40/20 HE, WP, illum
Guided missile destroyer
(DDG) 5-inch/54 22,999/910 40/20 HE, WP, illum
Destroyer (DD) 5-inch/54 22,999/910 40/20 HE, WP, illum
Guided missile
frigate (FFG) 5-inch/38 15,700/910 22/15 HE, WP, illum
Frigate (FF) 5-inch/38 15,700/910 22/15 HE, WP, iilum

5-nch/54 22,999/910 40/20 HE, WP, illum
Amphibious assault ship
(LHA) 5-inch/54 22,999/910 40/20 HE, WP, illum
LEGEND:
AP = armor piercing DDG = guided missite destroyer
CG = guided missile cruiser FF = frigate
CGN = guided missile cruiser, nuclear FFG = guided misgile frigate
DD = destroyer LHA = amphibious assault ship, general purpose

8-7
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8-11. COMMUNICATIONS

The spotter, if attached, conducts NGF missions over the
NGF groung spot net with a high frequency (HF) radio.
The lack of an HF radio may pose a problem if any
observer other thﬁn a spotter Is required to aoUust naval
untire. To solve this problem, the observer should contact

e sug?orﬂn% arn]s liaison team LSALT Officer who is
ocated In the Dattalion FSE. The SALT officer can talk to
the hIE ?ver the NGF ground spot net, and the adjustment
can be relayed through™him.

8-12. FIRE UNIT STATUS

When a ship arrives in its assigned flrlngsposition_ (fire
suppart station LF?SJ orfwisuppo_rtareaL Al) and It has
) Igleted Its Ype|rr(1:qtass twill report ON STATION
AND READY FOR CALL FOR FIRE. A fire unit status
report may be sent. It includes pertinent information such
as t¥pes and quantities of ammunition available for naval
g%n ire support. This information may be requested by the
observer.

8-13. ELEMENTS OF THE
CALL FOR FIRE

To perform the duty of providing naval gunfire, the
observer must communicate effectively with the fire
sugfortsm . To do this with the least confusion ang the
reatest speed, the observer uses a standardized call for
ire. The call for fire 1S transmitted to the ship in two
fransmissions, consisting of six elements, with 3 read-back
break after e3c tranf Ission. The sequence of these two
transmissions 1s as follows:

o Spotter identification and warning order and target
number.

o Target location, target description, method of
engagement, and method of fire and control.

8-14. SPOTTER (OBSERVER)
IDENTIFICATION

This element tells the ship who is caIIinP. The observer and
the ship use call signs. Once given, cal _suT;ns are normally
(rJan;Stltgg from subsequent tranSmissions in the course of the

8-15. WARNING ORDER AND
TARGET NUMBER

a. The warning order tells the ship that a call for fire is
being transmitted. It clears the net and warns the ship that
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naval gunfire support is desired, For naval gunfire, the
warning order consists of the words FIRE MISSION.

h. For the ship and_the naval gunfire liaison officey
(NGLO) who IS monitoring the cgaﬁ for ?_lre_ to keep frack
of each location belng fired Upon, each mission Is asmgned
2 targ_et number. Thé observer gives the target numbgr to
the ship. The target number conSists of two letters followed
by four numbers. For targets of opportunity, the FIST
?sshqns e%?h fire mission a humber in numerical sequence
rom the block of target numbers allocated by the hattalion
fire support element (battalion FSO), or the hattalion FSO
may assign the target number. In the case,of planned
tar%ets, the observey. uses the previously assigned target
numpber from the fire plan. h? assignment of target
numbers to fire missions in the call for fire does not catise
T S o e

\ nt In the call for
Wre |s,ng THIS IS (92D, FIRE MISSION, TARGET
NUMBER AB2135, OVER.

8-16. TARGET LOCATION

This element ttuves, the ship information needed to plot the
tar?et and determine firing data. Target location data are
determined in the same manner as'tor artillery. Target
location data are transmitted as follows:

o Grid: The observer provides the grid coordinates of the
tar%et; thf altitude of the target (jn meters, measured
from sea level): and if the method of control is spotter

(observer) adjust, direction.

o Polar: The observer provides the OT direction to the

tar(I;et, the distance (in meters), and a vertical shift (in
meters).

o Shift from a known point The observer identifies the
known pomt_(tar?_elt number) in the warning order of
the call for fire, He includes in the targef location
element the OT dlirection, the lateral and/or range shift,
and the vertical shift.

8-17. TARGET DESCRIPTION

This element gives a brief description of the target. The
gltésnegg\r/]?r considlers the items below when formulafing this

. Type of Target. What the target is and what the target
?sd iﬁg (for exgmple, troops d?gging Sm% .

b, Size. Number of elements in the ta%et o its physical
8}86§n3|0ns (for example, 5 trucks or 400 x 200, atfitude



Degree of Protection. Does the target have protection
%rnth open or aug mS)

8-18. METHOD OF
ENGAGEMENT

a. Danger Close The term DANGER CLOSE is
mclude in the call for fire when there are friendly troops
osrtrons wrthrn pres?rrbed distance of thé tar?et
epending on th eca her of the qun and the ammunition
ern fired, there are three different distances that are
consrdered danger close for naval gunfire (Table 8-2).

Table 8-2. DANGER CLOSE DISTANCES FOR

NAVAL GUNFIRE
CALIBER OF DANGER CLOSE
THE GUN ORDNANCE DISTANCE
Less than 6-inch Alf 750 meters
6-inch or larger
(including 16-inch) | HE/Q or time 1,000 meters
16-inch ICM or HE/CVT 2,000 meters
(controlled variable
time)

(1) The observer reports DANGER CLOSE followed
Eva car inal direction and a distance in meters from the
tdrget to the nearest fnendlrv posrtron The observer also
dlesignates the place where the first salvo Is to impact. The
firstsalvo can be either offset or directed at the target.

(Ia ) The first salvo should be offset to impact on the
g Si eof the target from the friendly Iposrtron This
one by making a normal_correction (left0 rrght add or
drc()]p% In relation to the OT drrectron orb grvrn

cardinal direction. The offset between the nearest friendly
Posrtron and the first salvq can be any distance specified by
he observer However it 1s normally used to place the first
sa vo at least the arga licable danger close dlistance (Table

from friendly troops.

EXAMPLES
P, t(\jGER CLOSE, FOUTH 5 SO UTH 350 indicates
riendly position In relation to the target
400: A
rom

SR 2R AR
possrtron e %% + JF’OO = f Y
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‘ The frrft salvo m&xg be directeq at thﬁ tard
when the tactical situation does nothermrt an offset:
example, FIRST SALVO AT TAR

2) The creeping method of adjustment is always ysed
in danger close missions. The observer makes corrections
b movrn% each round toward the target in mcrements of
100 meterS, The combined effect of each correction should
not exceed 200 meters. If more than one gun 1s to fire for
effect, the observer should check the mear point of impact
of all guns to be used before entering fire for effect

3) Ina danger close sityation, the tires may be ¢rept
to Wrzhrn mrnn%um safe drs%ance of friendly )r/)osrtronFs)
Recommended minimum safe drstance for an adJusted
salvo of 3 5-inch %un 15 200 meters wh fen frrrng gaa lel to
Fhe r?ntlrn s, 0r 350 meterf en not rrn% rallel to the
ront line, The ship normally advises the observer when a
predicted fall of shot approaches minimum safe distance.

b. Tragector .Because of the high muzzIe velocity and
the flat trajectory of naval gunfire, in ervenrng terrarn mag
prevent engage ent of far ets In efilade. AlSo, areduce
ch ar%re mav quired to_ prevent ripping of the
Illuminatio parac ute or to increase accuracy at short
ranges. The observer or the shrp can rarse the trajectory,
therebgrncreasrng the %ngeo fall, bv announcrn
this Sube ementr omitted in th
caIIforfrre the ship.will fire full ch arr[re Once a reduced
r%e has been |n|t|ated It can be terminated by the
com and CANCEL REDUCED CHARGE.

¢. Ammunition, Several types of ammunition are
available to the observer, If the meo ammunition Is not
%peon‘red in the caII for fire, shell HE with fuze quick will
Ired urrn the adjustment and FFE phases. |f a
di erenttv ammunrtron or fuze action IS required
during either the adgrustment or the FF3 phase, the
observer must specify the type desired, As much warning
as possible should be provided to the ship when a mission
requires a nonstandard projectile, such as WP. This allows
time to reacly the ammunition in the qun mount.

(1) Projectile. The observer must specify all projectiles
except HE; for example, SHELL

(2) Fuze. The observer must sgech all fuzes except
fuze quick; for example, F When
{Ilun}matron is fired, the fuze is understood to be fuze
ime

d. Armament, When suﬁported by a multicaliber ship
(Such as a battleship, with 5-inch and 16-inch quns), the
observer may s ecr f he desires main or s&econdar
armament. Main {Jarg rcalrber) armament IS understood if
this element i omitted.

8-9
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e. Number of Guns. The observer may specify the
number of guns for effect. If not specified, it is understood
to be the same number as in adjustment. One gun is
considered standard and need not be specified. An
example command is TWO GUNS.

f. Number of Salvos. This element is sent when entering
fire for effect. The term salvo refers to the method of fire
in which a weapon or a number of weapons are fired at a
target. It indicates the number of rounds to be fired from
each gun. For example, 1 GUN 5 SALVOS means 5 rounds
are to be fired, while 2 GUNS 5 SALVOS means 10 rounds
are to be fired. If the method of control is spotter
(observer) adjust, this element is omitted until the observer
Is ready to enter fire for effect; or it can be included if the
observer wants to adjust with multiple salvos. If omitted,
tStELS\?CI)pS fries only one salvo. An example command is 2

g. Special Instructions. Various special instructions the
tcJ)blserver may use in attack of the target are discussed
elow.

_ él) Interval. This is used to cause FFE rounds to be
fired with a specific time interval between each salvo. The
observer announces INTERVAL followed by a desired time
interval (seconds understood); for example, 10 SALVOS,
INTERVAL 30, FIRE FOR EFFECT.

(2? Sustained Fire. If there is a requirement for fire
for effect to be spread over a specific period of time, the
observer may specify SUSTAINED FIRE. The command
includes the number of salvos and the period of time in
which they are recklured to be fired; for example, 20
Eég_E\éC%S SUSTAINED FIRE, 5 MINUTES, FIRE FOR

o _(3? Time on Target. The observer may require the
initial salvos in fire for effect to impact on the target at a
specified time.

~(4) Coordinated Illumination. The observer ma
inform the ship that the firing of illuminating and H
projectiles will be coordinated to illuminate the target and
surrounding area on{y at the time required for spotting and
adjusting the HE fires. He does this by announcing
COORDINATED ILLUMINATION.

(5) Continuous Illumination. The observer may require
constant light on a target. He may specify a period of time
the illumination is to be effective. The ship determines the
interval to fire the subsequent illumination salvos based on
the burning time of the projectile. The observer commands
CONTINUOUS ILLUMINATION. This command should
be used with discretion to avoid excessive expenditure of
ammunition.
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8-19. METHOD OF FIRE
AND CONTROL

This element of the call for fire indicates the observer’s
desire and ability to control the delivery of fires. Methods
of control are announced by the observer by using the
terms described below.

a. Spotter (Observer) Adjust. When the observer
believes that an adjustment must be made, he adjusts the
salvos until he is sure fire will take effect on the target. This
method is understood to be standard if omitted from the
call for fire. It may be used when the observer wishes to
revert to adjustment anytime during the mission.

b. Ship Adjust. This method of control is used when the
observer believes the ship has a better view of the target
than he does, Since direct fire is faster and more accurate,
this method is used whenever possible. After the ohserver
posmveB/ identifies the target to the ship, he announces
SHIP ADJUST. The ship then takes the target under fire.
The observer may assist the sh|F by providing range
spottings along the GT line, particularly when he is looking
perpendicular to the GT line.

c. Fire for Effect. The observer should strive for fire for
effect with the first round or as soon as possible in the
ad]Justment phase. When determining whether to fire for
effect on the first round, the observer must consider the
target location and how accurately the ship has been firing
its Initial rounds on previous missions. He must also
consider the dispersion pattern of naval gunfire. If the first
salvo is believed to have effect on the target, the best
results are normally achieved by surprise fire. When fire
for effect is desired, the observer specifies the number of
salvos (and guns if different from that used in adjustment%
and announces FIRE FOR EFFECT; for example,
SALVOS, FIRE FOR EFFECT or 2 GUNS, 6 SALVOS,
FIRE FOR EFFECT.

d. Cannot Observe. The command CANNOT
OBSERVE is used when neither the observer nor the shi
can see the target yet the target must be engaged.
Normally, the location is received through intelligence
sources. FIRE FOR EFFECT and the number of salvos are
always transmitted with this method of control; for
example, 2 GUNS, 4 SALVOS, FIRE FOR EFFECT,
CANNOT OBSERVE.

e. At My Command. The command AT MY
COMMAND is used as a modifier to the methods of
control. If the observer needs to control when the ship fires
each round, he includes AT MY COMMAND in the
method of control. When the ship is prepared to fire each
round, it transmits READY OVER. The observer then
commands FIRE when he is ready for the ship to fire the
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round. At my command remains in effect throughout the
mission or until the observer announces CANCEL AT MY
COMMAND. This method of control is often used by
aerial observers. To initiate it, the observer announces
FIRE FOR EFFECT, AT MY COMMAND.

8-20. PREFIRING REPORT

After the ship receives the call for fire and determines
firing data, a report will be made to the observer before
tire is begun. The ohserver reads back this transmission to
the ship and commands BREAK...FIRE, OVER.
Information the ship reports is discussed below.

a. Gun-Target Line. The ship reports its firing direction,
using the same north reference and units used by the
SEOtter. The shga notifies the observer of subsequent
changes to the GT line of 200 mils (10°) or more. If the
direction used for adjustment is the GT line, the ship
reports changes of 100 roils (5°) or more.

b. Line of Fire. When the ship fires an illumination

mission, wind drift may cause the flare parachute to miss

the target. To indicate a different firing direction, the ship

reports LINE OF FIRE for illumination missions; for

example, LINE OF FIRE, 110 DEGREES TRUE. This

g|Tre|c_t|on Is to the new illumination aiming point, not the
ine.

c. Summit. If the observer is airborne, the ship routinely
reports the highest altitude above mean sea level the
projectile will reach on its flight path to the target. Summit
may also be requested by ground observers or the NGLO.
Summit is reported in feet to air observers and in meters to
ground agencies (observer or NGLO).

d. First Salvo at (Point of Aim). When the observer has
reported a danger-close situation the ship confirms the
first salvo aiming point identified previously by the
observer; for example, FIRST SALVO AT ADD 300.

e. Any Changes. If the ship must change any portion of
the observer’s fire request, it notifies him of the chan(I;e.
For instance, if the observer requests SHELL WP IN
EFFECT and the ship has none remaining, the shi
EEEEEchs CANNOT COMPLY WITH WP, HE |

f. R_ead?; and Time of Flight. When the ShiP is prepared
to fire the first salvo, it reports READY followed by the
time of flight in seconds. The observer reads back the
entire prefiring report and commands FIRE. If the method
of control included at my command, the ship also reports
READY before firing each round. The ship informs the
observer when there Is a time of flight chan?e of more than
5 seconds. An example of a prefiring report follows.

EXAMPLE
SHIP OBSERVER
TRANSMISSION TRANSMISSION

GUN-TARGET LINE

1680, READY 17,

OVER.
GUN-TARGET LINE 1680,
READY 17, BREAK... FIRE,
OVER.

FIRE, OUT.

8-21. AUTHENTICATION

To avoid deception, the ship should initiate authentication
procedures upon establishing initial communications with
the observer.

8-22. REPORT UPON FIRING

The ship transmits the SHOT and SPLASH reports to the
observer each time an adjustment salvo is fired and for the
first salvo only in the FFE phase.

a. SHOT is transmitted at the moment the guns are fired.

b. SPLASH is transmitted 5 seconds before the round is
expected to detonate. SPLASH is not reported during fire
for effect when two or more ships are conducting a
massed-fire mission. In illumination missions, it is reported
for star shells before the beginning of the HE adjustment
phase of coordinated illumination missions and thereafter
1;5){J %he HE round only; for example, SHOT...SPLASH,

8-23. CORRECTION OF ERRORS

Errors by the observer or by the ship are sometimes made
in transmitting data. The procedures below should be used
to correct the data.

a. Correction. If the observer realizes he has made an
error in his transmission, he immediately transmits the
word CORRECTION followed by the corrected data. If
the correction affects other subelements, his correction
includes a restatement of the entire data.

b. Wrong. If an error is made during a read back, the
word WRONG followed by the correct data is transmitted
at the end of the transmission. The word WRONG is then
read back, along with the corrected version.

8-11
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8-24. EXAMPLES OF NAVAL GUNFIRE

CALLS FOR FIRE

Shown below are examples of various NGF calls for fire.

EXAMPLE
SPOTTER (OBSERVEE?DADJUST MISSION,

OBSERVER SHIP
TRANSMISSION TRANSMISSION

E6R THIS IS N7R, FIRE

MISSION, TARGET

NUMBER AF3001 . OVER,
N7R THIS IS E6R,
FIRE MISSION, TARGET
NUMBER AF3001 , OUT.

GRID MB786543,

ALTITUDE 05, DIRECTION

2660,50 TROOPS IN THE

OPEN, FUZE CVT IN

EFFECT, OVER.
GRID MB786543,
ALTITUDE 05
DIRECTION 2680
50 TROOPS IN THE
OPEN, FUZE CVT IN
EFFECT, OUT.

GT LINE 0870,
READY 13, OVER.
GT LINE 0870, READY 13,
BREAK... FIRE, OVER.
FIRE, OUT.

SPOTTER (OBSERVEFE) ADJUST MISSION,
AMC, POLAR

OBSERVER SHIP
TRANSMISSION TRANSMISSION

E6R THIS IS N7R. FIRE

MISSION, TARGET

NUMBER AF3002, OVER.
N7R THIS IS E6R,
FIRE MISSION, TARGET
NUMBER AF3002,
OUT.

DIRECTION 4880

MAGNETIC, DISTANCE

2900, UP 35, THREE

TRUCKS REFUELING

IN OPEN, SHELL WP

IN EFFECT, AT MY

COMMAND, OVER.
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EXAMPLE (Continued)

OBSERVER SHIP
TRANSMISSION TRANSMISSION
DIRECTION 4880
MAGNETIC, DISTANCE
2900, UP 35, THREE
TRUCKS REFUELING
IN OPEN, SHELL WP
IN EFFECT, AT MY
COMMAND, OUT.
GT LINE 0260 MAGNETIC,
READY 17, OVER.
GT LINE 0260 MAGNETIC,
READY 17, BREAK. FIRE,
OVER.
FIRE, OUT.
FIRE-FOR-EFFECT MISSION SHIFT FROM A
KNOWN POINT METHOD
OBSERVER SHIP
TRANSMISSION TRANSMISSION

E6R THIS IS N7R, FIRE

MISSION, TARGET

NUMBER AF3003, OVER
N7R THIS IS E6R, FIRE
MISSION, TARGET
NUMBER AF3003, OUT.

FROM TARGET

NUMBER AB3772,

DIRECTION 3470, LEFT

260, ADD 500, SUPPLY

DEPOT IN DEFILADE,

RADIUS 200, REDUCE

CHARGE, 2 GUNS 5

SALVOS, FIRE FOR

EFFECT, OVER.
FROM TARGET
NUMBER AB3772,
DIRECTION 3470,
LEFT 280, ADD 500,
SUPPLY DEPOT IN
DEFILADE, RADIUS 200,
REDUCE CHARGE 2
GUNS 5 SALVOS,
FIRE FOR EFFECT,
OUT.

GT LINE 5340,
READY 31, OVER.
GT LINE 5340 READY 31,
BREAK... FIRE, OVER.
FIRE, OUT.
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8-25. ADJUSTMENT OF NAVAL
GUNFIRE

The following paragraphs apply to adjustment procedures
unique to naval gunfire. The characteristic flat trajector
and high muzzle velocity of naval gunfire make the NG
adjustment somewnhat difficult, particularly on flat terrain.
The observer must use sound observed firing procedures
discussed previously, such as accurate target location. He
also must take the actions discussed below.

a. Identify the Gun-Target Line. When notified of the
GT line in the prefiring report, the observer must visualize
its position in relation to the target and his own position.
This provides the basis for the observer to identify
round-to-round dispersion in adjustment.

b. Be Aware of the Dispersion Pattern of Naval
Gunfire. The fall of shot of naval gunfire can be described
as a narrow, elonc%ated pattern as seen along the GT line.
The size of the pattern varies with range. For example, at
2,100 meters, the 5-inch gun mount causes a
round-to-round dispersion pattern which is about 150
meters long and 50 meters wide. Figure 8-3 shows the
dispersion pattern of naval gunfire.

Figure 8-3. NGF DISPERSION PATTERN

d. Ignore Errors to the Fall of Shot Attributed to
Round-to-Round Dispersion. If a round impacts
contrary to its predicted fall of shot as a result of
dispersion, the observer makes a correction from its
predicted point of impact instead of its actual impact. This
should result in the next fall of shot impacting as predicted.
This avoids the observer getting a “ping-pong™ effect in
adjustment.

EXAMPLE
The observer visualizes the GT line. His first spotting is
SHORT, 35 MILS RIGHT (QT factor = 2). He transmits
acorrection of LEFT 70, ADD 200. His predicted fall of
shot is OVER, ON LINE. The second sE)otth is OVER,
25 MILS LEFT. (The apparent error is along the GT line.)
The observer transmits a correction of DROP 100. The
third spotting impacts as predicted (SHORT, ON LINE%.
The observer's final correction is ADD 50, 5 SALVO
FIRE FOR EFFECT,

e. Correct From the Mean Point of Impact.When
consecutive rounds impact differently from their predicted
fall of shot, the observer should make a correction from the
average or mean point of impact of the rounds.

EXAMPLE
The first spotting is SHORT, 35 MILS RIGHT (OT factor
= 2). The first Correction is LEFT 70, ADD 200. The
predicted fall of shot is OVER, ON LINE. The second
spotting is OVER, 25 MILS LEFT. (The apparent error is
along t eGTllne.z The spotter transmits a correction of
DROP 100. The third spotting is SHORT, 30 MILS
LEFT. The observer notes that two consecutive rounds
have impacted left of their g)redmted oint of impact. The
final correction is RIGHT 50, ADD 50,5 SALVOS, FIRE

FOR EFFECT. The observer made his deviation
correction from the MPI of the last 2 rounds (25 MILS
LEFT and 30 MILS LEFT).

+ I"
m
o

. !
PER

LEGEND

PED = probable error in deflection

PER = probable eror in range

c. Predict Each Fail of Shot Before Impact. While the
ship determines firing data for the next round, the observer
should visualize the fall of shot based on his corrections.
He compares the actual impact of the round with the
Iqredlcted_fal_l of shot. Differences that occur along the GT
ine may indicate round-to-round dispersion.

f. Use Multiple Rounds in Adjustment.At times, the
observer may need to adjust with multiple rounds, firing
multiple salvos from a single gun or using multiple guns in
adjustment. This method requires the observer to adjust
from the mean point of impact of all rounds fired.
Normally, this method is used in firing on a large area
target, in firing 16-inch projectiles, or in visualizing the GT
line. The technique can also be used for observers having
difficulties in range dispersion in adjustment.

8-13
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?. Use Elevation or Height-of-Burst Adjustment of
mpact Fires. On steep terrain, UP or DOWN corrections

may be used to bring the fall of shot to the same elevation
as the target. These corrections are reflected on the ground
with reference to the GT line.

~ (1) UP or DOWN corrections are transmitted in
increments of 5 meters. Using the map helps to determine
these corrections.

(2) Avoid mixing ADD or DROP with UP or DOWN
corrections for impact fires. Both of these corrections
involve an elevation change on the gun, and the results will
be un}?redlctable. Deviation and range adjustments along
the OT line usually equate to elevation changes on the gun
when transformed to GT line corrections. Use UP or
DOWN corrections to bring the impacts to the same
altitude as the target; then switch to deviation and/or range
corrections.

8-26. ADJUSTMENT OF AIRBURSTS

In time fires, special fazes are used to achieve an airburst
over the target. These fuzes include mechanical and
electronic time fuzes which require a time setting before
firing. Airbursts may also be delivered by proximity fuzes
(VT and CVT) designed to explode at an optimal height of
burst according to a radio-activated signal (20 meters for
5-inch, 7 meters for 16-inch CVT). Time fires using time or
electronic time fuzes must be adjusted to ensure
detonation at an optimal HOB (20 meters) in fire for
effect. Proximity fuzes do not require adjustment.

a. Adjustment of Time Fires. The observer announces
FUZE TIME IN EFFECT in the method of engagement
element of his call for fire. He conducts adjustment with
fuze quick in the same manner as discussed previously. He
enters the time phase of the adjustment process when -

o Splitting a 200-meter bracket for an area target.
o Splitting a 100-meter bracket for a point target.
o An adjusting round has effect on the target.

The transmission to enter the time phase of adjustment is
FUZE TIME followed by a correction (or REPEAT); for
example, FUZE TIME, RIGHT 30, ADD 50, OVERor
FUZE TIME, REPEAT, OVER.

b. Height-of-Burst Corrections.

(1) If the initial time round is spotted as GRAZE, the
correction is UP 40. A 40-meter HOB correction will be
%p£lled until a spotting of AIR is obtained. Consecutive

AZE spottings may Indicate an error in the altitude of
the target reported in the call for fire or an error by the
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mechanical fuze setter on the gun. The observer must

avoid making deviation and rar_lﬁe corrections from a graze

%uTrSIt Usually, a graze burst will be over the target on the
ine.

(2) Once an initial AIR spotting is achieved, the
observer measures the spotting (to the nearest roil) and
comﬁutes an HOB correction by multiplying the spotting
by the OT factor. The HOB correction is made to the
nearest 5 meters to correct the HOB to 20 meters. If a
correct HOB can reasonably be expected, the observer
enters fire for effect. If the AIR spotting is excessively high
(60 meters or greater), the observer should observe
another salvo before enterlngnﬂre for effect. Excessively
high bursts will normally be short on the GT line and out
of the target area because the fuze functioned prematurely
in the projectile trajectory.

(3) If a graze burst is obtained after an airburst, the
correction is UP 20. Fire for effect is never begun when the
last burst observed resulted in a spotting of GRAZE.

8-27. ILLUMINATION

Battlefield illumination facilitates observation for both the
observer and the combat unit and restrains the enemy’s
freedom of movement. Illuminating shells can be used -

o To illuminate areas of suspected enemy activity.

e To provide illumination during adjustment of night fire
missions.

o Toharass the enemy.

e For incendiary effects.

The two methods of employing illumination are continuous
and coordinated.

a. Continuous Illumination. In some situations, an
observer m_ar need continuous light on the target area. This
method of illumination can be used in surveillance and will
be used automatically during the FFE phase of
coordinated illumination missions. When firing continuous
illumination, the ship fires one round about every 15
seconds. Thus, three fired rounds will result in one round
bursting, one flare at midpoint of descent, and one flare
near burnout. This technique should be used with
discretion to avoid wasting the limited number of star
shells (illuminating projectiles) available in the ship’s
magazine.

b. Coordinated Illumination. This is the common
technique used by NGF observers to adjust fire during
darkness. The observer transmits a call for fire for a
suspected target the location of which is not sufficiently
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accurgte to fire for effect. Thf ship fires an Bllumlna mH
round over the initial target locatlon. The observer the
moves the illuminatjon by subsequent adjustments. When
the flare 1s _ad#usted to provide %ood target location, the
observer informs the ship of the moment of best
llumination by transmitting the command STANDBY,
MARK. The ship then compites gun data to fire the initjal
round for HE adjustment to impact directly under the
oint of illumination burst at the moment of best
lumination. There will be a smfgle salvo of HE fire for
F_ach adbustment_. When fire for effect begins, the ship will
ire enoligh continuous illumination to ensure the observer
can see the target.

¢. Huminatjon Call for Fire. The observer uses the
standard call for fire format. He announces either
CONTINUQUS ILLLg]MINAT ON or COORDINATED
ILLUMINATION 1In the special instructions subelement of
the call for fire. The number qf_guns IS omitted, since one
gun 1s standard. The_ ammunition (illuminating projectile
and fuze) is also omitted. To prevent rpg_ped chutes, the
mission may require reduced char(f;e, particularly in firing
at ranges of less than 7,000 meters. An example of a
coordinated tllummation call for fire is shown below.

EXAMPLE
RE MISSION, TARGET NUMBER

TIIIIS E C2D, F
VAR AT COORDATED

=
O
=
<<

d. Pr_efl_rm%} Report. To differentiate petween the
Illumination Yrajectory and that to be used for subsequent
HE, the ship announces LINE OF FIRE followed by
READY and TIME OF FLIGHT for the illuminating
projectile. The observer must consider the path of the
emPty canister and its probable |mﬁact paint along the line
of Tire. The observer reads hack the prefiring report and
commands FIRE.

e. Illumination Adjustment Procedures. Spottings are
made to determine the location of the flare at the midpoint
of 1ts descent and the height of burnout of the flare, The
flare is normally correctedto position it over (behmd? the
target along the OT line to achieve a silhouette of the
target. If the target is on a slope, the flare normally is

ositioned short™of the target to allow the light to shine

ack onto the target. The direction and speed of the wind
also affect the positioning of the flare.

(1) Deviation and Range Corrections. These
corrections are given in multiples of 100 meters with a

minimum correction of 100 meters, Because the lighted
g;ggkgst iIrg:lgrge, bold corrections normally are used instéad of

(2% Height of Burnout. The height of burnout should
be between O (as it touches the ground) and 50 meters
above the ﬁroun_d._ Corrections are grwen In multiples of 50
meters with a minimum correction of 50 meters,

gag If the flare burns on the ground, the observer
counts the number of seconds 1t burps on the ground,
multiplies by the rate of descent, and rounds up to the
nearest 50 nieters. For the 5-inch illuminating projectile,
the rate of descent is 10 megers per second. For examPIe,_a
flare burns on the ground for 4 seconds. The correction is
[UP ?{? 4tseﬁonds X 10 meters per second = 40 meters
~ O meters

G(bz If the flare burnout is in the air, the observer
muyst determine the height of burnout. This can be done by
usmﬂ_bmo_culars (measure rojls x OT factor{. A second
techilique is to count the number of seconds that It takes
the flickerin emb?]r from the flare to reach the ground and
then multlpﬂ/ by the rate of descent. Atter rou de down
fo the nearest 50 meters, a correction is given to p

heignt of burnout between O and o0 meters. For example, a
flare burns out in the air. The observer counts 7 seconds
from the burnout until the ember touches the ground. The
correction is DOWN 50 (7 seconds x 10 meters per
second = 70 meters [= 50 meters]).

f. Continugus [llumination Procedures. The observer
adjusts the illumination as discussed above, Once the target
has been properly lit, the observer can begin the FFE phase
of the mission. [n this phase, the %hlp Ires |I|um|nat|n%
projectiles at sch a rate of fire that they keep the target are

continyously lit. The observer maz Increase or decréase the
rate of fire"by ordering an interval or sustained fire.
Examples of entering the FFE phase are shown below.

ace the

EXAMPLES
éo SALVOS, FIRE[F.éR EFFECT, OVER. (The ship
etermines the rate of fire,)

NE%AINED FIRE, 5 MINUTES, FIRE FOR EFFECT,

%)({/ESF/{ALVOS, INTERVAL 10, FIRE FOR EFFECT,

(1) When the observer wants to terminate illumination
early durmﬁl the FFE Phase, he should transmit CEASE
ILLUMINATION.

8-15
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E ) The observer may acquire a target durrng a
continuous illumination mission and want'to changg to
coordinated Illumination. He should transmit the commang
COORDINATED ILLUMINATION. This command
should be followed b% desired illumination correctrons
target description, method of enr];agement and method of
control chan es for exam ATED
ILLUMINAT N. LEFT 200, TROOPS IN THE OPEN,
FUZE CVTIN EFFECT OVER e ship erI fire one
il umrnatrnﬁ projectile and be prepared to mark.
Coordinated | umrnatron procedlures are described below.
gb Coordinated Illumination Procedures.The
p server's request for coordinated illumination m nv ay result
rom. acquiring a target during a continuous Illu matron
mission, or It may be a part of the observer’s method of
engaﬁement In ttie initial call for fire, This request alerts
the ship that the observer will adrust the illumination and
thatgevvr subsequently re uestE ai HJustHE (proectres
timed to Impact at the moment of best illumination. Durin
umrnatron aﬂjustment rp ase oft mission, the rl)p
|me every Iliuminating projecti efrre Itwr
prepared to markwhen commanded by the spotter.

(1) Mumination Adjustment. The observer adjusts the
Htg\méﬂglt)rlon on the target area by the procedures outlined

(2) Markin Procedure Once the |IIum|nat|ng fIare
has been positioned to yield the o trmum | hton the
t%getteobservertrﬁns Its STAN BY MAF OVER.

K informs t |p of th e%ptrmumr lumination.

Theshrp resﬁondsM RK The ship then times the

rr]rénlgeo ea]ce HE prorectrle to |mpact at the optimum, or
ti

(3). Hrdh Explosive Adjustment. Immediately after
recelving the read back of MARK, OUT, the oliserver
begins the HE adjustment phase. He transmits any
sy se uent correptrons to improve the accu]rac of the
Initial HE salvo. It no, HE correction |s sent the ship fires
termtral HE projectile at the point of aredepo ym nt
That point ma be posrtronedo the target location (f
silhouette or wind purposes), Example corrections are E
LEFT 200, DROP 00 VERand HE REPEAT, OVER.

(8) The ship transmits a new prefiring report for the
|:|REr01ect|Ie The observer reads it back and commands

The ship transmits SHOT for the illuminatin
proJectg?% and SPLASH, OUT%or the HE. ’

(c) The observer must preface each command with
the type of p ro,ectr e to which the correction is_to be
applied. Examples are ILLUM ADD 200, HE LEFT 200,
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OVER and HE ADD 50, 10 SALVOS, FIRE FOR
EFFECT, OVE

(4) Mark Modrfrcatron During the mission, the
observer may want to chanPe the fiming between the
illuminating and HE projectiles. To modity this interval,
the observer uses the term ADVANCE or RETARD.

a) Advance. If the observer wants the HE to fire
an | act sooner, he commap fs ANCE E(}so

nx)Dseconds are understood or example, HE LEFT
200 ANCE 05, OVE

(b) Retard. If the observerw nts the HE to impact
later, he commanas H D (s0 man)g seconds are
understood) forexample HE RET RD 03, OVER.

(5) Fire for Effect. During the fire-for-effect phase, the
ship automatrcallv frr% Irmrted contrnuous illumination.
This ensures that the observer has enough flumination for
surverllance The shrg fires the last |IIum|nat|n progectrle
Immediately after the last |mpact round_in FFE unless the
observer commandsCEASE [LLUMINATION sooner.

h. Illuminating Projectile Malfunctions. Two tgpes of

malfunctrons are unrque to Illuminating rounds. Special

procedures or ships and observers to compensate for
hese malfunctions are discussed below.

(1) Ripped Chutes. Because of high muzzle velocity at
shorter ranges, flare chutes mﬁ Ip Or Separate upon
deplo%ment Should this occur, t observer e orts tot
sh|% IPPED CHUTE, REPEAT h

EDUCED CHARGE, REPEAT The procedure to use
depends upon how often ripped chutes accur and whether
the reduced char%e can range the target area. The observer
also may request that the ship increase the range.

(2) Dark Star. A dark star is an illuminating round that
fails to deﬁloy at all or fails to ignite, Such malfunctions are
due to either faulty ammunition of |mero§Jer fuze SEttIthT
When a dark star occurs, report DARK
OVER. The ship should immediately check |ts time fuze
settrnds and note the time fuze lot being used. If further
|darks ars occur, there IS probably an error in the time fuze

8-28. FRESH TARGET SHIFT

An time during a mission, before transmrttrn? END OF
MISSION, an observer may want to shift fire oahr her
prrorrty tar]%et To do this, he uses the fresh tarq |ft
ech nrque eadvantageo this technigue is that the sh |p
can shift to the fresh target more quickly than if anot er
call for fire with new taret location data were introd ucepl
Into the gunfire control computer. The fresh target shitt
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Iets the observer temporarily suspend the adjustment of
fire for the orrﬁrnal target, brrng fire onto a higher zfr riorit
g

target. and then resume fire on the original target i
daes?red Procedures are drscusse(? be‘ J

a Call for Fire. The observer sends an abbrevi te]d fall
or fire, applying corrections from the impact of the last
?ar'svt"s‘a‘rv%‘ec”tté‘c‘téﬁ?atfeStt” éijt%rt ‘e“ea'rmt) o
rlata sentin t eca[I [ for fire Thea brevraterﬁ aq for fire is
discussed below.

(1) Observer identification is omitted.

IQF{ Warm order and tar%et number are transmitted
as FRESH ARGET TARGET NUMBER (next
tsucceedrng target number). There Is no break in
ransmission

(g Target location. is expressed as deviatjon, range
and/or altitu ecokreetron from the Iastqstatlvo frred%
on |na| tare to the reshta 9et Thes %
original O ectrun The difection to the re? tar et rs
nof transmitted unt afterthe first salvo of the tresh target
shift has been fired. Then it is sent onl rf It differs from
the original direction by more than 100 roils or 5°,

(4) Target description must always be included.

rﬂ Method of enga ement is omitted unless a change
from the initial call for Ire Js required. Since the essence of
the fresh target shiftis trmelrness changes that may cause a
deIay such as changes In ammunitjon, should be avoided.

The observer may consider using a less preferred shell-fuze
combination to retain a timely résponse.

(6) Method of control is omitted unless a change from
the mrtral call for fire 1s desrred ftheo server was in the
FFE phase on the original target, that phase will continue
unless the observer announces SPOTTER (OBSERVER)
ADIJUST, OVER.

b. Adjust Fire. Once the first salvo impacts for the fresh
tar ets Ift, t Ohe observer transmits a new OT direction (if
reqUired) and conducts adjustment onto the fresh target.

¢. Complete Firing. The observer continues adjustment
untrlhmhas aehrevgd the desire etrfectson the?1 resh target.

If he wants to resume frrrn%on the qriginal tar%et he agarn
uses the fresh target shitt techniqUe to return to the
original target. The target is referred to by its original
target number,

d. Re%ord as Tar?et I the opserver wants the ship to
record a target for future firing, he must transmit
RECORD ASTARGET, TARGET \UMBER (s0-and-s0)

after fire for effect on that target is completed but before
sending END OF MISSION.

e. End Mission. When he is satisfied with the effects on
each of the t (ar%ets fresh and original tar ets% the mission
IS terminated in target number sequence. tacn target must
be referred to b tarr%et number in r’e\h)ortrn(g the damalgrT
assessment Fo exa

{,orrgrna tar et% F% %
DESTROYED TARGE MBER AB4008 (fresh target
SAGGER WEAPON SILENCED, OVER.

8-29. SIMULTANEOUS ENGAGEMENT
OF TWO TARGETS

The progedures for the simultaneous en?a ement of two
targets differ from those of the new target shift in that the
fa get IPcatron IS notsené usin 1he shift from the last
salvo. If the ship can con mult e missions (MK-86 or
two s Barate gunfrre control g/stems LBBR the observer
can adjust fire onto two targets Simultanousty.

a. The call for fire for the second target in simultaneou
engagement 1 he standard Six- e(?eme t ca] t r%rreqrstea
In[paragraph 8-13

b. The observer must preface each correction with the
target number to which it is to be applied.

¢. The shréa erLno transmit SPLASH in order to provide
more time for the observer to transmit corrections.

8-30. FIRING ON A RECORDED TARGET

I fires are desired on a previously recorded target or a
anned'i target, the obsert[/)er sends%n abbrevrateagcall for
ire as discussed below.

a. Observer identification is required.

b. Warnrng order and target number consist of the word
FIRE followed )éthe target number; for example, FIRE
tTrﬁlFstnc];ISESITOA\IUM ER (so-and-s0). There Is no break in

chiTparget location is omitted. It is already known by the

d. Target description is omitted unless changed from the
recorded description,

€. Meéhod of controlr transmitted as requrred If frrrn ﬁ
recorde ttarggt romtesames tesme |r|nr%
fasw hen the data were reeorded a rst savo FFE may be
easible.

8-17
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8-31. 16-INCH NAVAL GUNFIRE
MISSIONS

Adjusting fire from the 16-inch guns of a battleship is
somewhat different than adjusting that from the 5-inch
guns.

a. Characteristics. The 16-inch gun produces a
significantly larger dispersion pattern than does the 5-inch.
The pattern is about 150 meters (or greater) wide and 500
meters (or greater) long. The pattern depends on the
terrain, target range, and number of guns in effect. The
observer should expect 2 to 5 minutes between transmitting
a correction and shot of the next salvo.

b. Call for Fire. The standard call for fire is used. The
armament and number of guns must be considered.

(1) Armament. If the observer does not specify the
armament, the main §1_6-|nch) gun will be fired. If the
observer wants the 5-inch gun fired, he announces
SECONDARY ARMAMENT.

(2) Number of Guns. Ship operating procedures may
differ in the number of mounts and/or turrets to be used in
adjustment and fire for effect. Coordination with the
hattleship is encouraged on this subject.

c. Corrections. Because of the rather large dispersion
pattern and the slow response time for each shot, observers
should use bold corrections to hit the target as rapidly as
possible. Bracketing is not feasible.

d. Erratic Rounds. The observer may want to use the
MPI adjustment technique. On occasion, the dispersion
pattern will contain an erratic round. When determmmg
the MPI, the observer should ignore erratic rounds an
determine the MPI from those impacts which form a
reasonable group.

8-32. DESTRUCTIVE FIRE

Destructive fire missions by NGF ships involve deliberate,
accurate gunfire normally using a single gun or turret
against each target. This can be expensive in ammunition
and take a considerable amount of time to execute. During
the mission, the gun or turret and ammunition lot are not
changed. The ship should be positioned to allow for the
best conditions and orientation with respect to the GT line
and the terrain in the target area. The GT range should be
as short as possible in order to reduce the dispersion zone.

a. Adjustment. Ship adjustment should be used if
possible. If the observer conducts the adjustment, he does
s0 in the normal manner described previously until the
MPI is at the split of the 100-meter range bracket.
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b. Fire for Effect. Groups of rounds, usually five for a
single gun, are fired ana the averages for deviation and
ran?e spottings are noted. A correction based on the MPI
of all the rounds is then sent. Five rounds are fired again.
The correction is made as accurately as possible; for
example, RIGHT 10, DROP 25, REPEAT, OVER or LEFT
5, REPEAT, OVER.

8-33. MASSED FIRE

a. Two or more ships may be required to engage large or
important targets simultaneously. If they have not already
been given a direct sup()fort mission, gunfire request
procedures must be started.

b. A collective call sign is used. All orders from the
observer are read back by the senior ship. The other ships
acknowledge the transmissions. The first ship to report
READY is adjusted onto the target in the normal manner.
The other ships are individually adjusted as they report
READY. Usually, one or two bold corrections are used to
bring the MPI into the required target area. To facilitate
observer control, AT MY COMMAND may be used. At
the comEIetion of adjustment, the observer announces
CANCEL AT MY COMMAND, ALL GUNS (required
number) SALVOS, FIRE FOR EFFECT, OVER.

8-34. SPECIAL NAVAL GUNFIRE
COMMANDS AND REPORTS

a. The commands below are given for safety reasons.

gl) CHECK FIRING. Anyone can command CHECK
FIRING when an unsafe situation becomes apparent. This
command causes the ship to instantly stop firing.

(2) CANCEL CHECK FIRING. The originator of
check firing must announce CANCEL CHECK FIRING
for the fire mission to continue.

b. The commands below would be given by the observer.

_ &1) SPREADING FIRES. This command is used after
fire for effect has been delivered. It notifies the ship that
the observer wants to distribute the fires over a large area.
The words SPREADING FIRES are followed by a
correction and the command REPEAT X)ertaining to the
volume of fire); for example, SPREADING FIRES,
RIGHT 200, REPEAT, OVER.

_(2) TREND. The observer may notice the rounds
drifting away from the target. Then this report, along with
an indication of direction and drift in meters, is sent to the
ship. This facilitates the identification of the gunner
problem by the ship. An example command is TREND,
SOUTHWEST, 100 PER SALVO.
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(3% STRADDLE. A multrﬁ;un salvo may bracket a
%ar et. Then the observera nounces ST ADDL

dbyacorrec‘ron to place the MPl on t gtar get.
The term 1s pormally use during a ship-adjust or
massed-fire mission.

(4) CHECK SOLUTION. This command is transmitted
if the observer suspects an error |n the unnery solution for
a salvo. Before send mq [ON., "the observer
should check his tar Iocatron data partrcularlly direction
If the error ISIn asubse[%uent salvo Anothe common
cause for errors In a rust ent is a chan ernt e 0T act(i
resu trn% rom a target location error. The ship will
respond with either SOLUTION CHECKS or NEGLECT,

¢. The commands below would come from the ship.

EGLECT. This report is.sent by the shi

re dl)th‘at% IFast salvo was i Pred wit [r]ncor/rect dataan
rw corrects the ettr sand transmits READY, OVER
when It is prepare ro

2) DELAY. This command IS f Ilowed by an estrmate
ftr ern mrnutes Itmeansthzir éhr pIs n?t readﬁl
rre until the given time has elapsed - usually a short
duration. When the ship Is prepared to fire, it reports
READY, OVER.

iS ) WILL NOT FIRE. This command is followed by an
exp ana}ron It means that the shi mp Yvrll not continug the
mission for the stated reason. Nor zi the reason |sa%un
mount malfunction gmount casua tyrz a hrg er priority
mission, or a circumstance such as counterbattery fire.

8-19
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APPENDIX A
LASER RANGE FINDERS AND DESIGNATORS
AND WEAPON SYSTEMS

A-1. INTRODUCTION

Modern battles are fought and won by a combination of
air, land, and naval forces working together. As the
complexity of the battlefield increases, we, as a nation, have
turned to developing technology to help us meet the
challeng?es we face. One of the most promising of the new
technologies is the development of laser systems to
increase our capability. (Laser stands for light amplification
by stimulated emission of radiation.)

a. Laser Use on the Battlefield. The use of laser

technology on the battlefield has developed in three

anary areas: laser target rangmgI and designation systems,

(iSSIK/I agqmsnlon systems, and laser-guided munitions
S).

(1) Laser target ranging and designation systems
provide accurate directional distance and vertical angle
Information for use in locating enemy targets. These
systems may vary from hand-held to aircraft-mounted

evices, but they all perform the same basic function.
Once a target has been selected and accurately
located, the laser designation capability is used to
identify the specific target for laser-guided munitions.

(2) Laser acquisition devices are used to acquire
reflected laser energy. These devices are used in
conjunction with laser designation s?/stems to pinpoint
targets or other specific items. Normally, laser acquisition
devices are mounted on fixed-wing aircraft or helicopters.

(3) Laser-guided munitions home in on reflected laser
energy during the terminal portion of the attack to
accurately hit the specific target. Such munitions are part
of the precision guided munition (PGM) family.

b. Requirements. Three basic requirements for using
laser designators with laser acquisition devices or laser-
guided munitions are discussed below.

(1) The PRF code of the laser designator and the laser
acquisition device or LGM must be the same.

(2) An agreed-upon direction of attack is necessary.
The laser acquisition device or LGM must be able to
‘O‘Isense" the reflected energy from the laser designation

evice.

(3) The laser designator must be lasing or designating
the target at the correct time.

¢. Valug. The value of laser devices and LGMs has been
recognized by all branches of the armed services. Each
service has developed laser systems to meet its own
particular needs. The proliferation of laser devices has
already resulted in the development of service-specific
procedures and international standardization agreements
;_STANAGS and/or QSTAGS). To achieve our goal of
ighting together efficiently, we must use procedures to
which all services have agreed. These procedures are still
heing developed. This appendix gives information on the
use of the Army’s primary laser systems and a brief
description of those of other services.

A-2. GROUND/VEHICUIAR LASER
LOCATOR DESIGNATOR

a. Description. The G/VLLD is the Army's long-range
designator for precision guided semiactive laser weapons. It is
two-man portable for short distances and can be mounted on
the M981 FIST vehicle. The G/VLLD gives the observer
accurate OT distance, vertical angle, and azimuth data.
Accurate azimuth information depends on initial orientation
of the G/VLLD. All three items of information are shown in
the eyepiece display.

(1) The laser designator places coded laser energy on
stationary or moving targets. Reflected coded laser energy
provides guidance information for terminal homing
munitions such as Hellfire and Copperhead. The code
transmitted by the designator is manually set on the
G/VLLD PRF code switches by the observer. This same
code is also set on the laser-guided projectiles to be fired
for that observer. Coded laser energy allows for multiple
designators to operate in the same target area without
mutual interference. The G D s equipped with an
AN/TAS-4 night sight|(Figure A-1)| This night sight
significantly increases the observer’s ability to detect and
engage targets durmP periods of reduced visibility caused
by darkness or batlefield obscuration.

(2) Detailed procedures for the technical operation of
the G/VLLD are in TM 9-1260-477-12. This manual
discusses those operational aspects of using the G/VLLD
not covered in the TM.

A-1
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NOTE: The division FSE is the overall manager of PRF
codes for the division area. Blocks of codes are
assigned to division artillery, to maneuver brigades or
batfalions, and to the division. The lowest level for
managfement of PRF codes Is the brlgrade FSE, which
controls fire support for the brigade. The brigade FSE

rovides Posn Vﬁ coor_ﬂmaﬂon of the codes, for both the

esignator and the artillery FDC as a part of fire missjon

pracessing. Far infarmation on Air Force PRF codes,
see|Chapter 8, Section |

Figure A-1.  G/VLLD WITH NIGHT SIGHT

b. Boresighting the G/VLLD. The manufacturer’s
tolerance on the G/VLLD laser designator/range finder
%LD/R) is enough to ensure that the laser line of sight and
he day optics remain in boresight under normal
conditions. However, unusually rough handling of the
G/VLLD may cause a boresighting problem. If the
observer suspects the laser and optical alignment, he
should turn in the G/VLLD to DS maintenance. The night
sight of the G/VLLD also requires boresighting. The
observer should be familiar with these procedures. The
mg?ht-wsm_n sight is b_oresqhted at the time of mounting. A
field boresight check is performed on the G/VLLD.

c. Initial Orientation of the G/VLLD. Since target
locations are determined by the polar plot technique,
target location accuracy depends on the accuracy of the
observer’s location as reported to the FDC and of his
initial orienting azimuth. The G/VLLD gives accurate
distance, direction, and vertical angle data. However, the
accuracy of the azimuth information depends on the initial
orientation of the G/VLLD. Upon occupation of a
position, the observer should ensure that accurate orienting
Information is placed on the G/VLLD and that his

A-2

accurate location is encoded and sent to the FDC. As a
minimum, he should do the following as soon as possible
after occupying an observation post:

o Using an M2 compass, measure the ?rid azimuth to a
reference point that is easily identifiable on the ground.

o Orient the G/VLLD on the reference point, and set the
%nd azimuth reading in the azimuth display of the
/VLLD eyepiece.

o With the G/VLLD thus oriented for direction,
determine the azimuth, distance, and vertical angle to
any point that he can observe with the G/VLLD and
can identify on his map.

o Determine his location through resection and terrain
analysis and report his grid coordinates to the FDC.

A-3. SELF-LOCATION

The observer should refine his location and the orientation of
the G/VLLD as soon as possible. If possible, his location
should be determined by survey. Lackm%‘survey control,
however, he can use the G/VLLD to locate himself through a
procedure called self-location. In this procedure, the observer
sends to the FDC the direction, distance, and vertical angle to
two known points separated by at least 300 mils. He must also
specify which known point is on his left. The FDC determines
the G/VLLD location. Then the FDC determines the correct
orienting azimuth to one of the known points. This
information is sent through secure means to the observer. The
observer then ﬁlots his location on the map and reorients his
G/VLLD on the known point with the corrected azimuth.
Self-location can be done by using two known points, one
known point and one burst, or two bursts.

NOTE: The observer’s location can also be determined
b%/ using only one point. However, the accuracy of the
observer’s location depends on the accuracy of the
Initial azimuth orientation of the G/VLLD.

a Self-Location by Use of Two Known Points.

(1) With this method, the observer uses two known
Pomts A known point may be established
hrough survey, mng, or measuring from a map. If
measured from a map, the point must be easily identifiable
on the ground; for example, a church steeple, a water
tower, or a prominent road junction. The observer must be
sure that he can associate the known point on the ground
with the same point on the map. This method of
self-location is the most accurate and, therefore, the
preferred technique. When using a voice call for fire, the
observer will announce trilateration in the method of fire.
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EXAMPLE
A24 THIS IS A58, TRILATERATION, OVER.
KNOWN POINT CADDO, DIRECTION 1743 ((,encodetlj}
DISTANCE 1230(Sencode9 VERTICAL ANGLE PLUS
10(]%ncoded KNOWN POINT FLATTOP encodedg,
DIRECTION 2338 (encoded), DISTANCE 3180
é)e\r}E%ded), VERTICAL ANGLE MINUS 10 (encoded),

KNOWN POINT CADDO ON LEFT, OVER.
ABS THIS 1S A24 LOCATION NKA47253834 (encoded),
DIRECTION TO CADDO 1723 (encoded), OVER.

(2) If the observer has a DMD, the DMD FR LASER
message is used for this function as follows. Select
TRILAT to determine the grid coordinates of the
G/VLLD location. Tell the FDC in a FREETEXT
message which known points will be lased and which
known point is on the observer’s left. The leftmost known
point must be lased first and identified as point 1. The

rightmost known point must be lased second and identified
as point 2.

b. Self-Location by Use of One Known Point and
One Burst. If only one known point is available, the
second point may be established by a planned burst of an
HE or a WP round (Figure A-3). The observer should
plan the location of the burst so that it is segarated from
the known point by at least 300 mils. Graze bursts should
be used. Using the G/VLLD, the observer ranges the
known point and the burst of the round to determine the
direction, distance, and vertical angle (VA) for each of the
two points. He reports these to the FDC. The FDC
computes the G/VLLD location and corrected azimuth to
the known point and sends the information to the observer.

NOTE: The accuracy, of the computed G/VLLD location
and the reference azimuth is affected by the accuracy of
the firing data used to fire the round. The FDC should
use the most accurate data available.

Figure A-2. SELF-LOCATION BY USE OF TWO KNOWN POINTS

+ CADDO
DIRECTION 1743
DISTANCE 1230
VERTICAL ANGLE +10
OBSERVER

+ FLATTOP

DIRECTION 2338
DISTANCE 3180
VERTICAL ANGLE -10

Figure A-3. SELF-LOCATION BY USE OF ONE KNOWN POINT AND ONE BURST

OBSERVER

BURST
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EXAMPLE
S A58, SELF-LOCATION, 1 ROUND, OVER.
OINT CADDO, DIRECTION 1743 (encoded)
\ E) Engcoded), VERTICAL ANGLE PLUS
1ROUND ngm NK59837dG OVER.

05 (enco'gled . DISTA

A2 THIS |

b

CE 3420
encoded),

—Z

¢. Self-Location by Use of One Known Point.

(1) This method is used by a DMD-equipped observer
communicating with a BCS-equipped FDC. The FR
LASER message format is used for this method as follows:

o Select RESEC in the MSN field of the format.

o Tell the FDC in a FREETEXT message that RESEC is
being used and on which known point.

o After the round is fired, lase or range the burst. (Laser
polar data are “dumped” into the FR LASER format.)

e Select active mission buffer 1, and compose an EOM
SURV message with EOM RAT in the CONTROL field.

. Fron‘tlJ the FDC receive the MTO assigning a known point
number.

o Compose and transmit a FREETEXT message telling the
FDC that a RESEC follows the known point number
received in the previous MTO.

o Select active mission buffer 2.

e Enter the known point number from the previous MTO,
and transmit it to the FDC.

NOTE: The FDC determines and transmits a location
back to the G/VLLD-equipped observer.

NOTE:; If no known_point has been established, one can
be established by using an FR GRID message with EOM
RAT In the control field. An MTO will then’be sent from
the FDC tq notify the G/VLLD-equipped observer of the
known point number assigned to that grid location.

~(2) The one known point method also may be used
with a burst as follows:
e Compose and transmit FR GRID with ADJ FIRE
entered in the control field (active mission buffer 1).
o Compose an FR LASER message in active mission buffer
2 with RESEC entered in the MSN field of the format and
DIR, DIST, VA, and KN PT # entries blank

d. Self-Location by Use of Two Bursts. If no known points
are available, the bursts of two rounds may be used as the
Rrearranqed points. The observer selects the locations at which

e wants the rounds to burst, ensuring that they are separated by
at least 300 mils (Figure A-4). Also, the direction to a reference
point is determined. When the rounds are fired, the observer
ranges the bursts to determine the direction, distance, and
vertical angle of each burst point. He reports these to the FDC
and records the direction to the second burst point. The FDC
computes the G/VLLD location and corrected azimuth to the
second burst point and sends the information to the observer.
The observer determines the difference between his measured
azimuth to the second burst point and the azimuth that the FDC
reported to the second burst point. The angular difference, in
mils, is plus if the reported azimuth from the FDC is greater
than the azimuth the observer measured It is minus if the
reported azimuth from the FDC is less than the azimuth
measured by the observer. The difference is applied to the initial
reference point azimuth by either adding or subtracting, as the
sign indicates. The observer places the resulting azimuth on the
G/VLLD while sighting on his initial reference point.

Figure A4. SELF-LOCATION BY USE OF TWO BURSTS

>
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REFERENCE POINT
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i
[
|
i
A 300 MILS
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M
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OBSERVER
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. EXAMPLE - .
The observer occupies a position and initially orients
the G/VLLD by usm’% an M2 compass, He selects a
reference point (BAR'\P and measures the azimuth to
BARN as 5,796 mils, No known points are available,
so he requests self-location using two bursting

rounds.
824 THIS IS A58, SELF-LOCATION, 2 ROUNDS,

VER.

1ROUND, GRID NK603368, OVER.
Round is fired and observed.)

IRECTION 6398, DISTANCE 4110, VERTICAL
é\blE%LE MINUS 9, I ROUND, GRID NK564381
@ound is fired and observed.

IRECTION 5927, DISTANCE 3840, VERTICAL
é\I>IE%LE MINUS 11, FIRST ROUND ON LEFT,

The FDC determines and sends to the observer his
g/\/tLLD Itocatlon and orienting azimuth to the second
urst point.

A58 THIS IS A24, LOCATION NK58723423
encoded), DIRECTION TO SECOND ROUND 5918
Eencoded, OVER.

Having recorded the G/VLLD-measured azimuth to
the second burst point, the observer records the
FDC-reported information and makes the following
computations:

G/VLLD-measured azimuth 5927
FDC-reported azimuth 5918
Angular difference 9

Observer azimuth to reference point

XMZ comé)_ass) 5769
ngular difference 9
Corrected azimuth to reference

point (BARN) 5760

The observer places this resulting azimuth on the
G/VLLD while'sighting on reference point BARN.

A-4. SECOND G/VLLD-EQUIPPED
OBSERVER ASSISTANCE

A G/VLLD-equipped observer who has been accuratel

located and oriented throu\?Lh survey or throug

self-location can help other G/VLLD-equipped observers
locate themselves. The second observer can establish
known points for another G/VLLD-equipped observer to
use in self-location, or he can perform a simultaneous
observation with the other observer on two illuminating
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rounds. The FDCs can refer G/VLLD-equipped observers
requmnP self-location to G/VLLD-equipped observers
accurately located to coordinate assistance.

a. Establishment of Known Points for Other Observers.
An observer emplacing a G/VLLD may have no
preestablished known points and no readily identifiable
terrain feature that can be measured from a map. A second
observer with an accurately located and oriented G/VLLD
can use his G/VLLD to establish known points for the other
observer. To do this, both observers must be able to see a
common area Well enough to clearly identify and locate two
objects to serve as known points for self-locations; for
example, a prominent lone tree and an abandoned tank.
These points should be separated by at least 300 mils as
observed from the G/VLLD position being located. This
requires very careful and thorough coordination between the
two observers. Once mutually agreeable points have been
identified they can be established as known points as outlined
in the example below.

EXAMPLE

A G/VLLD-equipped observer, A23, has no known
points in his area, The FDC, A16, instructs him to
contact A47, a nearhy observer with a G/VLLD that is
accurately located and oriented, for assistance in
establishing known points in his area. Mutually
agreeable points have been identified.

A16 THIS IS A47, KNOWN POINTS FOR A23,

KNOWN POINT TREE, DIRECTION 0832
encoded), DISTANCE 5740 (encoded), VERTICAL

NGLE MINUS 9 (encoded), KNOWN POINT
TANK BODY, DIRECTION 0947 (encoded),
DISTANCE 6370 éencoded), VERTICAL ANGLE
MINUS 11 (encoded), OVER.

With two known points established, the observer
operatm(t;hthe G/VLLD being located can now locate
hlmtself rough self-location by using two known
points.

AL6 THIS IS A23, SELF-LOCATION, OVER.
KNOWN POINT TREE, DIRECTION 5823
}gncoded), DISTANCE 6240 (encoded), VERTICAL
NGLE MINUS 10 (encoded), KNOWN POINT
TANK BODY, DIRECTION 6207 (encoded},
DISTANCE 5970, VERTICAL ANGLE MINUS 14
(encoded), KNOWN POINT TREE ON LEFT, OVER,

A23 THIS IS A16. LOCATION NK38374512
é)e\r}E%ded), DIRECTION TO TREE 5815 (encoded),

A-5
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b. Location by Simultaneous Observation. An
observer with an accurately located and oriented G/VLLD
can help determine the location of another G/VLLD. He
does this by performing a simultaneous observation on two
illuminating (illum) rounds with the other G/VLLD
observer (Figure A-5). This technique is especially useful
during periods of limited visibility. Both observers must be
able to see and lase the illuminating rounds. Also, these
illuminating rounds must be separated by at least 300 mils
as observed from the G/VLLD position being located.
Thorough prior coordination between the two observers
must take place for this technique to be effective. The
observer with the G/VLLD being located records the
direction to a reference point and prepares to observe. The
observer with the accurately located G/VLLD acts as the

control_ling station and initiates the illumination call for fire
as outlined in the examplg on the next page.

NOTE: Ranging an illuminating canister may be difficult for
some observers. A variation of thie technique is to adjust
the illumination so that it burns on the ground. Both
observers then range the flare,

_ ~ WARNING
Lasing or ranging above the skyline requires specific
authorization from range control during peacetime
training.

Figure A5. LOCATING SECOND OBSERVATION POST BY SIMULTANEOUS OBSERVATION

SIMULTANEOUS
OBSERVATION
SECOND ROUND

SURVEYED OP

ILLUMINATING ROUNDS

SIMULTANEQUS
OBSERVATION
FIRST ROUND

GREATER
\ THAN
\  300MIS

\
\\/

OP LOCATION UNKNOWN
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EXAMPLE

AdT is the observer with the aCCU(ate|P/ located G/VLLD. A23 is
the observer with the G/VLLD being located. A6 is the battery
FDC. Coordination between A47 and A23 has already taken

lace.
216 THIS IS A47, SIMULTANEOUS OBSERVATION WITH
A23, OVER.
(l)\EQE%UND, GRID NK374522, 1 ROUND, GRID NK391516,
ILLUMINATION, BY ROUND AT MY COMMAND, OVER.
A47 THIS IS A23, READY TO OBSERVE, OVER.
A47 THIS IS Al6, READY, OVER.
(A47 commands the first round to be fired.)

As the illuminating round descends, the observer with the
accurately located G/VLLD coordinates simultaneous lasing

Al6 THIS IS A47, DIRECTION 0437 Fgencoded , DISTANCE
3180 (encoded), VERTTICAL ANGLE PLUS 21 (encoded).
Al6 THIS IS A23, DIRECTION 6377 (encoded), DISTANCE
4120 (encoded), VERTICAL ANGLE PLUS 23 (encoded).

The observers must use their jud?ment to determine if they
have received an accurate return from the flare. If one of the
observers believes that he has an inaccurate return, the
tracking phase should be repeated before any data are sent to
the FDC. Once the observation data have been completed for
both rounds, the FDC determines the location and orienting
azimuth correction.

A23 THIS IS A16, LOCATION NK49163842 (encoded),
DIRECTION TO SECOND ROUND 0317 (encoded), OVER.
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on the flare. He begins tracking the descending flare and has
his RATELO transmit TRACKING, TRACKING, TRACKING, ) . .
.. LASE. The observer with the G/VLLD being located records his
G/VLLD location on the map and adjusts the azimuth to his
reference point as described in the pracedures for self-location

Once the command LASE is given, both observers lase or f
using two bursts.

range the flare simultaneously.

A-5. OBSERVER ACTIONS
AFTER BEING LOCATED

ii. As soon as the é)bserver_ knows hi? accurate
ocation, he should determine polar, plot data to
several prominent points around his position. The FDC

can determing the grids of these paints for the
abserver, making them known points (Figure A-6).
Then the observer can refer to these known points
when he moves. He can use them In self-location by
Hglsri]t?otr?e two known points technique to locate his new

Figure A6. USING A LASER TO DETERMINE KNOWN POINTS AND NEW LOCATION

NEW LOCATION CAN BE DETERMINED BY RESECTION
FROM ANY TWO OF THE KNOWN POINTS

A
e

&

CURRENT

LOCATION
T

* i KNOWN POINT
(GRID)
P A\fnewous LOCATION
2
'M Qq"’@g
KNOWN POINT * KNOWN POINT
(GRID) (GRID)
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8. When the G/VLLD I%canon has q]een accuratel

etermined and is known Q/the FDC, the observer us ?
the G/VLLD to measure distance, direction, and vertica
angle to targets from his location (Figure A-7).

Figure A-7.  TARGET LOCATION BY POLAR PLOT

GRID NORTH

OBSERVER

b. If the angle of deviatign exceeds 100 mils, the mil
relation and observer adjustment techniques are not
iiccurate fnou%h. In this cash, the observ?1 sends the
aser polar plot data of the burst to the FDC to
con&gu e thB shift. Ir? a unit e%mﬁ]ped Wltq BCS or
BUCS, the observer always sends the laser plot to the
FDC. The computer determines the shift to place
accurate fires on the target.

EXAMPLE

BURST DIRECTION 5872, DISTANCE 4350
VERTICAL ANGLE MINUS 11, FIRE FOR EFFECT,
OVER.

¢. If the angle of deviation is 100 mils or less and the
sggeportm FDC does not have B(fS or B he
abserver computes his own shitt as follows: A-3
lllustrates the example.)

« Compute the observer-burst ‘]OB) distance factor by
expressing the OB distance to the nearest 1,003 meters,

. Polar plot data {encoded taken from the G/VLLD can
be sent directly to the FDC (Preferred), or it can be
converted to a grid location and then sent t0 the FDC.

This paragraph implements STANAG 2934, Chapter 6,
Annex A and QSTAG 505.

. EXAMPLE
Distance to burst = 3480 = 3 (OB factor).

o Determine the horizontal shift by multiplying the
anqular deviation by the OB factor and e>_<pressm_?| the
answer to the nearest 10 meters by using artiflery
expression.

A-6. ADJUSTMENT OF FIRE

a. If the G/VLLD is accurately located and is properly

?_nented, resultmq target locations will be accurate enough for
Ist-roundl FFE_ missions, H?wever, man?_( fimes, some O the
requirements for accurate first-round FFE are facking at the
firing battery. If the observer is not sure he can dchieve
first-round FFE on the target, he should request an adéus_t-ﬁre
migsion. The G/VLLD then gives him a superior capaolity to
adjust fire for conventional munitions. Once the first
adjustment round Impacts, the observer determines_ whether
the round impacted right or left of the target. Then he
determines angular deviation by finding the difference
hetween the measured dlrec?%n to the target élnd the
measured direction to the burst of the adjusting round.

EXAMPLE
25x 3 =75, or L80 meters ) o
(A?gular deviation) x (OB factor) = horizontal shift, in
Mmeters.

NOTE: The call for fire formats outlined inChapter 4 are
used. Target locations are usually laser polar plots.
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o Determine the range shift by finding the difference
between the OT range and the OB range and
expressing it to the nearest 10 meters.

, EXAMPLE
Distance to target 3,680 meters
Distance to burst -3480 meters
+ 200 meters

(OT range) - (OB range) = range shift

o Compute a vertical shift (required only if it exceeds 30
meters) b determmlnq the vertical angle difference
between the burst and the target, multiplying by the
OB factor, and expression to the nearest 5 metérs.




EXAMPLE

Vertical angle to target ~ +2 mils
Vertical angle to burst (-) -1 mil
Vertical shift +3 X 3 =9 meters =

10 meters, Less than 30 meters;

no correction is needed.
(Vertical angle) x (OB factor) = vertical shift (meters)
Correction sent to FDC: LEFT 80, ADD 200, FIRE
FOR EFFECT, OVER.

FM 6-30

Figure A-8. USE OF G/VLLD FOR DETERMINATION OF SUBSEQUENT CORRECTIONS

DIRECTION 0220 /
DISTANCE 3680
ANGLE +2
VERTICAL /  ANGULAR
DEVIATION

25 MILS

M= OBSERVER

/
~ \\
/ DIRECTION 0245

DIRECTION 0220
DIRECTION 0245
DEVIATION ~ 25 MILS

__—,

DISTANCE 3480
VERTICAL ANGLE -1

A-7. AUXILIARY ADJUSTING POINT

a. To achieve surprise on the target, an adjusting point may
he selected that is well away from the target. To ensure that
the adjusting point is far enough away, the angle of deviation
between the target and the adjusting point should be at least
100 mils. Inany case, the FDC computes the shift.

EXAMPLE
An observer’s position is map-spotted, and the G/VLLD
is oriented for direction by using the M2 compass.
Registration corrections are not available. The observer
es the target and obtains the following datef (Figurd
A-9):

Direction 0220 mils
Distance 3,680 meters
Vertical angle +2 mils

b. If the observeor has a DMD, he uses the following
procedures to adjust on an auxiliary adjusting point;

o Select OK TGT to identify a new target location.

e Select OK BT if the adjusting round was observed and
the burst location has been ranged. The BCS will
compute the shift required. Normally, fire for effect can
be specified after one adjusting round has been
observed and ranged.

e Select DNO TGT or LOST TGT if the adjusting
round was not observed or was lost and the target
location has been ranged. This procedure can be used
to identify the original or a new target location.

o Select LOST BT if the ad%usting round is lost and the
estimated burst location has been ranged. Because the
actual burst location is uncertain, another adjusting
round is requested.

A-9
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o Select IGN RD if the adjusting round was erratic and

NOTE: To facilitate accurate fires on the target, the

another one must be fired. observer should select an_auxiliary adjusting point
L
EXAMPLE (Continued) : s ornonore > e
The g_bsetrvel{l lt&\segggs?e;llectsl Ian adjus(tjl?g potlr?t at gr_ltd
coorainates , WEIl removed 1rom the vicinity ¢. To digitally accomplish an adjust fire mission by using
?JaEhgoti%{geL and sends a call or fire for adjustment to an auxil?ary adjusting point. the #ollowing procedure must
HATH ﬁ\l 5 56 ADIUST FIRE, SHIFT AUXILIARY be used (see alsq Appendix B)
- Compose and transmit an FR LASER message with
ADJUSTING POINT GRID NK633374 OVER, * i . ;
TARGET DIRECTION 0220 DISTANCE 3680, data to the auxiliary acjusting point.
VERTICAL ANGLE PLUS 2, OVER o Receive the MTO with target number assigned.

g;\’-}g’gALION ASSEMBLY AREA, ICM IN EFFECT,

NOTE: When the adjusting round bursts, the
observer ranges the burst ard sends the data to ~ Receive SHOT (round impact).

o Compose and transmit an SA LASER message with
data to the target and OK TGT entered in the OBSN
field of the message.

— Compose and transmit an SA LASER message with
data to the burst. Enter OK BT in the OBSN field

BURST DIRECTION 0803, DISTANCE 5010 and FFE in the CONTROL field.
gliﬁzETFI{CAL ANGLE PLUS 1, FIRE FOR EFFECT,
The FDC computes the shift and fires for effect on the NOTE: The following[example] shows the message
original target. formats as they would appear omthie DMD display.
Figure A9. SHIFT FROM AN AUXILIARY ADJUSTING POINT

DIRECTION 0220

DISTANCE 3680

VERTICAL ANGLE +2 P

A DIRECTION 0803 VN
DISTANCE 5010
OBSERVER VERTICAL ANGLE +1 I
(633374)
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EXAMPLE
FR LASER TO AUXILIARY ADJUSTING POINT
FR LASER M1 AUTH— D TNO DEST—
DIR— STR— ANGLE—
SLT DIST— DOP— PRI—
VA— RAD/LGTH—
MSN— WIDTH—
ATTITUDE—
TGT— SHELL/FZ—
CONTROL—
SA LASER TO TARGET
SA LASER ML AUTH— D TNO DEST—
DIR— TGT NO—
SLT DIST— SHELL/FZ

VA— CONTROL—
OBSN—OKTGT ~ ANGLE—

RECEIVE SHOT (FO CMD MESSAGE)
Round impacts

SA LASER TO BURST
SA LASER ML AUTH— D TNO DEST—
DIR— TGT NO—
SLT DIST— SHELL/FZ
VA— CONTROL—FFE
OBSN—OKBT ~ ANGLE—

A-8. OBSERVER CLOUD HEIGHT

a. In addition to reporting his location to the battery FDC,
the observer must report observer cloud height (height of
clouds above the observer). The cloud height over the
tartfzjet (target cloud height) significantly affects the
performance of the Copperhead round. Cloud ceilings that
are too low will not allow the Copperhead round enough
time to lock on and maneuver to the designated target. The
FDC uses the reported observer cloud height to compute
target cloud heights.

b. The observer must use his judgment in evaluating the
potential effects of clouds over the target area on
Copperhead performance. On cloudy and partly cloudy
days, observer cloud height must be determined. The
observer should not hesitate to report separate observer
cloud heights for tar%et areas having significantly different
cloud coverage. The procedures below are used to
determine observer cloud heights.

(1) The observer elevates the G/VLLD to a vertical
ar;\?le of +350 mils toward his area of responsibility, selects
RNG 1 mode, and measures the slant range to the cloud
baste. Slant range is then expressed to the nearest 100
meters.

FM 6-30

(2) If the slant range is greater than 6,300 meters, the
observer reports OBSERVER CLOUD HEIGHT
GREATER THAN 2,120 METERS.

(3) If the slant range is less than or equal to 6,300
meters, the observer enters the cloud height table t(Table
A-1? and determines the cloud height. Entry values for the
table are row and column headings which total the slant
range measured.

Table A-1. OBSERVER CLOUD HEIGHT

RANGE 0 100 200 300 400
1500 510 540 570 610 640
2000 670 710 740 780 810
2500 840 880 910 940 980

3000 1010 1040 1080 1110 1140

3500 1180 1210 1250 1280 1310

4000 1350 1380 1420 1450 1480

4500 1520 1550 1580 1620 1650

5000 1680 1720 1750 1790 1820

5500 1850 1890 1920 1950 1990

6000 2020 2060 2090 2120

NOTES:
1. Angle of measurement is +350 mils.

2. Enter with slant range to the nearest 100 meters.

EXAMPLE
Slant range at vertical angle of +350 mils = 2,570
meters (expressed to 2,600 meters&. Enter with 2500 (left
side) ana 100 (top) (2500 + 100 = 2600). Read an
abserver cloud height of 880 meters and report
OBSERVER CLOUD HEIGHT 880 METERS.

NOTES:

1. A table similar to Table A-1 is on the cover card of the
Copperhead footprint template set. The observer should
report qbserver cloud height as soon as possible after
occup%/mg a position. He'then rtﬂaorts changes onl
Whten he thange in observer cloud height exceeds 1
meters.

2. An increase or decrease of 300 meters in measured
slant range corresponds to an approximate 100-meter
Increase or decrease in observer cloud height.
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A-9. REGISTRATION

The G/VLLD also may be used to determine data for
computation of an HB, an MPI, or a precision
registration. If the accuracy of the observer’s location
meets the standards for an HB or MPI registration, the
HB or MPI is the preferred method of conducting a
reglstratlon with the G/VLLD. If the location for the
G/VLLD is doubtful, the G/VLLD may be used to
help conduct a precision registration.

a. High-Burst or Mean-Point-of-Impact
Registration. Orienting data are provided the
observer through a message to observer from the FDC
as currently outlined in TC 6-40 under HB and MPI
registrations. The observer uses the G/VLLD to
determine laser polar plot data for the burst of each
round fired during the registration and sends the data
to the FDC.

~ WARNING
Safety restrictions may prevent ranging the high burst
if the burst is above the skyline.

NOTE: The G/VLLD may be used. by.ei SErver in
the HB or MPI procedure outlined in Rangin
(firing the laser) is not necessary when the azimut
adjust'mode is used.

b. Precision Registration. In a precision
registration, the observer uses the G/VLLD to
determine corrections as described in the procedures
for using the G/VLLD in the adjustment of fire. When
a 50-meter bracket has been established (100 meters
when the PER is 25 meters or more), the procedures

in[Chapter 5, Section 1] are used.

c. Abbreviated Registration. In an abbreviated
registration, the impact portion is conducted with two
rounds. The observer lases the burst of the first
adjusting round and determines corrections as outlined
for the adjustment of fire with the G/VLLD. The FDC
computes new firing data and fires a second adjustin

round. The observer lases the burst of the secon

adjusting round and determines corrections. If a time
portion has also been requested, two airbursts are fired
to establish the mean height of burst, The observer
ggndstcorrectmns to adjust the mean height of burst to

meters.
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EXAMPLE
A23 THIS IS A16, OBSERVE ABBREVIATED
%%ACEISOTVFEQTION, NOWN POINT 1, QUICK AND
A16 THIS TS A23, DIRECTION 6216(encoded), OVER,
(First aﬂjustmog round is fired; angle of deviation is
reater than 100" mils

IRECTION 6327, DISTANCE 3140, VERTICAL
ANGLE MINUS 11, OVER, o
fSecond adbust_m round is fired; angle of deviation is
ess than 100 mils.
LEFT 30, ADD 50, RECORD AS REGISTRATION
POINT, TIME, REPEAT, OVER.

Two HE or time rounds are fired,)

OWN 25, RECORD AS TIME REGISTRATION
POINT, END OF MISSION, OVER.

A-10. TARGET RANGING AND DESIGNATING
WITH THE NIGHT SIGHT

a. The night-vision sight can be used in both day and
night operations. It has an effective range of 3,000
meters. An observer can effectively detect and
ultimately bring fires on targets that would otherwise
be obscured because of smoke, dust, haze, fog, or
darkness. The night-vision sight, however, lets an
observer see a target through smoke and other
battlefield obscurants that would attenuate and weaken
laser energy. To verify that the laser energy will
ﬁenetrate these obscurants for successful designation,

e should range the target several times in the RNG 2
mode. If he is sure he is receiving consistent and
accurate ranging data, he can expect the target to be
successfully engaged with Copperhead. An
field-expedient technique that can be used to veri
that the range readings in the G/VLLD are accurate is
acceptable.

b. If the target is near a known point, the observer should
compare the range read to the target with the distance to
the known point. If they are about equal, it is a good
indication that the laser energy penetrated the obscurant.

¢. Another technique is to range the target several (four
to six) times. Determine if the variation of the range
readings is consistent with the target motions. If so, locate
and range to a terrain feature at a much ?reater distance
from 1greater than 500 meters, if possible) but along or
very close to the line of sight to the intended target. If the
return remains essentially the same as was observed in
ranging the intended target, the laser energy is probably
not penetrating the obscurant. If a reasonable range is
observed, this Is a good indication that laser energy is
penetrating the obscurant.



A-11. NIGHT-SIGHT TRAINING

All observers must be thoroy hl}/] proficient in the use of
the AN/TAS-4 mlgh,t slﬁqht with the AN/TV%—Z G/VLLD,
Procedures for training with the night sight for target
detection, identification, and tracking are as follows:

o Set the field of view control to wide field of view
WFOV).

« Sight through the njght-sight eyepiece, and scan a
%g%gtr of ym?r area ofgrespo sibi?i y%ntif you detect a

e Place the night-sight re icl?,on the center of the
Identified target, and set the Tield of view to narrow
field of view (NFOV). Turn the RANGE FOCUS
knob to focus the target image. A

gi ust the BRT and
CTRS controls to give The best Target image detail.

o Determine whether the target image is a wheeled or
tracked vehicle. Then identify it as friendly or enemy.
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NOTE: To track and designate for precision guided
weapons, such as Copperhead, usm? the night Sight, it
is recommended that engagements be restricted to
targets within the optimum-operating range of the night

sight (0 to 3,000 meters).

o Analyze the image seen in the night si’g/lht, and place the

crois hairs at the best aimm? Pomt. aintain smooth
tracking, and follow the target Image.

A-12. AN/GVS-5 LASER RANGE FINDER

a. The AN/GVS-5 (TFigure A-10) is a Il?htwelght,
hand-held. laser range fincler that can'accurately determine
f]he range to a targetwithin 1 second after the FIRE button

as been pressed. The device emits a laser burst and
detects its refurn when the burst is reﬂecte? f[]om a distan
object. The time lapse between emission of the beam an
Its return is converted to meters and displayed in the
ewlece on the ran e-téz-taré]et d|sBJa_y. he entire
AN/GVS-H Q/ackage,LcIu Ing atter%/, eighs 5 pounds.
The AN/GVS-5 provides a'range fo the Target that is
accurate to within £10 meters,

h. To use the AN/GVS-5, an abserver simply aims the
dewﬁe by suPenmgosmg the circle dat the center of the
reticle pattern over the target and presses the FIRE

button. The raﬂge is ?I]lsrpla Td in th% ran e-%o-tarr%]et
window and remains there as long as the FIRE button Is
Pressed. The observer should not automancaII}/ consider
he displayed range to be the correct range to the target.

Figure A-10. AN/GVS-5 HAND-HELD LASER
RANGE FINDER

On the contrary, clutter in front of or_behind the target
may, at times, Ero uce false ranges. The observer must
continually associate the displayed range with a
terrain-map analysis and his own ran?e,esnma ¢ to decide
whether the readmg}_ IS accurate. If, in the observer’s
opinion, ﬁll of these Tigures do not correlate, he should
consider the information” below.

_ (1) Multiple Firings. To ensure that the observer is
aiming at the correct target, h%should take a serigs of
readm%s on the same target. Three consistent readings
fnera g indicate that the observer has aimed in the same
8ace each time.

(2) Minimum Range Set, Although the emitted laser
beam is relatively narrow, it 1s widg enou% )o reflect from
more than onetarget or object. The AN/GVS-5 has a
multiple target warning I|g{ht inside the eyepiece thatvl\%hts
N St )

ula I | , INE. .
IS thep ran gto the fi?st ohject %rom which _([lne bganx IS
reflected. To prevent obtaining a false reading from an
Intermediate object between the observer and the target
the AN/GVS-5'Is equipped with a minimum range Set
EMIN RG SET). Ranges to the nearest 10 meters and up
05,000 meters may e set on the MIN RG SET by using
the variable control. The MIN RANGE SET indicates the
minimum range at which the AN/GVS-5 will register a
return, thereby eliminating false readings from
Intermediate objects. The observer can continue a
trial-and-error process of ehmmatmg false ranges by
adjusting the MIN RG SET until the Fange read’in the
display correlates with the observer's own Tange estimate
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hased on map and terrain analysis. The observer can save
time in this process by establishing on the MIN RG SET
the range beyond which he is certain the target lies before
he begins ranging a target. Upon completion of a mission,
the MIN RG SET should always be set back to zero.

(3) Self-Location. The AN/GVS-5 can help the observer
locate himself by giving him accurate distances to two known
points. The observer can report these distances to his FDC,
which will in turn, using graphical or computer means, give
him his location. Self-location also may be obtained by giving
the FDC distances to, two burst locations of rounds that have
been fired after the unit has completed registration. A
combination of one round and one known point may also be
used for self-location. The two points or bursts should be
separated by at least 300 mils,

_(4) Adjustment of Fire. Lateral and vertical shifts in the
adjustment of tire are computed bg using the mil relation in
the same way as adjustment of fire by using binoculars. Range
adjustments are made by taking the difference in range
between the target and the burst and making the correction in
the appropriate direction.

552 Target Location. The distance provided by the
AN/GVS-5 should always be used with the most accurate
direction to the target available and a quick, but thorough,
map analysis. The observer should remember that the
AN/GVS-5 is designed to help him refine distance. The
distances determined by the device should always be
correlated with known information before a target location is
produced.

A-13. HELLFIRE MISSILE

Hellfire is a third-generation air-launched antiarmor
weapon. It homes inon a laser spot that can be projected
from a number of sources, including ground observers,
other aircraft, and the launch aircraft itself. The ground
observer uses lasing procedures for Hellfire which are
similar to those for Copperhead. Hellfire weighs 99
pounds, and its range is classified.

DANGER
To keep the Hellfire missile from locking
onto the designator instead of the target,
Angle T between the designator-target line
and the missile-target line should be less

then 1,065 mils (60°). The FIST must ensure
the launch platform pilot knows the location
of the observer so that the launch platform
can be repositioned if necessary for safety.

A-14

a. Designating Modes.

(1) Remote Designation. A designator other than the
one on the launch platform is used for missile guidance.

&2) Autonomous Designation. The platform carrying
Hellfire provides its own laser designation.

b. Firing Methods.

(1) Direct. Direct fire can be achieved by using
autonomous or remote designation.

(2) Indirect. Vulnerability of the launch platform can
he minimized by using the missile in the indirect method,
The missile is Taunched while the launch platform is
positioned behind masking terrain. A pilot-selected switch
action programs the missile autopilot to fly a
preprogrammed, elevated trajectory over the mask. The
seeker then locates and locks on the designated target.

¢. Firing Techniques.
(1) Single. One missile is fired.

(2) Rapid. Two or more missiles are fired on the same
code. Once the first missile impacts, the designator slews
the laser spot to the next tar?et in succession. An interval
between missile launches allows time for the missiles to
maneuver to their individual targets.

(3 Rilpple. Two or more missiles are launched on
different [aser codes by use of multiple designators. With
thr|]s option, the missiles are fired virtually one after the
other.

d. Seeker Lock-On Options.

~ (1) Lock on after launch (LO_AI__R can be used in the
direct or indirect method. The missile is launched before
the_tar%e_t being designated, and the seeker lock-on occurs
during flight.

(ZLLock on before launch (LOBL) requires direct line
of sight to the target and requires the missile to be locked
on before launch.

A-14. AH-64 TARGET ACQUISITION AND
DESIGNATION SIGHT

a. The tar%t acquisition and designation sight (TADS)
gives the US Army AH-64 a day, night, and adverse
weather target acquisition and designating capability.

h. Target acquisition is provided by means of the multiple
fields of view TADS sensors, the direct view (DV) optics,
?Fam Ftslevrsmn (DTV), and forward-looking infrared



¢. The TADS laser can designate targets for its own or remotely
fired LGMS; it gives the AH-64 precision laser ranging.

d. The TADS laser spot tracker (LST) facilitates target
handoffs from other laser designators. Once acquired, the
targets can be manually or automatically tracked.

e. The AH-64 is a day, night, adverse weather aircraft that
has a maximum Iaser-([deed munition load of 16 Hellfire
missiles. The crew can launch the missiles either singly or in
multiples by using a LOBL or a LOAL mode against
stationary or moving targets. Three launch methods are used:
autonomous, using the TADS designator; indirectly, in
coordination with a ground designator or in cooperation with
another airborne designation system. In the indirect and
cooperative modes, the crew may use the Hellfire as a
fire-and-forget missile.

f. The AH-64 can also carry conventional munitions of up to
1,203 rounds of 30-mm ammunition and/or up to 762.75-Inch
rockets. The aircraft is e_quped with secure very high
fr%quency (VHF), ultra high trequency (UHF), and/or
radios.

A-15. OH-58D MAST-MOUNTED SIGHT

a. The US Army OH-58D provides battlefield
reconnaissance; aerial observation target acquisition, and
designation during day, night, and adverse weather
operations.

b. The laser locator/designator of the OH-58D is combined
with the attitude and heading reference system (AHRS)
enclosed in the mast-mounted sight (MMS). Like the G/VLLD,
the OH-58D laser can designate for Copperhead and Hellfire
missiles and Air Force and Navy smart munitions.

¢. The communications system provides simultaneous
communications capability for UHF, VHF, FM, and HP SSB
radios. Automatic target handoff is provided by a digital data
link through the radios. Security is provided for each radio to
prevent the compromise of voice or data transmissions.

A-16. LASER TARGET DESIGNATOR

The laser target designator (LTD% (Figure A-11) is a
hattery-operated, Ightwmght, hand-held laser designator. It
transmits a coded laser beam that is used to designate
oint or area targets. The designated targets or areas can
e detected by aircraft, by munitions equipped with laser
trackers, and by laser-guided weapons (such as
Con_erhead) set to the same code as that of the LTD. The
LTD is issued to ranger and airborne units. Procedures for
use of the LTD are the same as those for use of the
G/VLLD as a designator. However, its maximum effective
range is 1,500 meters, and it cannot interface with a DMD.
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Figure A-11. AN/PAQ-1 LASER TARGET DESIGNATOR

A-17. MODULAR UNIVERSAL LASER
EQUIPMENT

a. The MULE is the laser designator/range finder used by
the US Marine Co_rﬂs (Figure A-12). This system is similar
to the G/VLLD with a few notable differences.

Figure A-12.  AN/PAQ-3 MODULAR UNIVERSAL
LASER EQUIPMENT
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o The MULE has a built-in, north-seeking capability
which allows for self-orientation for direction, easier
se_If-Iohcatlon, and readout for both grid and true
azimuths.

e The MULE can detect multitarget reflections and
establish a minimum range for range finding.

e The data determined by the system during range
finding are displayed to three different locations:
direction on the north-finding module, distance in the
eyepiece, and VA on the tripod module.

o The MULE has a digital interface capability when used
with a digital communications terminal (DCT).

b. Otherwise, procedures for use of the MULE are the
same as those for use of the G/VLLD.

A-18. UNITED STATES AIR FORCE
LASER SYSTEMS

a. Pave Spike. Pave Spike is an electro-optical target
acquisition, laser designator, and weapon delivery system.
It provides precision laser designation, ranging, and
tracking of ground targets for attack with conventional
ordnance or laser-guided weapons. It uses a
cockpit-selectable four-digit code and is PRF or PIM
(pulse interval module) capable.

b. Pave PennF/. Pave Penny is a passive laser tracker
which uses reflected laser energy to give the pilot precise
target location. It uses a cockpit-selectable four-digit code
and can use either a ground or airborne designator. Pave
Penny is currently used by A-10 and A-7 aircrait.

c. Pave Tack. The Pave Tack system gives high-speed
tactical aircraft the ability to acquire, recognize, and attack
tactical targrets during day, night, and adverse weather
conditions. The Pave Tack pod was developed for common
usage on the F-4E, RF-4C, and F-111F aircraft. It is fully
integrated into the host aircraft digital computer avionics
system. The pod uses an imaging infrared sensor and laser

esignator/ranger for navigational updates, target
acquisition and recognition, and weapon delivery. The laser
designator gives Eu_ldance for laser-guided weapons and
has tour-digit cockpit-selectable PRF or PIM coding.

d. Laser-Guided Bombs. Paveway Il and 11 are the Air
Force designations for 500- and 2,000-pound-class
laser-guided bombs (LGBS%. A guidance control unit is
attached to the front of the bomb, and a wing assembly is
attached on the rear. Both generations are compatible with
current Army, Navr Marine), and Air Force designators.
Paveway Il and IlI have preflight selectable coding.
Paveway Il is the third-generation LGB, commonly called
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the low-level laser-guided bomb_‘LLLGB). It is designed
to be used under relatively low ceilings, from low altitude,
and at long standoff ranges.

e. Low-Altitude Navigation and Targeting Infrared
System. The low-altitude navigation and targetln? infrared
(LANTIRN) system is designed to be used for night
attack. It has two avionics pods: a navigation pod and a
targeting pod. A laser designator and ranger are in the
targeting pod. The designator is a four-digit PRF-coded
laser that can designate for its own weapons or for other
acquisition devices or munitions. The LANTIRN system is
used by F-15E and F-16 aircraft.

f. AC-130 Spectre. This special operations aircraft can
use its infrared target acquisition system and low-light-level
TV equipment to acquire targets. It is e_gmpped with a
laser target designator which can provide guidance for
{asekr-gwded weapons, laser acquisition systems, or laser
rackers.

A-19. MARINE CORPS SYSTEM

The OV-10D night observation system (NOS) is the Marine
Corps version of the OV-10 Bronco aircraft. It has upgraded
engines, FUR, and an LD/R. The pulse code generator is a
cockpit-selectable four-digit coder which allows airborne
coding of the laser pulse. The LD/R is used to determine

recise target range and can be used to designate the target
or other acquisition systems or laser-guided munitions.

A-20. LASER SAFETY DURING TRAINING

Lasers have been used at a number of Army installations in
training demonstrations and tests without injury to
personnel. However, use of the G/VLLD and other lasers
requires strict safety controls. Installation range officers
and training planners should follow the safety procedures
in AR 385-63 when rFlannm the training with laser
systems, The safety officers and noncommissioned officers
(NCOs) should be familiar with the use of the laser
systems, know the local range regulations, and know the
information in AR 385-63. Al Personnel involved in
training with laser systems should also comply with the
following guidelines:

e Treat the G/VLLD as a direct fire weapon, such as a
rifle. Unless you have a backstop, it can be hazardous
as far as 80 kilometers.

o Never look into a laser; assume it is always dangerous.
e Do not aim the laser at unprotected people or animals
or at flat, reflective surfaces.

o Warn personnel before firing the laser or operating the
G/VLLD set.
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e Operate only on approved laser ranges which have
been cleared of reflective objects.

- Laser beams should terminate within the impact
area of large-caliber ranges.

- Laser tar?ets should be emplaced below the
horizon. If this is not possible, backstops should be
built to stop the beam.

o Do not rely solely on the front window cover of the
G/VLLD to stop the laser beam.

o Allow only trained personnel to operate the G/VLLD,
unless untrained personnel are properly supervised.

o Always follow the laser range safety procedures of AR
385-63 and TB MED 524.

NOTE: S(Joeaal laser surface danger zone parameters
apply to designators used with the Hellfire missile. These
Z0neés protect laser operators from possible missile
failure and missile tracking laser backscatter.

. %proved laser goggles are required only for people
who may be exposed to the direct laser beam or its
reflection from a flat, shiny surface. Goggles should
have a density of 4.0 at 1,064 meters 15. density for
people using optical devices like binoculars).

e Report to your commander if you think you may have
been hit by the laser beam. You may need an eye
examination.

o Use the laser attenuator filter on the G/VLLD to
reduce emission hazards. Even when using the
attenuator filter, a potential eye hazard still exists. See
AR 385-63 for operating limitations.

N?T The US Army Training and Doctrine Command
C

E:Th
%as eertyr acr)15ftle esasflg?yléiorﬁvlew and approve the installation

A-21. LASER SAFETY GOGGLES

a. OnIIy personnel dow_nran(};e in the laser safety fan
need [aser eye protection. If the range is cleared of
exposed flat, reflective surfaces, no hazardous
reflections could come back to the observer or to
anyone behind the laser site. Hence, these personnel
do not need laser eye protection.

b. At this time, no standard laser protective goggles
are available for general distribution through the
supply system. However, one pair of laser safety

go%gles NSN 4240-00-258-2054, will be supplied in
gach G/VLLD test set at the direct support or higher
level laser designator maintenance facility. In general,
laser safety goggles are not necessary for routine
training involving laser designators. However,
personnel involved In two-sided tactical exercises and
personnel downrange from the laser source must be
protected.

c. The hazard of looking directly into a laser beam
(intrabeam viewing) is increased by using binoculars,
an aiming circle, or any telescopic sight. In effect, the
viewer is placed closer to the laser source by a factor
of the multiplying power of the sug_ht. Laser light filters,
if available, can be installed in optical systems to make
them eye-safe for laser viewing, much like the laser
goggles. Operator’s manuals state whether the
Instrument has laser filters. The operator of the
G/VLLD is protected from the G/VLLD her by a
built-in filter. However, he is not protected from
external laser radiation (other laser devices).

DANGER
Do not use sunglasses for eye protection.
Sunglasses of any type, including polarized,

do not provide adequate protection from the
laser beam.

d. Normally, observers operating the G/VLLD do not
need a laser eye examination. However, a person who may
he exposed to hazardous levels of optical radiation will be
included in an occupational vision program. The local
medical authorities will determine who should be included
in such a program.

A-22. G/VLLD EVALUATOR

The G/VLLD trainer set transmits no laser energy;
therefore, no laser hazard is present.

A-23. ADDITIONAL LASER HAZARD
INFORMATION

Other sources of laser hazard information include the
following

o The post environmental health officer.
e TB MED 524.

o AR 40-46 with Change 1.

o AM 385-63, Chapter 19.

A-17
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A-24. G/VLLD SAFETY FAN AND LASER
RANGE SAFETY CARD

A laser range safety card similar to a range safety card will
be issued by the local range control authority for use by
each laser OP. The laser range safety officer must
understand the terms buffer zone and backstop to correctly
construct a laser range danger fan (LRDF).

a. Buffer Zone. The laser buffer zone is the distance left
or right or up or down that may be exposed to direct laser
heams. The size of this target area buffer zone is measured
in mils. The size changes according to the type of laser and
the stability of the laser mount. The horizontal and vertical
buffer zone for the G/VLLD, both on the tripod and on
the stationary FISTV, is 2 mils. This 2-mil buffer zone must
be built into the range safety card.

b. Backstop. A backstop is an opaque structure or
terrain in the controlled area — such as a dense tree line, a
windowless building, or a hill — which completely obstructs
any view beyond it and therefore completely terminates a
laser beam that might miss the target (Figure A-13).
Unless the nominal ocular hazard distance (NOHD) (see
AR 385-63) has been exceeded, the hazard distance of the
laser device is the distance to the backstop. This hazard
distance must be controlled. The terrain profile from the

laser device field of view is very important, since the laser
presents only a line-of-sight hazard. The optimal use of
natural backstops is the obvious key to minimizing laser
range control problems.

NOTE: Fiﬁure A-14 shows the laser safety fan with a
natural backstop. y

¢. Maximum and Minimum Safe Vertical Angles. The
safety card should specify the left and right azimuth limits
of the laser range. Maximum and minimum vertical angles
for lasing should also be listed. If no maximum or
minimum vertical anPIes are given and maximum and
minimum ranges are listed, the maximum and minimum
safe vertical angles for laser firing are computed as follows:

. CAUTION . .
Despite the computed minimum safe vertical angle, it must
be clear that the total zone between the laser and the
minimum range line is an active laser area. Access must be
controlled and restricted.

o Determine the altitude of the laser OP.

Figure A-13. LASER BACKSTOP, TERRAIN DRAWING
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o Determine the altitude of the highest point on the
minimum range line between authorized azimuth limits.

Determine the vertical interval (V1), in meters, by
slu_bt(rjactmg minimum range altitude from the OP
altitude.

Divide the VI by the minimum range (in thousands)
\(/2200 = 2.5) onthe safety card to get the minimum

e Add 2 mils to the VA to get the minimum safe
G/VLLD VA. éPay attention to signs of VA, for
ex%r)lple, VA-8+2mils=-6: VA+8+2mils =
+10.

Determine the altitude of the lowest point on the
maximum range.

Determine the VI by subtracting the maximum range
altitude from the OP altitude.

Divide the VI by the maximum range in thousands
(8400 = 8.4) to get the maximum VA,

e Subtract 2 mils from the maximum VA to get the
maximum safe G/VLLD VA, for example, VA +10 -
2mils =+ 8 VA -10 - 2 mils = -12.

FM 6-30

NOTE: The maximum safe G/VLLD VA athes only if
there is no backstoP for the laser within the laser impact
area that is higher than the maximum VA. When there is
such a backstop, the observer may lase to within 2 mils
of the top of the backstop.

WARNING
ine is forbidden except when
y the range safety card.

Lasing above the sléyl
specifically authorized b

d. Cleared Area. For OP personnel safet)/, a 30-meter
area must be cleared in the direction the G/VLLD is used
(Figures A-14 and[A-15)| This area must be cleared of
trees, bushes, or anything that could be hit accidentally by
the laser beam. The reflection of the laser beam from any
surface at this range could be hazardous. All personnel in
the OP area must stay behind this area. To warn them of
laser activation, the observer must call out loudly LASING.

e. Warning Signs. AR 385-63 and AR 385-30 give
detailed instructions on construction of laser-safe ranges
and the duties of the laser range safety officer.

Figure A-14. LASER BEAM TERMINATED BY BACKSTOP (SAFETY DIAGRAM)
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Figure A-15. G/VLLD SAFETY DIAGRAM WITHOUT BACKSTOP
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APPENDIX B
DIGITAL MESSAGE DEVICES

Section |

DIGITAL MESSAGE DEVICE AN/PSG-2A

This section imglements STANAG 2934, Chapter 13, Annex
A and QSTAG 503,

step-by-step procedure. The DMD promﬁts_ the operator for
proper entries by displaying all possible choices for each data

B-1. OPERATION OF THE DIGITAL
MESSAGE DEVICE

a. Description. The digital message device AN/PSG-2A is a
small, rug?ed, lightweight, portable, two-way communications
terminal. Tt is used by FA observers to transmit and receive
high-speed digital messages. The DMD can communicate
with the tactical fire direction system (TACFIRE), the BCS,
the FIST DMD, the mortar ballistic calculator (MBC), and

other DMDs through wire or radios. useith

the DMD are listed and interpreted in and|B-J at

the end of this appendi (pages B-34 and[B-38).

b. Data Entry and Message Composition. Information is

entered into the DMD, and messages are composed bY

means of a keyboard and a dlsplafv located on the front panel.
efo

Data entry menus and message formats are presented in an
easily understood manner. Information is entered by using a

or message element. Entries are made as direct data or as a
multiple-choice selection from a displayed menu. Illegal
entries are prevented. Completed data entry menus and
messages are displayed for operator viewing so that errors
can be identified and corrected. Some fields contain preset
default values. The default is assigned if the operator selects
no other value for that field.

¢. Memory Capacity. The DMD memory has several
buffers and files:

o Four received message buffers.

o One received message save huffer,

o Two active mission buffers.

Seven off-line compose message files.
e One authentication code file.

d. Functional Sections. The DMD AN/PSG-2A has
four functional sections as shown in Figure B-1.

Figure B-1. DMD FUNCTIONAL SECTIONS
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(1) Control Section. The control section consists of
indicator lamps, brightness control knobs, the operational
mode switch, and the power switch.

(a) Indicator Lamps. Figure B-2 shows the four
DMD indicator lamps. Their purposes are as follows:

o ACK: Flashes two times per second upon receipt of an
acknowledge (ACK) message and one time per second
upon receipt of a nonacknowledge (NAK) message.

o MSG 1. Flashes when a message is received. It flashes
four times per second when an FO CMD message is
received and one time per second when other
messages are received.

e MSG 2 Flashes when two, three, or four messages are
stored in the received message buffers awaiting review.
If the lamp is flashing four times per second, at least
one FO CMD message has been received.

o NAK: Flashes two times per second upon receipt of a
NAK message and one time per second upon receipt
of an ACK message.

fb) Brightness Control Knohs. The two brightness
Co?tﬁ) knobs are shown m_Flgure B-3[ Their functions are
as follows:

o DSP BRT: Adjusts the brightness of characters on the
display panel and the intensity of the indicator lamps.

o KYBD BRT: Adjusts the brightness of the keyboard

background. To save battery{ power, the keyboard
brightness should be set at the lowest usable level.

~(c) Operational Mode Switch. The operational mode
switch selects the DMD aperational mode. It has three
positions as shown in|Figure B-3,

e FAULT: Is used by maintenance personnel only.
Operators are not authorized to use the FAULT position.

o OPR: Places the DMD in the operating mode when
power is applied.

e TEST: Provides a check of the input power, the
dlsglay, and all indicator lamps. Also, it enables the
keyboard test.

(d) PWR Switch, The power switch applies power to
the DMD)(Figure B-3)] It has three positions:
o EXT: Applies power to the DMD from an external
source (vehicle or battery).

o OFF: Turns off internal and external power.

e INT: Applies power to the DMD from the internal
battery pack.

(2) Display Section. The digpla is a low-power, dot
matrix plasma panel which can display 256 total characters
on eight lines. It displays incoming messages; it enables the
operator to compose, review, and edit messages before
transmission; and it enables the operator to Select and
observe the operational status of the DMD.

Figure B-2. DMD INDICATOR LAMPS
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Figure B-3. DMD CONTROL SECTION
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(3) Keyboard Section. The keyboard section (Figure
B-4) has three functional areas: function keys, alphabetic and
punctuation keys, and numeric Keys.

Figure B4. DMD KEYBOARD SECTION
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&a}) Function Keys. These keys are used to perform
operations associated with message reception and
transmission, display of data and message fields, and cursor
movements. Their functions are as follows:

¢ XMIT: Transmits messages.

o BELL: Silences the audible tone which can be made to
sound upon message receipt.

o LAMP: Turns off the indicator lamps.

« *: Allows entry of the operator’s key code for
authentication codes.

o JUMP: Causes the fields of a message format or data
entry menu to be displayed for editing.

o «$= : Move the cursor in the direction indicated.

o MSG: Causes messages stored in the received message
buffers to be displayed in the order of their receipt.

o LAST: Pages backward through the authentication
code file or through the off-line composed message
files and active mission buffers.

o OFF: Turns off the display without losing data.

o NEXT: Pages forward through the authentication code
file or through the off-line composed message files and
active mission buffers.

o RCAL: Recalls the display after automatic or manual
turnoff, To conserve power, the display automatically
turns off if no key is pressed for approximately 24 seconds.

o MODE: Displays the mode menu.

o SAVE: Saves a received message.

(b) Alphabetic and Punctuation Keys. These keys are
used to enter alphabetic and punctuation characters for
composing and editing messages. Alphabetic keys are also
used to display message formats, to display messages
composed In active mission buffers or off-line files, to
display mission data, and to enter authenticator codes. Two
special function keys are included among the alphabetic
and punctuation keys:

o T, Enables the entry of a try number in the header
line display. It also serves as the alphabetic T key.

o SPACE: Puts spaces in the text of a FREETEXT
message.

(c) Numeric Keys. Keys 1 through 0 and the sign
keys (+ and -) are used to enter numerical data.

(4) Interface Section. The interface and power
connectors (Figure B-5) are located on the top left side of
the DMD rear case. Their functions are described below.

e The RADIO connector is used to connect the DMD to
standard US Army radios and to Air Force and other
amplitude-modulated (AM) radios.

e The GLLD connector is used to corned the DMD to a
G/VLLD.

o The POWER connector is used to connect the DMD
to an external power source.

e The LINE connector (two hinding posts) enables the
DMD to communicate over standard field wire.

Figure B-5. DMD INTERFACE SECTION
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e. Audible Tone. The DMD has an audible tone, or beep,
which can be made to sound where a message is received
and/or when a key |S_Bressed. It can be set at different
intensity levels. The audible tone sounds one time per second
for regular messages, two times per second for ACK and
NAK messages, and four times per second for FO CMD
messages.

B-2. PREPARATION FOR USE

Before the DMD can send and receive messages, it must
be prepared for use. Preparation includes the procedures
discussed below.

a. Assembly. The manner in which the FA observer
assembles his DMD is determined by the tactical situation,
the observer’s mission, and his method of operation.

(1) Dismounted Operations. The DMD must be
prepared for portable operation when the observer conducts
dismounted oBeranons. It can be operated from its carrying
case, or it can be attached to and operated from a backpack.
In either configuration, power must be applied from a
Eortable power source This source normally is the internal

attery pack, but an external battery may be used. To
communicate, the DMD must he connected to field wire or
to a radio set. If the observer has a G/VLLD, he may also
connect the DMD to the G/VLLD via the interface cable.

g;leounted Operations. During mounted operations,
the DMD may be installed in its carrying case or it may be
removed. In either configuration; the observer must
position the DMD where it can be readily used. It must be
secured and ﬁrotected to prevent damage during vehicle
movement. The DMD normally is powered by a vehicular
power source and is connected to a vehicular radio.

b. Memory Purge. The DMD memory may be purged.
Purging deletes all previously stored information in the
DMD status menu, authentication code file, received
message buffers, off-fine compose message files, and active
mission buffers. Any message or data element having a
default will be assigned that default value. The memory
no_rmaIIP{ is purged only when it is necessary to completely
reinitialize the DMD or under emergency conditions to
prevent enemy access to stored information.

¢. Diagnostic Checks. The DMD has built-in test circuits
which enable the operator to determine the operational status
of the DMD. Diagnostic checks may be made anytime. They
should be made when preparing the DMD for use.

(1) Display and Indicator Lamp Test. The operational
mode switch is used to determine if power is properly
applied to the DMD and if the DMD is functioning
properly. This tests the display and indicator lamps.

(2) Keyboard Test. When the display and indicator
lamp test is completed, the DMD s placed in a special
keyhoard test mode. The proper functioning of each key can
be vertified at this time.

(S%Operational Check. The communications interface
nplayk e checked for proper function by the operational
check.

(4) Message Bell Volume Test. The message bell
volume may be set and tested.

d. Initial Status Selection. The status menu is used to
establish certain communications parameters, DMD
functional characteristics, and battery condition
information. Most of the data fields have default values.
The fields are discussed below.

(1) ORIG. This field is used to establish the origin of
messages transmitted from the DMD. The alphanumeric
character that serves as the unique address (d|?|tal call sign)
of the (!J:)MD is entered in this field. No default value is
assigned.

(2) DEST. This field is used to establish the destination
to which messages will be transmitted. The unique address of
the receiving device (TACFIRE, BCS, FIST DMD) is
entered in this field. No default value is assigned.

(3) T/D. This field is used to indicate whether a message
transmitted from the DMD is a test message or contains
data. Data is the default value.

ﬂil) XMT BLK. This field is used to select the transmit
block mode employed by the DMD. If SNG is selected, then
the message contents are transmitted once. If DBL is
selected, the message contents are automatically transmitted
twice. The single block mode is the default value. The
transmit block selected is dictated by unit SOP or tactical
conditions. The double block mode may be specified durin
Berlods of heavy radio interference or jamming. The DM

lock mode must match the block mode specified in the
destination device.

(5) XMT RATE, This field is used to specify the rate at
which the DMD will transmit and receive messages, 600 or
1,200 bits per second may be selected; 1,200 is the default
value. The transmit rate selected is dictated by unit SOP or
tactical conditions. The DMD transmit rate must match the
rate specified in the destination device.

~ (6) PREAMBLE. The DMD must key the radio or wire
circuit before transmitting a message, just as radio operators
must do. The preamble field specifies the amount of time the
radio or wire circuit is keyed before message transmission. A
value between 0.1 and 4.0 seconds may be specified; 2.2
seconds is the default value.

B-5
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(7) AUTH GROUP NO. This field is used to indicate
the current group of authenticators. Group number 00 is
the default value.

~ (8) AUTH LINE NO. This field is used to indicate the
line number of the authenticator pair that will be sent with
the next message transmitted from the DMD. Line number
01 is the default value.

g?wDSPI__ DLY. This field is used to specify the time
the DMD will wait from the last data entry until the next
display is presented. A value between 0.0 and 2.0 seconds
may be specified; 0.4 second is the default value.

(10) KBD BELL VOL. An audible tone can be made to
sound when a key is i)ressed. The volume is set by selecting
a value from 0 (completely off) to 7; 0 is the default value.

(11) MSG BELL VOL, An audible tone can be made to
sound when a message Is received. The volume is set b
selecting a value from 0 (completely off) to 7; 0 is the default
value. This field is also used to conduct the message bell test.

(12) WATT HRS. The DMD counts and displays the
number of watt hours of power consumed from the internal
battery. WATT HRS should be set at 00.0 when a fully
chargedd battery is installed. There is no default value
assigned.

(13) BATT LMT. This field is used to indicate the total
number of watt hours of power the operator believes the
internal battery can produce. The DMD compares the
values in this field and in the WATT HRS field to alert the
0ﬁerat_or to battery weak and battery required conditions.
There is no default value assigned.

e. Entry of the Authentication Code List and
Operator’s Key.

(1) Digital messages transmitted by TACFIRE, the BCS,
the variable format message entry device (VFMED), the
FIST DMD, and the DMD contain an authenticator pair
and a try number. These entries enable messages to be
self-authenticated. Authenticator pairs are extracted from an
authentication code book and stored in the DMD
authentication code file. When composing a message, the
DMD operator can cause the DMD to transmit the proper
e )"tor pair with the message. See |sub§ara3§ra)§r_
-5a(l)(a

(2) The operator’s kesy ils_a_M&d_Ln_thg_Qlj\/lD
authentication code files. See{subparagraph B-5a(l)(a) for

information on the operator’s key.

f. Establishment of Digital Communications. Once
the DMD has been prepared for use, digital
communications must be established with the destination
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device. Normally, voice communications are established
first to ensure that all radios are operating and are
properly set or to ensure the wire circuit is complete. Once
this has been done, a FREETEXT message is transmitted
to ensure that communications parameters have been
properly set and that the DMD can transmit and receive.

B-3. DMD MESSAGE FORMATS

The DMD can transmit and receive 20 preprogrammed,
fixed-format message tyFes, which are divided into five
categories as discussed below.

a. Standard Fire Requests. Standard fire request messages
contain all the information in a conventional call for fire;

o Observer identification.

e Warning order.

e Target location.

o Target description.

o Method of engagement.

o Method of fire and control.

They are used by observers to initiate fire missions. The
five standard fire request messages are as follows:

e FR QUICK (Fire reauest, quick response): Used to
request that TACFIRE or BCS assign a known point
number to a previously stored target, to fire an FPF, to
terminate firing an FPF, and to request fire on a known
point or target which is stored in TACFIRE or BCS.

e FRGRID gire request, grid coordinates): Used to
Ireqtiest tire by using the grid coordinates method of target
ocation.

o FR SHIFT (fire request, shift from a known point): Used
to request fire b?/ using the shift from a known point
method of target location,

o FR POLAR (fire request, polar coordinates): Used to
request fire by using the polar coordinates method of
target location.

e FR LASER g_ire request, laser, polar coordinatez)lz_ Used
to request fire b?/ using the laser polar coordinates
method of target location. The DMD-G/VLLD interface
enables the laser polar data to be transferred directly from
the G/VLLD into the FR LASER message.

b. Adjustments. Ad%ustment messages contain all the
information required for the adjustment of fire. The three
adjustment messages are as follows:

o SUBQ AD)J (subsequent adjustment): Used to adjust
fires onto a target when an FR GRID, SHIFT, or
POLAR. format was used for the initial request.
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o SA LASER (subsequent adjustment laser): Used to
a%ust artillery fires by using the G/VLLD when an FR
LASER format was used for initial request. When the
round impacts, the observer lases the burst, and the
laser polar data of the impact location are entered into
the SA LASER format. The TACFIRE and BCS use
this information to calculate the necessary adjustment.

e« EOM&SURYV (end of mission and surveillance):
Permits the observer to end a tire mission, make
refinements, report target surveillance, and request that
a target be recorded.

C. Registrations. Registration messages are used in
observing a precision, an HB or MPI, or a radar
][eﬁlstratlon. he three registration messages are as
ollows:

o PREC REG (precision registration): Used to adjust
the firing of a precision registration or destruction
mission.

o HB/MPI (high burst or mean point of impact): Used to
report the spottings made in observing an HB or MPI
registration.

o RDR REG (radar registration): Used by a radar
section to report the impact grid coordinates of rounds
fired in a radar registration.

d. Intelligence. Intelligence messages are used to
report enemy locations and other information of
intelligence value. The three intelligence messages are
as follows:

o ATI GRID (artillery target intelligence, grid
coordinates): Used to report enemy locations by use of
grid coordinates.

o ATIPOLAR (artillery target intelligence, polar

coordinates): Used to report enemy locations by use of
polar coordinates.

o SHELREP (shelling report, artillery target intelligence,
crater analysis): Used by an observer to report
information concerning the impact of enemy artillery or
mortar fire at his location.

e. Information. Information messages can be
transmitted and received by the DMD. The six
information messages are as follows:

e FIREPLAN (planned fire mission): Used by the
ohserver to establish a planned fire mission.

e FO CMD (forward observer command): Used by the
ohserver to fire a mission established at his command
and to order check firing. Also used by the FDC to
report SHOT, SPLASH, and READY to the observer.

e MTO &message to the observer): Used by the FDC to
report fire mission data to the observer.

e OBSR LOC (observer location, ?rid coordinates):
Used by the observer to report his location to the FIST
or FDC. Also used by the FDC to report the observer’s
location to the observer when the location is
determined by resection or trilateration.

o FL TRACE gffrontlir_le trace): Used by the observer to
report the front line of troops of his associated
maneuver element.

e FREETEXT: For nonformatted messages.

B-4 MESSAGE COMPOSITION,
STRUCTURE, AND FLOW

Me_ssaﬂes may be composed in the active mission buffers
or in the off-line compose message files.

a. Message Composition in Active Mission
Buffers. The active mission buffers, M1 and M2, are
used to transmit messages and conduct fire missions.
They permit an observer to conduct two simultaneous
missions from the DMD, one in each active mission
buffer. Messages must be composed in an active
mission buffer or be transferred from an off-line
composed message file into an active mission buffer
before they can be transmitted.

b. Messaqe Composition in Off-Line Compose
Message Files. A message composed in one of the seven
off-line compose message files, F3 through F9, may be
stored there until transmission is desired. This enables the
observer to anticipate future requirements and to prepare
messages in advance of their use. Messages stored in the
off-line files must be transferred into an active mission
buffer before they can be transmitted.

¢. Message Structure. A DMD does not transmit
messages as they appear to the operator. They are
transmitted as a string containing 44 alphanumeric
characters. Each DMD message is composed of two parts:
the header and the body. The header uses six character
positions. The first ﬁosmon of the body designates the
n;lessage type, and the rest of the body can use up to 37
characters.

(1) Message Header. The DMD automatically selects
the information included in the message header and inserts
it into the character positions| (Figure %-6)‘

_ (ac? The unique address of the destination device is
inserted in character position 1. The DMD extracts this

alphanumeric character from the DEST field of the status
menu.
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Figure B6. DMD MESSAGE HEADER
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() When a message is not received by the destination
device, it must be retransmitted. The try number indicates
the number of times a message has been retransmitted. This
number, a numerical value 0'to 3, is automatically inserted
into character position 2 of the message header. The try
number is used In message authentication.

(c) An authenticator pair is used in conjunction with
the try number to provide message self-authentication. The
operator can store a group of authenticator pairs in the
authentication code file and cause the DMD to transmit
them in order. If the operator has not previously stored
authenticator pairs, he may enter them through the
keyboard during message composition. In either case, the
two alphanumeric characters are inserted into positions 3
and 4 of the message header.

(d) The entry in position 5 indicates whether the
message contains data or is a test message. The DMD
extracts this information from the T/D field of the status
menu.

() The unique address of the DMD is inserted in
character position 6. The DMD extracts this alphanumeric
character from the ORIG field of the status menu.

(2) Message Body. Character position 7, the leading
character of the message body, indicates the type of messaﬁe
being transmitted. The remaining 37 characters compose the
text of the mes_sa?e. The DMD uses an encoding scheme
which automatically converts a composed message into a
string of characters. Upon receipt, the destination device
decodes the character string and displays the message in a
format the operator can read and understand. Each
message type uses a different encoding scheme, which is
identified by the character in position 7. The entire process
of encoding and decoding is not apparent to the DMD
operator. It 1S done automatically by the DMD.

d. Message Flow. When a DMD, FIST DMD, FED,
TACFIRE computer, VFMED, or battery computer unit
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(BCU) receives a digital message, it automatically transmits a
brief dl%lta| response called an ACK message. The
TACFIRE computers can automatically verify messa?e
authenticity. When TACFIRE receives a properly
self-authenticated message, it transmits an ACK message.
When TACFIRE receives an improperly self-authenticated
message, it transmits a NAK message. The DMD displa

shows that an ACK or a NAK message has been received,
and the ACK and NAK indicator lamps flash. The operator
can clear these indications by pressing the X key. When a
NAK has been received, this action causes the AUTH LINE
NO field of the status menu to be reset, therepy
desynchronizing the DMD with TACFIRE. The other devices
cannot automatically verify message authentm}\tx, and they will
always transmit an ACK message if a DMD message is
received. If neither the ACK nor the NAK light flashes, the
destination device did not receive the message.

B-5. AUTHENTICATION

Deception is a form of electronic warfare which might be
used against automated FA systems. An enemy force ma
try to transmit messages which imitate the digita
transmissions of legitimate subscribers on the fire direction
nets. If TACFIRE or BCS were permitted to process
deceptive messages, the enemy could direct artillery fires
on friendly positions or input false intelligence information.
If FA observers accept deceptive messages as authentic,
the enemy could give them erroneous tactical information
or direct them to take improper actions. The authenticity
of received messages must be determined to counter the
electronic threat. This may be done by using the
self-authentication or challenge and response technique.

a. Self-Authentication. Self-authentication is the preferred
method of authenticating digital messages, because all
required information is transmitted in the message header.
Several requirements must be met for this technique to be
used. First, the transmitting station must have a current %roup
of authenticators. The DMD operators are issued code books
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which contain.the authenticators they must use. Second, the
receiving station must be able to compare the transmitted
authentication jnformation with that which should have been
transm|tt%d. The DMD destination must, therefore, have a
copy of the DMD operator’s authenticators. Likewise, the
DMD operator must have a éo y of the destnation cod%s.
Third, the transmitting and recejving stations must be
synchronized. Each must know which authenticator pairs
h%ve heen transmitted and which should be transmitted next.
T g DMD oPerato_r can (?o this bg/ marking through the
codes In the reception code book a messa?e are received.
The DMD can keep track of the cocles used for transmission,

(1) Authenticator Codes. Authenticators are grouped in
E)alrs. Authenticator pairs consist of two alphanumeric
haracters which are transmitted in a message header. One
hundred authenticator pairs form a group,.and several
rouR/? form a codle hook. Unit communications securit
COMSEC) custodians issue code books to DML
operators. Within a group, each authenticator pair is
aaalgﬂ]ed foaline. TheTines aren%mbered Lrom 0Lt rough
100."The first m%ssa e fransitted y_usmgt_e current |gl;rqp
must contain the authenticator pair associated with line
number 01, Subsequent messages must contain, in order, the
authenticators associated with"subsequent line numbers. An
authenticator pair may be transmitted only once. When a
message. IS composed; the DMD operator must insert the
appropnate authenticators into the message header. One of
two techniques may be used: retrieval from the
authentication code file or input directly from the keyboard.

_ al) Retrieval From the Authentication Code File. An
entire group of authenticator ﬁalrs may be extracted from a
?_(ide book and recorded In the DMD"authentication code
Ile. Extreme care must be taken to ensure that eac
authenticator pair is recorded without error. When this is
done, the opérator must enter an operator’s key. The
operator key is a unique, easily remembered, alphanumeric
P_a|r which the operator selects. The AUTH LINE NO
leld of the status menu contains the line number of the
next authenticator pair to be transmitted. Before any
messages are transmitted b usmg the current group, the
value'in this field should be 01. When a message is
_comﬁosed, the operator must make an operator’s key entry
in the AUTH field. When the operator enters the
ogerator_s ke\X/ the DMD permits continued mess%e
¢ m_gosm n. When the mes a(r;e IS transmitted, the D
retrieves the authenticator pair stored on the line number
specified in the AUTH LINE NO field. That code is
transmitted in the message header. The DMD then
increments the value in the AUTH LINE NO field by one.
I the DMD 15 synchronized with its destination (the valug
stored in the AUTH LINE NO field was correct) and if
the authenticator pairs have been properly recorded in the

file, then the messallge will beI\PrOP\eI@/ self-authenticated.
Because the AUTH LINE NO field has been
automatically incremented subse1qu_ent messages will also
be Bro erly self-authenticated. This technique does not
require thé operator to manually extract authenticator
pairs from his code book each time a message is
composed. For this reason, it Is the preferred method of
message authentication.

b) Input Directly From the Keyboard. At times, it
may n%t) be |%ossm[e or_y (fe_swabﬁe o retrieve authenticator

airs from the authenticatin codg file. In thes% cases, the
B_roper codes are not on file and they must be entered
directly from the keyboard. To do this;'the DMD operator
dis Ia¥_s the message AUTH field. He then opens his
autnentication code Book, tums to the _current_ﬂ]roHp, and
dentifies the authenticator pair associated with the next
line number to be transmitted. This authenticator pair is
entered in the AUTH field. Because the DMD expects the
operator key to be entered, an error message will be
displayed as follows:

o ™ AUTHENTICATION ERROR
o ™ INCORRECT KEY

If the operator disregards the error message and reenters the
authenticator pair, the DMD_accePts the Input and Permns
continyed message_ composition. The operator_shoudmark
through the code in his book to ensure that it Is not used
again. “The authenticator pair that was entered Is transmitted
In the message header. Because this technique requires the
manual extraction of authenticators each time a message IS
c%mp_osed, It is not the preferred technique. It can be {ised
e ectlvel}/, however, when the current %rgup has not been
recorded 1n the authentication cqde tile and a message must
be transmitted. It is also useful when the DMD must
temporarily transmit to an alternate destination. Directly
entered alphanumeric pairs are transmitted in lieu of the
stored codes, which will remain unexposed for future use
when communicating with the primary destintion. Thus,
unauthorized personnel (those persons unfamiliar with the
operator ke ?can be kept from transm[ttmq properl

g&ﬁ?ﬂ%{&? ed messages using previously store

. (2) Verifying Message Self-Authentication. If a messaﬂe
is transmitted and no ACK or NAK message IS, received, the
operator should assume that the destination did not receive
the message and it must be retransmitted, The DMD
increments the value of the AUTH.LINE NO field of the
status menu. Because the destination is unaware of the
attempt of the DMD to communicate, it does not increment
the line numer_ of the next authenticator pair It expects to
receive. This failure to communicate causes the DMD to

lose synchronization with its destination. To enable

B-9
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verification of message authenticity under these conditions, a
try (retransmission) number is transmitted with the
authenticators in the message header. The try number and
the authenticators are used together to determine message
authenticity.

~ (a) Procedure for Verifying Message Authenticity. Upon
receipt of a digital message, the header must be examined to
identify the try number and authenticator pair. The try
number (a numeric value of 0 to 3) is added to the line
number of the next authenticator expected from the
originator. The sum is the line number that should
correspond to the transmitted authenticator pair. If the
transmitted authenticator pair does match the authenticator
pair on that line, then the message should be considered
authentic. If they do not match, then the authenticity of the
message should be questioned. The operator should line
through the authenticator pair and any preceding codes
which have not been previously marked as having been used.

(b) Authenticating the First Transmission of a Digital
Message. When a message is transmitted for the first time,
the try number is 0. The sum of the try number and the next
expected line number equals the expected line number,
Authentication is done by comparing the transmitted
authenticator pair with the one on the expected line.

(c) Authenticating a Message Retransmission. The
DMD will permit three retransmissions before it tells the
operator to reestablish voice communication with his
destination. When a message is retransmitted, the try
number has a value of 1 to 3. Consequently, the sum of the
try number and the next expected line number is greater
than the expected line number.

, . EXAMPLE ,
As transmitting to B. They are synchronized.
An extract of A's current code group is shown.

LINE NUMBER AUTHENTICATOR CODE
05 oG

06 BZ

A transmits a message to B by using line 05 (try number
=0 and authenticator pair =5G). B does not réceive the
message.

A retransmits the message by using line 06 (try number
= 1 and authenticator pair = BZ). B still expects to
receive the authenticator corresponding to line 05.

Urx])on receipt, B adds try number 1 and expected line 05,
The sum is 06, Because BZ is the authenticator pair

associated with line 06, the message is properly
self-authenticated.
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b. Challenge and Response Authentication.
Normally, a DMD operator is issued one set of
authentication code books. These allow him to transmit
self-authenticated messages to his primary destination.
Because of the limited availability of COMSEC materials,
itis unlikely that alternate destinations will have a copy.
Consequently, it OIgenerally IS not possible to transmit
self-authenticated messages to alternate destinations.
Authentication must be done by using the challenge and
response technique that is currently used in voice
communications. The challenge and response may be
transmitted by using FREETEXT messages. It is not

ractical to authenticate ever mess%ge in this manner. The

MD operator may be challenged only after his initial
transmission and anytime the destination suspects imitative
deception. A DMD operator generally communicates with
an alternate destination for a limited time.
Communications eventually will be reestablished with the
primary destination. To prevent exposing the stored
authenticator pairs, the DMD operator should enter phony
codes by using the direct keyboard input technique. To
prevent the loss of sgnchronlzatlon with the primary
destination, the DMD operator should note the value
stored in the AUTH LINE field of the status menu before
destinations are changed. This value must be reentered
when communications are reestablished with the primary
destination.

B-6. MODE MENU

If the DMD has been properly assembled and power has
been applied, the mode menu (Figure B-7) will be
displayed. The mode menu is the DMDs main index - the
starting point for all DMD operations. It can be displayed
anytime by pressm%the_ MODE key. If the mode menu
does not appear on the display panel, then adjust the DSP
BRT control knob. It may be necessary to press the
MODE key to recall the display. If the mode menu still
does not appear, take the following corrective actions;

Figure B-7. MODE MENU

1=MSN 1 ACTV D=0PNL CHECK
2=MSN2 - - - - E=STATUS /9 pOWH
FILE MSN= # F=AUTH CODES
A=MSG TYPES G=ENABLE FILE MSG
B=COMPSD MSG H=RECALL SAVED MSG
C=MSN DATA Y=MEMORY PURGE
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o Check the external power source and external power
cable if external power is used.

o Check the internal battery pack if internal power is
used. It may be necessary to replace the battery with
one that is fully charged.

o If the mode menu still is not displayed, evacuate the
DMD to the next higher maintenance level.

B-7. PROCEDURE FOR PURGING THE
MEMORY

The DMD memory may be purged when it is prepared for

Use or in emergency Sitlations. This prevents enemy access

5% %Qlelostgred information. Purge the memory of the DMD
W:

o Display the mode menu by pressing the MODE key.

o Note the mode menu entry Y= MEMORY PURGE.

Purge the memory by pressing the Y key, The entr
cha%ges toY= K/IE}M)ORY lgURGED,y indicatiné
successtul completion of the operation.

IﬁTaFEoF\?er diagnostic test procedures, see subparagrapt]

B-8. PROCEDURE FOR MAKING INITIAL
STATUS SELECTIONS

Establish communications parameters, DMD functignal
characteristics, and battery conditions by making initial
status selections.

a. Display the mode menu by pressing the MODE key.
b. Note th? mode menu entry E = STATU% Presg the £
e made nall

key to display the status menu: Entries must
fie)fcss wf& X quest?on mark (?). ATI other fields except

WATT HRS and BATT LMT have default values.

¢. Press the JUMP key to display the ORIG field. Enter
the uns|que address of%e DM[E). d

d. DEST is displayed. Enter the unique address of the
destination device.

e.T/Dis di?]pl%/ed. Sﬁlect TEST when transmitting test

messages; otherwiise, select DATA.

f. XMT BLK is displayed. Select DBL when transmitting
through heavy radio interference or Jammm% otherwise,
(Sjeelset%atk)lr? The DMD XMT BLK must match that of the

0. XMT RATE s displayed. Select 600 or 1,200 bits per

Second in accordance with unit SOP or communicatjons

ans%_ructtmns. The DMD XMT RATE must match that of the
estination.

h. PREAMBLE is displayed. Enter a 0.1- to 4.0-second
%rs??nc]tbgﬁsm accordance with unit SOP or communications
Instructions.

I. AUTH GROUP NO is displayed. Enter the number of
the current authenticator group.

{. AUTH LINE NO.is displayed. Enter the ling number of
he next authenticator pair to b% transmitted. If no
Brlansmmsmn has been made by using the current group, enter

k. DSPL DLY is displayed. Enter the time (0.0 to 2.0
seconds) a menu or message element will remain displayed
after an entry or selection has been made.

|. KBD BELL VOL is displayed. Set the keyboard bell
volume fo the desired intensity"(O is completely off, and 7 is
the maximum level).

m. MSG BELL VOL is displayed. Set the message hell
volume o the desired intensiR/ (& 1S completely o%?, a%d 11
the maximum level).

n. WATT HRS is displared. If a fully charged battery has
just been installed or if no internal battery is presently
installed, enter 00.0 watt hour; otherwise, press the V key to
select the displayed value.

0. BATT LMT is disgla ed. Enter the number of watt hours
that a fully charged battery can be expected to produce. If no
battery limit has been determined by experience, enter 12.0.

. The completed itatus menu is displayed. Review the
tatus menu ana make corrections where apgropnate.

B-9. PROCEDURE FOR STORING THE
AUTHENTICATION CODE LIST AND
OPERATOR’S KEY

An entire group of 100 authenticator pajrs and an
operator’s key may be stored in the authentication code file
by using the procedures discussed below.

a Display the mode menu by pressing the MODE key.

b. Note the mode meny entrY F = AUTH CODES, Display
the authentication code file Instructions by pressing the F key.

¢. Enter the line number of the first authenticator pair to be
entered. Normally, this will be 01.

d. Press the X key to enter the authentication code file at the
ling number specified.

B-11
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. CAUTION . . L
Pr?ssm the X k toenéerthﬁaumentmatmnco e file will
eete% eV%use Uthenticator pairs. The code,

reviQus

e G
status menu, will be erase Wkﬁn thﬂegentered, al least
ﬁrqeeOCIOde on the entry Tine) will be deleted Always enter at

. Beglnmn% with the entry line and continuing to line 00.
extraCt act the authenticatof pairs from the currént group |n
he code hook, and record them in the authentication code
ile. Extreme caution must be taken to_ensure the codes
are stored on the appropriate line and without error.

f. After an entry is made on line 00, select and enter an
0 eratlg)r’s kesy. TQe s%lected key should be easey to
rememper. It 1S used eac tlmeamess_a%e IS composed to
cause the DMD to retrieve ﬁnd,transmlt he authenticators
which have been stored in the file.

B-10. MESSAGE COMPOSITION AND
TRANSMISSION

Mess’\a}%es may be composed in active mission buffers, M|
and M2, or In off-line compose message files, F3 through
F9. A me%sa e can be transmitted only from an active
mission buffer. Consequently, a meéssage must be
composed in MI or M2, or it must he transferred from an
off-fine file into MI or M2 before It can be transmitted.
The para ra?h% below discuss composing and transmitting
Various types of messages.

a. Com osing a Message in an Active Mission
Buffer and Transmission:

” (1) Display the mode menu by pressing the MODE

ﬁ Note the mode menu ent%_l = MSNL ACTY or
2= MSN2 ACTV. It indicates the rission huffer in which
the r_nessaﬁe will be composed. To activate the other
mission bufrer, press the 2 or 1 key, as appropriate.

_(3) Note the mode menu %ntr A = MSG TYPES.
Display the message types menu by pressing the A key.

ﬁl}) Note the MI ACTLVE o&.MZ ACTIVE entry on
the message _t¥]pe menu. This indicates the active mission
buffer in which the message will be composed. Select the
message to be composed, and display its skeleton by
pressing the appropriate alphabetic key.

(51 Those fields assigned a default value will have the
default displayed. Defaqlt values will be transmitted If no
other selections or entries are made. Those fields with a
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cluesnon_ma_rk (?2 require an oPerator entrgl before
transmission Is pefmitted. Some fields, such as DIR or
TGT NO, may have grewously specified values dlsPI_ayed.
These values'we drawn from’the mission data portion of
the active mission buffer.

6) The cursor flashes in.the AUTH fild. Press th
By Gy e AUl - Fres e

7) The AUTH field permits, the operator to speci
the (a&thﬁnti ator, a?r \/\Eﬁch WHI e teansn%tted Pn tr%
message header. Either of two techniques may be used.

#a Retrieval From the Authentication Code File.If
the current %roup of authenticator pairs nas been stored
and one of these Is to be transmitted, enter the operator’s
key.in the AUTH field. This entry must match the
previously stored key in the authentication code file.

() Direct Input From the Ke}/]board.Thls technique
may be used If the operator has not stored the current
groug) of authenticator pairs. It also ma& be. used if thg
erator IS transmitting to an alternate destination an
does not want to expose the previously stored codes. Select
the authgntmators to be transmitted (not the operator’s
ke){ , and enter the alphanumeric pair in the AUTH field
of the message.. This entry will cause an error messa%e (0]
be displayed. Disregard the error message, and reentef the
nair.

Jﬁ?u‘si"r?é?e%?ﬁeh“ew{ﬁ%s T S y s 1
ey. V\)/lh n entries have bgen maée In Xllpfiel_dsgthe
coonIeted message IS dlsplag/ed for oPer tor review, To
Mmake a or_reﬁtlo_, move thé cursor to t eaEprogrlate
field, and display it by pressing the JUMP key. Correct the
Jel5r|\9|rp ?(rgill display th2 corrected message by pressing the

(9). Listen to the net. If there is no other traffic,
transmit the message by pressing the XMIT key.

pr
M

NOTE: The comgrlr%hetg Jnessage must be displayed before

transmission Is p
. a) If the destination is a TACFIRE computer and
it rece{\/)eé tﬁ_e message anrc] tﬂe authentication V\F/)as correct
or if the destination is a BCS or DMD and it recejved the
message, an. ACK message IS transmitted.back to the
DMD. The display and ACK and NAK indicator Iamﬁs
indicate receipt of the ACK message. The ACK “(t] t
flashes at twice the speed of the NAK light. Clear the
Eel}?play and turn off the indicator lamps by pressing the X
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: %}) If the destinatiorhis a TACFIRE comEuter and it
receivet! the message and the autnentication was_Incorrect, a
NAK message I transmitted back to the DMD. The display
and ACK and NAK |nd|c?_tor lamps indicate receipt of the
NAK messaﬁe. The NAK light flashes at twice the speed of
the ACK ||g% t The d|sPIa indicates the line number of the
authenticators TACFIRE expected to receive. Clear the
display and tum off the indicator IamEls b}/ ressm%_t e X key.
This action desynchronizes the AUTH. LINE NO Tield of the
status menu. Transmit the message again.

(c) If the destination did not receive the message, no

ACK or NAK indications are |sPIayed. The try

retransmission) number is incremented.” Transmit the
eSsage again.

b. Composing a Message jn an Off-Line Compose
Messag% Filegand Trangmfssflon. P

(1) Display the mode menu by pressing the MODE Key.

(2) Note the mode menuy entry FILE MSN = # Select
the off-ling comBose message file, F3'through F9, in which the
message 1S to be composed by pressing the appropriate
numeric key. The file number specified replaces the #

. (3(,2 Note the mode men% entrSy_A = MSG TYPES.
Display the message type menu by pressing the A key.

(4) Note the F# ACTIVE entry on the message type
meny. The # indicates the off-line Compose message file in
which the message will be composed. Select the message to
be composed, and display its skeleton by pressing the
appropriate alphabetic key.

(5) Compose the message as described in_sub aragraphg
m% p g paraqrap

and |(8)f above.

(=2}

(6) The messaqe cannot be transmitted from the off-line
compase message file, It must be transferred o an active mission
buffer. Display the mode menu by pressing the MODE key.

(7) Note the 1 = MSN1 ACTV or 2 = MSN2 ACTV
entry. This lndlcates the mission buffer into which the
mes a?e will be transterred, Note the FILE MSN = # entry,
Select the off-line file in which the message was composed.
The specified file number replaces .

&8) Note the mode menu entry G = ENABLE FILE
MSG, Press the G key to transfer the composed message
from the selected off-line file into the active mission buffer.

(9%Transmit the message as described in[subparagrap!

above.

¢. Composing the FR QUICK Message.

12)Ma§<e an entry in the AUTH field [subparagraph]
a(7) above).

(2) Make one of the following entries or selection

o Enter a known point number to request fire on a
previously recorded known point.

o Select ASGN KNPT to assign a known point number
to a previousl re?orded farget. The target number
must be subsedYJenty entered.

o Select FIRE FPF to command the firing of a previously
established final protective fire.

o Select FIRE TGT NQ to req’uest fire on a previous|
recorded target. The target number must b
subsequently etered.

o Select END FPF to terminate the firing of the FPF,
(3) Select a LOW or HIGH angle trajectory.

_ (4) Assign an URGENT or NORMAL priority to this
fire request

d. Composing the FR GRID Message.

(lf Make an entry in the AUTH field

above

nter the target location grid coordinates
(subafagraph v {below).

(3) Enter the OT direction (to the nearest 10 nils), or
select the GT line.

b(f) Enter the target type and description|(subparagraph

W{below).
_ HS) Select the desired shell-fuze combination to be fired
in rfect

(6) Select the desired method of control.
(7) Select a LOW or HIGH angle trajectory.

_ (8g Assign an URGENT or NORMAL priority to the
fire réquest” Select FPF (ASSIGN ONLY) to establish an
FPF or Copperhead priority mission.

e. Composing the FR SHIFT Message.
, (1; Make an entry in the AUTH field|(subparagraph a(7
above).

(2) Enter the number of the known point from which the
target location is determined.

(3) Enter the OT direction (to the nearest 10 mils).

_ (LP Enter the shift information which locates the target
with respect to the known point{{subparagraph xjoelow).

mbg%pter the target type and description|(subparagrap

B-13
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_ 56) Select the desired shell-fuze combination to be
fired in effect.

(7) Select the desired method of control.
(8) Select a LOW or HIGH angle trajectory.
(

~(9) Assign an URGENT or NORMAL priority to the
fire request. Select FPF (ASSIGN ONLY) to establish an
FPF or Copperhead priority mission.

f. Composing the FR POLAR Message.

(1{)Ma§<e an entry in the AUTH field|(subparagrap
a(7) above).

b(%) E)nter the target location polar dat
w|below).

(3) Enter the target type and description
[ (subparagraph w pelow).

_ (54) Select the desired shell-fuze combination to be
fired in effect.

(5) Select the desired method of control.
(6) Select a LOW or HIGH angle trajectory.
(

~ (7) Assign an URGENT or NORMAL priority to the
fire request. Select FPF (ASSIGN ONLY) to estanlish an
FPF or Copperhead priority mission.

g. Composing the FR LASER Message.
(lz) Make an entry in the AUTH field

a(7) above).

nter the target location laser polar data
(subparagraph z |below).

(3) Specify the type of laser mission to be conducted.

(a) Select STA TGT to request tire on a stationary
target.

~(b) Select PRED PNT to request an FFE fire
mission (at the observer’s command) on a position to
which the observer expects the target to move.

(c) Select TRAK TGT to reguest atime on target on
a position to which a tarPet IS predicted to move. The target
must be lased at two locations. The TACFIRE or BCS
assumes the target is traveling in a constant direction and at a
fixed rate. An engagement point is determined accordingly.

éd) Select DRAW TGT to describe an irregularly

shai)e | target. The target size and shape may be specified
by as_lndq two to eight locations. DRAW TGT must be
specified for each point except the final one, when LAST
PNT must be selected.
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_(e) Select TRILAT to determine the observer’s
location (grid coordinates) b]\é{usm two known points. The -
FDC must be told (by FREETEXT message) which
known points will be lased and which known point is on
the observer’s left. The leftmost known point must be lased
first and identified as PT NO -1. The rightmost known
;ﬁomt must be lased second and identified as PT NO -2.

he BCS then computes the observer’s location.

~(f) Select RESECT to determine the observer’s
location b¥ using one known point. The FDC must be told (by
FREETEXT message) which known point will be lased.

(4) Enter the target yf)e and description (for fire
requiests) (subparagraph w pelow).

~ (5) Select the desired shell-tie combination to be fired
in effect (for fire requests).

(6) Select the desired method of control (for fire
requests).

(7) Select a LOW or HIGH angle trajectory (for fire
requests).

~ (8) Assign an URGENT or NORMAL prioritg to the
fire request. Select FPF (ASSIGN ONLY) to establish an
FPF or Copperhead priority mission.

h. Composing the SUBQ ADJ Message.
(lg Make an entry in the AUTH field|(subparagraph a(7)|

ahove

(2) Enter the OT direction (to the nearest 10 mils), or
select the GT line. This may be inserted by the DMD.

(33) If the adjusting round was observed and a shift will be
made, select OK. If the adjusting round was not observed,
lost, or erratic, select DNO, LOST, or IGN RD, respectively.

(4) Enter the shift information which adjusts the fire onto

the target (Subparagraph x]below).

(5) Enter the fire mission target number. This is extracted
from the messa%e to observer and may be inserted into the
message by the DMD.

$:6) Select the desired shell-faze combination. Specify NO
PREF if no change to the adjusting or FFE munitions Is deSired.

(7) Select the desired method of control.

(8) Select a LOW or HIGH an?_Ie trajectory. It should
match the trajectory specified in the fire request.

I. Composing the SA LASER Message.

(1; Make an entry in the AUTH field|(subparagraph a(7)
above).
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st or target location laser polar data
(subparagraph z pelow).

&3) Specify the status of the adiusting round and which
location (burst or target) has been lased as follows:

e Select OK TGT to identify a new target location.

e Select OK BT if the adjusting round was observed and
the burst location has been lased. The TACFIRE or
BCS computes the shift required Fire for effect can
normally be specified after one adjusting round has
been observed and lased.

e Select DNO TGT or LOST TGT if the adjusting
round was not observed or was lost and the target
location has been lased This can be used to specify a
new target location or the original target location.

e Select LOST BT if the adjusting round was lost and the
estimated burst location has been lased. Because the
actual burst location is uncertain, another adjusting
round should be requested.

e Select IGN RD if the ad}'ustin round was erratic and
another must be fired.

(4) Enter the fire mission target number. This is
extracted from the MTO and may be inserted into the
message by the DMD.

(5) Select the desired shell-fuze combination. Specify
!\I(()]| P_REdF if no change to the adjusting or FFE munitions
is desired.

(6) Select the desired method of control.

(7) Select a LOW or HIGH angle trajectory. It should
match the trajectory specified in the fire request.

J. Composing the PREC REG Message.

(l{)Ma;«e an entry in the AUTH field
a(7) ahove).

(2) Enter the OT direction (to the nearest 10 mils), or
select the GT line. This may be Inserted by the DMD.

(3) Select the appropriate command as follows:

o Select N/G if no change to the previously specified
command is desired.

o Select 1 RND, 2 RNDS, or 3 RNDS to command the
tiring of 1, 2, or 3 rounds, respectively, using the same
firing data.

o Select RCRD REG PT to terminate the impact phase
of a precision registration.

e Select RCRD AS TI REG PT to terminate the time
phase of a precision registration.

e Select REG NEXT LOT in a two-lot registration to
terminate the impact or time phases of the first-lot
registration and begin registration of the second lot.

l (4)) Enter the desired shift information| (subparagraph x|
elow).

(5) Enter the fire mission target number. This is extracted
fIJrR/ImD the MTO and may be inserted into the message by the

(6) Select the fuze to be fired. Specify N/G if no change is
desired.

(7) Select the desired method of control.
k. Composing the EOM&SURV Message.

(1; Make an entry in the AUTH field {(subparagraph a(7)
above).

((’2% Enter the OT direction (to the nearest 10 mils), or select
the GT line. This may be inserted by the DMD.

(32 Enter the desired refinement (shift) information if the
Eagge) will be recorded as a known point (subparagraph x
elow).

(4) Enter the target type pelow). This has
been specified in the fire request and may be inserted into the
message by the DMD.

(5) Select the target disposition.
(6) Enter or select the estimated number of casualties.

(7) Enter the the mission target number. This is extracted
fIJrR/ImD the MTO and may be inserted into the message by the

(8) Select EOM to end the mission or EOM RAT to end
the mission and record the target as a known point.

I. Composing the HB/MPI Message.
(1) Make an entry in the AUTH field (subparagraph a(7)

above).

_(2) Enter the reference direction. This is extracted from the
(t)hrlergmg data received from the FDC and may be inserted by
e DMD.

(3) Select the observed error in the burst location as
follows:

o Select RA if the burst location is right of the reference
direction and above the reference vertical angle.

o Select RB if the burst location is right of the reference
direction and below the reference vertical angle.

o Select LA if the burst location is left of the reference
direction and above the reference vertical angle.
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o Select LB if the burst location is left of the reference
direction and below the reference vertical angle.

(4) Enter the reference vertical angle. This is extracted
from the orienting data received from the FDC and may be
inserted by the DMD.

(5) Enter the number of roils the burst location was right
or left of the reference direction.

(6) Select YES if you have been designated to measure
the vertical angle; otherwise, select NO. This is extracted from
the orienting data and may be inserted by the DMD.

(7) If you have been desiglnated to measure the vertical
angle, enter the number of roils the burst location was above
or below the reference vertical angle; otherwise, select N/G.

(8) Enter the fire mission target number. This is extracted
fDrR/Ithhe MTO or orienting data and may be inserted by the

(92)If the burst was observed, select OK. If the burst was
not observed, lost, or erratic, select DNO, LOST, or IGN
RD, respectively.

~ (10) Select HB if observing a high-burst registration or MPI
If observing a mean-point-of-impact registration. This is extracted
from the orienting data and may be inserted by the DMD.

m. Composing the RDR REG Message.

(1; Make an entry in the AUTH field {subparagraph a(7)
above).

2) Enter the impact location grid coordinates
(subparagraph v_below).

(3) If the impact was observed, select OK If the imi)act
was not observed, lost, or erratic, select DNO, LOST, or IGN
RD, respectively.

(4) Enter the tire mission target number. This is extracted
goMthhe MTO or orienting data and may be inserted by the

n. Composing the FO CMD Message.

o Select CHECK FIRE ALL to command the check
firing of all fire missions.

0. Composing the SHELREP Message.

(12) Ma)ke an entry in the AUTH field
a(7] above).

(2) Enter the direction to the location from which the
projectiles were fired.

3) Enter the impact location grid coordinates
subparagraph v pelow), omitting altitude.
(4) Select the type of projectiles.

(5) Enter the caliber of the projectiles. Select UNK if
unknown.

‘ d(6) Enter or select the number of rounds that were
ired.

(7) Enter the time the incident occurred.
p. Composing the FL TRACE Message.

(12) Make an entry in the AUTH field
above).

(2) The FLOT is specified by two or more location
entries. Enter an entry number and the frontline grid
coordinates [subparagraph v below), omitting altitude.

(3) Enter the entry number for another frontline
location, and enter the second frontline location grid
coordinates [subparagraph v pelow), omitting altitude, for
the second entry.

(4?_ If an observer wishes to send more than two
frontline grid coordinates, he must use a second FL
TRACE message.

g. Composing the OBSR LOC Message.
_12) Make an entry in the AUTH field

[a(7)]above).

(2) Enter the observer location grid coordinates
subparagraph v below).

. (1) Make an entry in the AUTH field (subparagraph a(7)
above).

(2) Make one of the following selections:

o Select FIRE to command the firing of a mission whose

control is at the observer’s command. The target
number must be subsequently entered.

o Select CHECK FIRE to command the check tiring of
a specific mission. The target number must be
subsequently entered.
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r. Composing the ATl GRID Message.
\12) Make an entry in the AUTH field

[a(7) above).

2) Enter the target location grid coordinates
below)
(3) Enter the target type and description

below).
(4) Make one of the following selections:
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o Select N/G if no reliability is specified.

« Select GOOD, FAIR, or EXC to indicate the
reliability of the target acquisition source.

«-Select DNA if the target coordinates are not to be
adjusted.

o Select DNC if the target is not to be combined with
another.

s. Composing the FIREPLAN Message.
(1% Make an entry in the AUTH field

above).

(2). Enter the names of the FIREPLAN in which this
targets to be included.

(3) Enter the target location grid coordinates

subpara raPh v pelow). The coordinates may be omitted

and N/G selected) If the target has been #rewo sly recorded
arget number must be entered subsequently).

(4) Enter the target type and description (subparagraph
W below)

&53 Select CONFIRMD if the target is confirmed or
SUSPECTD if the target is suspected.

(6) Select the accuracy to which the target was located.

t. Message to Observer. Messages to observers are not
composéd on the DMD, They are transmitted from
TACFIRE or BCS and received by the DMD.

u. Composing the FREETEXT Message.
(lg Make an entry in the AUTH field

above).

(2) Compose the desired message. It must not exceed 37
characters.

v. Entering Location Grid Coordinates.

(%) Enter a five-digit casting. In the FR GRID, FL
TRACE, and FIREPLAN messages, the last d|q|t IS 8 7810,
and the specified casting is accurate to the nearest 10 meters.

(2) Enter a five-diait northing. In the FR GRID, FL
TRACE, and FIREPLAN messages, the last dlgin IS a Z€ro,
and the Specified casting is accurte to the nearest 10 meters.

%3% Enter a four-digit altitude. In the FR GRID and
EPLAN messages, the last digit is a zero, and the
specified altitude is accurate to the néarest 10 meters. It may
be necessary to enter a leading zero.

(4) In those regions of the world near grid zone
boundaries, two grid"coordinate systems may be Used. Select

STD if the standard (westernmost{ grid zone coordinates are
used; select EST if the easternmost grid zone coordinates are
lsj%eDd It the location is not near a grid zone boundary, select

w. Entering Target Type and Description.

éH Select the target type and subtype. If N/G is selected,
TACFIRE and BCS will assume a personnel target.

(2) Enter the number of elements in the target.

(Sg_For personnel targets, select their degree of
protection. For other target types, select N/G.

(4) Select the taré)et radius or length. If N/G is
se_I%cted TACFIRE and"BCS will assume @ circular target
with a 100-meter radius.

_ (5) For rectangular targets, select the target width. For
urc&?gr targets, se?ect N/aG.g Y

(6) For rectangular targets, enter the target attitude.
X. Entering Shift Information.

(1) Select the direction of the desired lateral shift. The
maghitude of the lateral shift must be entered
subsequently. If no lateral shift is desired, select N/G.

(2) Select the direction of the desired range shift. The
ma%nltude of the range shift must be entered subsequently.
[t n0 range shift s desired, select N/G.

(3) Select the d#'rehction of tqe desired vegtical shift
The magnitude of the vertical shift must be entered
subsequently. If no vertical shift is desired, select N/G.

y. Entering Target Location Polar Coordinates.
(1) Enter the OT direction.
(2) Enter the OT horizontal distance.

(3) Select the djrection of the desired vertical shift,
The magnitude of the vertical shift must be entered
subsequently. If no vertical shift is desired, select N/G.

z. Entering Target Location Laser Polar Coordinates.
(1) Enter the OT direction.
(2) Enter the OT slant distance.

(3) Select the direction, and enter the magnitude of the
vertical angle.

MD-G/VLL d entered automatically when the

gOTE: This information can be Jransferr.ed acr%ss the
target 1S lased.
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Section I
FORWARD ENTRY DEVICE

B-11. OPERATION OF FORWARD
ENTRY DEVICE CP-1995/U

a. Description. The forward entry device (FED) is a
lightweight, hand-held communications message processor. It
can compose, transmit, receive, edit, store, and displa
messages to conduct fire support. Messages that it transmifs
and receives include requests for fire, artillery target
intelligence messages, messages to observers, plaintext
messages, observer locations, registrations, fire plans, and the
forward line of own troops (FLOT). The FED performs
Folar_-to-grld conversions, calculates the observer’s position
ocation, and interfaces with the G/VLLD to process laser
missions. The message processor performs the tasks of
message comJ)osmon, edltlrﬁ], address coding, error control,
checking, and net protocol. The operator can specify message
data rates, addresses of receiving agencies, and keying times.
The FED can transfer its software to another FED. The FED
can he programmed either to function as a FIST FED or for
use by an observer. The FED is shown in Figure B-8.

b. Data Entry and Display. Information is entered into the
FED by use of a keyboard consisting of 64 alphanumeric,
symbol, and function keys. The display screen can display 25
lines of text with 40 characters per line.

¢. Memory Capacity. With the FED, an observer can
store nine active messages at one time, including two fire

missions. The FED can hold 40 messages in the received
buffer and can store 10 messages in the save buffer. The
FED also stores copies of the last 25 messages transmitted.

d. Communications. The FED communicates either
over radio by use of a CX-8830 cable or over wire. It gives
the observer a single-channel digital capability with
point-to-point and netted (multiple subscriber)
communications.

e. Authentication. Authentication procedures with a
FED are similar to those with a DMD. The FED can store
up to four authentication code tables of 100 authenticator
pairs each as well as an authentication key code.

f. Power Supplg. The FED is powered either by an
internal battery (BA-5800 lithium _batte(r:)Q or by 28 volts
DC using a DCA-11 DC adapter with a CX-8835 cable.

B-12. FORWARD ENTRY DEVICE
MESSAGE FORMATS

The FED communicates with other digital devices by using
25 fixed-format message t)goes. These types are divided into
the six categories discussed below.

a. Standard Fire Requests. FED-equipped observers
use seven standard fire request messages to conduct fire
missions.

Figure B-8. FORWARD ENTRY DEVICE
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1RJFR QUICK (Fire Request, Quick Response). The
FR QUICK message is used to request that TACFIRE or
BCS assign a known point number to a previously stored
target, to fire an FPF, to terminate firing an FPF, and to
request fire on a known point or target that is stored in
TACFIRE or BCS.

(()2& FR GRID (Fire Request, Grid Coordinates). The
FR GRID messa%e Is used to request fire by using the grid
coordinates method of target location.

(3) FR SHIFT (Fire Request, Shift From a Known
Point). The FR SHIFT message is used to request fire by
ijsng_g the shift from a known point method of target
ocation.

(4) FR POLAR (Fire Request, Polar Coordinates).
The FR POLAR message is used to request fire by using
the polar coordinates method of target location.

(5) FR LASER (Fire Request, Laser, Polar
Coordinates). The FR LASER message is used to request
fire by using the laser ﬁolar coordinates method of target
location. Interface with the G/VLLD enables data to be
transferred directly from the G/VLLD into the FR
LASER message.

(6) FR MOV1 (Fire Request, Moving Target, One
Point). The FR MOV1 message is used to request fire on a
moving target by using one set of grid coordinates.

(7) FR MOV2 (Fire Request, Moving Target, Two
Points). The FR MOV2 message is used to request fire on
a moving target by using two sets of grid coordinates.

b. Adjustment Messages. The four adjustment
messages are used to make necessary corrections for
previously requested missions.

(1) SUBQ ADIJ (Subsequent Adjustment). The SUBQ
ADI message is used to adjust fires onto a target when an
FR SHIFT or FR POLAR message has been used in the
initial request for fire.

(2) SA COORD (Subsequent Adjustment, Grid
Coordinates). The SA COORD message is used to adjust
fires onto a target when an FR GRID message has been
used in the initial request for fire.

3) SA LASER (Subsequent Adjustment, Laser). The
SA LASER messaEgRe is used to adjust fires onto a target
when an FR LASER message has been used in the initial
request for fire.

(4) EOM&SURV (End of Mission and Surveillance).
The EOM&SURYV message permits the observer to end a
fire mission, make refinements, report target surveillance,
and request that a target be recorded.

c. Registration Messages. The three registration
messages are used in observing precision, HB or MPI, and
radar registrations.

él) PREC REG (Precision Registration). The PREC
REG message is used to adjust the tiring of a precision
registration or a destruction mission.

(a HB/MPI (High Burst or Mean Point of Impact).
The HB/MPI messa%/tla is used to report spottings made in
observing an HB or MPI registration.

(3) RDR REG (Radar Registration). The RDR REG
message is used by a radar section to report the impact
grid coordinates of rounds fired in a radar registration.

d. Intelligence Messages. The three intelligence messages
are used to report information of intelligence value.

(1) ATIGRID (ArtiIIerBTarget Intelligence, Grid
Coordinates). The ATI GRID message is used to report
enemy locations by use of grid coordinates.

(2) ATI POLAR (Artillery Target Intelligence, Polar
Coordinates). The ATl POLAR message is used to report
enemy locations by use of polar coordinates.

(3) SHELREP (Shelling Report). The SHELREP
message is used to report information concerning the
impact of enemy artillery or mortar fire.

e. Information Messages. The seven information messages
are used to send and receive various important information.

1) FIRE PLAN éPIanned_Fire Mission). The FIRE
PLAN message is used to establish a planned fire mission.

(2) FL TRACE (Frontline Trace). The FL TRACE
messaqe is used to report the front line of troops of the
observer’s associated maneuver element.

(3) FM ALERT (Fire Mission Alert). The FM ALERT
message is used to alert the FDC or another subscriber
about a fire mission.

%) FO CMD (Forward Observer Command). The FO
CMD message is used to fire a mission established at the
observer’s command and to order check firing. The FDC
uses this message to report SHOT, SPLASH, and READY
to the observer.

%5) MTO (Message to Observer). The MTO is used
by the FDC to report fire mission data to the observer.

éG) OBSR LOC (Observer Location). The OBSR
LOC message is used to report the observer’s location to
the FIST or FIX. The FDC uses this message to report
the observer’s location to the observer when that location is
determined by resection or trilateration.
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~ (7)FREETEXT (Plaintext). The FREETEXT message
is used for nonformatted messages.

f. Remote Loop Test. The remote loop test (LOP
TEST) message is used to conduct a test of the
communications link between digital subscribers. The loop
test interval is established during initialization. Under
normal operations, a warning message is received if the
loop test fails.

B-13. MESSAGE TRANSFER
MODES

The FIST’s FED can be programmed to function in one of
three message transfer modes for each observer.

a. Review Mode. All message traffic from an observer’s
FED is addressed to the FIST's FED. The message must
be called u_B, modified if desired, and then retransmitted to
the subscriber selected by the FIST.

b. Automatic Mode. A link is established between two
subscribers of the FIST’s FED. A message addressed to
the FIST’s FED for another subscriber is automatically
readdressed and transmitted to the receiving subscriber.
No action by the FIST is necessary when the automatic
mode has been programmed for two subscribers.

c. Fire Request Approval Mode. A link is established
between an observer and a fire support asset. The initial
request for fire is actioned by the FIST as in the review
mode. A link is then established, and subsequent messages
between the observer and the fire support asset are
transmitted as in the automatic mode.

B-14. PREPARATION FOR USE
Before use, the FED must be prepared as discussed below.

a. Power Source Installation. Take the following steps
to install the power source:

o Turn the POWER switch to OFF.
o Remove the battery compartment cap.

o Install either a BA-5800/U battery or a DCA-11 DC
adapter.

b. Communications Interface.

(1) Radio. Remove the caﬁ from the commummications
(comm) port, and connect the CX-8830 cable to the FED
comm port and to a radio receptacle.

(2) Wire. Strip one-half inch of insulation from the
ends of the wire line, and insert them into the FED binding
posts.
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c. Operational Checks. Take the following steps to
ensure proper operation of the FED:

e Turn the POWER switch to ON. The FED will show a
self-test prompt. The self-test can be bypassed by
pressing the SPACE key.

o |f the main menu is displayed, press the 1 key and the
ENTER key.

o Adjust the DIM and CONT knobs.
o Press the MODE key.

o Display OPERATIONAL SERVICE from the mode
menu.

e Display the diagnostics menu. Select and perform
diagnostic checks as needed.

e Press the MAP (F5) key to quit diagnostics.

e Pressthe 1 key and the ENTER key to return to the
FED program.

d. Initialization. The following steps explain how to
establish the FED status, net status, subscriber (member)
data, and authentication table:

o Display FED STATUS from the mode menu.
» Enter FED status data in the following fields
~ NXT TARGET NO.

- TIME SET.

— LOP TEST.

— OBSERVER.

- LOCAL ADDRESS.

- FED ADDRESS.

— KEY BELL VOLUME.
- MSG BELL VOLUME.
— DISPLAY DELAY.

— TEST DATA.
o Enter location data in the following fields:
EASTING.

NORTHING.
ALTITUDE.
GRID ZONE.

bNPTE: If self-location is to be used, go to[subparagraph ¢
elow.




o If equipped with a G/VLLD, enter data in the
following fields:

— CPH TIMER MOD.
- CLOUD HEIGHT.
- G/VLLD CODE.
— VISIBILITY CODE.
o Display NET STATUS from the mode menu.
o Enter the net status data in the following fields:
- BLOCK.
PREAMBLE.
RATE.
DELAY.
CONNECTION.
- SQUELCH.

. Diﬂ)l%y MEMBER DATA SUMMARY from the
mode renu

o Enter the member’s address and member data in the
following fields for up to 14 members:

- TYPE

- ROUTING.

- UNIT.

- EASTING.

~ NORTHING.

- ALTITUDE.

— GRID ZONE.

- CLOUD HEIGHT.
- G/VLLD CODE.

- VISIBILITY CODE.
- DEVICE TYPE.

- ROUTING MODE.
- OBSERVER.

OTE: Cloud heigt, G/VLLD code, and visbility cod
Paser Eata%]r i w% aHaserC%e\e}icaer.] VISIDIy code are

o Display MEMBER MONITOR from the mode menu.

o Enter member monitor data consisting of adaresses for

each member and message groups to be monitored.
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o Display AUTHENTICATION TABLE SUMMARY
from thé mode menu.

« Enter authentication data consisting of member
addresses, group numbers, line numbers, authenticator
pairs, and an operator's key code,

o Press the X key to enable the authentication table,

e. Self-Location. Calculate the FED self-location as

follows:

(1) Display FED STATUS from the mode menu.

(2) Display SURVEY MODE METHODS. The
ge?fsforé/a%rorlfses one of four methods in calculating FED

_ (aI) Laser One-Point Method. The following are steps
in calculating self-location by the laser one-point method:

o Select LASER ONE POINT METHOD.

o Enter data in the EASTING, NORTHING,
ALTITUDE, and GRID ZONE fields.

o Designate the known point.

o Enter data in the DIRECTION, VERT ANGLE, and
SLANT DIST fields.

o Press the C key. The FED location is displayed.

(b) Laser T_W0-P?int Method. The following are
ste[t)ﬁo én calculating self-location by the laser two-point
method:

o Select LASER TWO POINT METHOD

o Enter data in the EASTING, NORTHING, and
ALTITUDE fields for the left known point.

o Designate the left known point.

« Enter data in the DIRECTION, VERT ANGLE, and
SLANT DIST fielcls for the left known point.

. Re_p{eat the preceding three steps for the right known
point.

o Enter data in the GRID ZONE field.
o Press the C key. The FED location is displayed.

(c) Manual Direction Method, The following are
?Tt]gPhsohn calculating self-location by the manual direction

o Select MANUAL DIRECTION METHOD.

o Enter data in the EASTING, NORTHING, and
DIRECTION fielcis for the left known point.
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e Enter data in the EASTING, NORTHING, and
DIRECTION fields for the right known point.

 Enter data in the GRID ZONE field.
o Press the C key. The FED location is displayed.

(d) Manual Distance Method. The following are
ste%s (ljn calculating self-location by the manual distance
method:

o Select MANUAL DISTANCE METHOD.

o Enter data in the EASTING, NORTHING, and
DISTANCE fields for the left known point.

o Enter data in the EASTING, NORTHING, and
DISTANCE fields for the right known point.

o Enter data in the GRID ZONE field.
o Press the C key. The FED location is displayed.

B-15. POWER OR COMMUNICATIONS
FAILURE

In case of power or communications failure, certain steps
must be taken to restore the FED to operation.

WARNING

Before reestablishing power, always turn the POWER
switch to OFF.

a. Battery Power. The following are steps for restoring
battery power:

o Replace the BA-5800/U battery.

o Turn the POWER switch to ON and wait 60 seconds. If
FED POWER UP does not appear on the display
screen, change to an alternate power source or send the
FED to maintenance.

b. External Power. The following are steps for restoring
power from an external source:

e Check the CX-8835 cable for damaged or loose
connections. If it is damaged, replace it with an
undamaged cable or change to internal battery power.

o Remove the CX-8835 cable, and remove the DCA-11
DC adapter from the cable.

o Check the adapter for damage. If it is damagfed, insert
another adapter and replace the CX-8835 cable.

o Turn the POWER switch to ON and wait 60 seconds. If
FED POWER UP does not appear on the display
screen, change to alternate power source or send the
FED to maintenance.
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¢. Communications Failure. The following are steps for
restoring communications:

o Ifa “no acknowledgement” is received, the FED will try
to transmit the message three additional times.

o |f attempts are unsuccessful, contact the subscriber by
alternate means.

e Determine if incorrect net status data is the reason for
failure. Correct net status data and try message
transmission again.

o |fstill unable to communicate and if using wire, check
the binding posts for loose connections and the wire for
breaks. Repair and replace wire as necessary.

o If still unable to communicate and if using radio,
troubleshoot the radio IAW appropriate technical
phubllc(?_nons. If troubleshooting is unsuccessful, replace
the radio.

o After problems have been corrected, display
MESSAGE TYPES from the mode menu.

e Display FREETEXT message, and enter data in the
AUTH, DEST, and TEXT fields.

e Transmit the FREETEXT message. If digital
communication is unsuccessful, send the FED to
maintenance.

B-16. SAVE OR PURGE DATA
AND POWER DOWN

The following paragraphs cover how to save or purge all
operational data, how to power down the FED, and how to
disconnect the communications and power sources.

a. Save Data. The following are steps to save data
o Display the mode menu.

e Press the S key. DATA BASE SAVE COMPLETE
should appear on the screen.

o Turn the POWER switch to OFF.

b. Purge Data. The following are steps to purge
operational data:

o Display the mode menu.
o Press the Z key, and turn the POWER switch to OFF.

c. Disconnect Power Source. Remove either the
Eél-)SSOOIU battery or the DCA-11 DC adapter from the

d. Disconnect Communications Equipment. Remove
trr]]e CX-8830 cable if using a radio. If using wire, remove
the wire.
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B-17. UP-LOAD AND DOWN-LOAD THE
CURRENT FORWARD ENTRY
DEVICE SOFTWARE

The following paragraphs provide information on how to
connect a host FED to a target FED and how to transfer
current software data from the host FED to the target FED.

a. Connect a host FED to a target FED by using a
CX-8834 cable.

b. If the target FED has no software, initialize it as follows:

e Turn the POWER switch to ON. The main menu
should be displayed.

Display the setup menu.
Display DATE CHANGE, and enter the current date.
Display TIME CHANGE, and enter the current time.

Display DISK VOLUME, and enter 016 for the
random-access memory (RAM) disk volume.

c. If the target FED has software, down-load the host
FED current software as follows:

e Turn the POWER stitch to ON.

° ?EIEQ Ila Ethe main menu from OPERATIONAL

o Display UPLOAD/DOWNLOAD,

e Display PERIPHERAL DEVICE INTERFACE from
CHANNEL SET UP.

e Enter and save setup data (Ensure data rate is 56000.)
e Display SEND FILE.

e Enter drive name C./ and file name FED.FL; then start
file transfer.

d. Up-load at the target FED as follows:
e Turn the POWER switch to ON.

e Display the main menu from OPERATIONAL
SERVICE (only at target FED with software).

o Display UPLOAD/DOWNLOAD,

e Display PERIPHERAL DEVICE INTERFACE from
CHANNEL SET UP.

e Enter and save set-up data. (Ensure data rate is 56000.)
e Display GET FILE.

e Enter drive name C:/ and file name FED.FL; then start
tile transfer.

e Repeat the procedures to down-load the host FED and
down-load the target FED, as shown ahove, to up-load
file FED.EXE by using drive C:\HTUAPP.

e. Return the host and target FEDs to mode menu as
follows:

o Display MAIN MENU.
o Select the option to load applications program.
e Press the MODE key.

f. Complete the up-load and down-load of software as
follows:

e Disconnect the host FED from the target FED.
o Turn the POWER switch to OFF on both FEDs.
e Remove the CX-8834 cable from both FEDs.

B-18. MESSAGE PROCESSING
PROCEDURES

a. Processing Messages in the Received or Saved
Message Queues or the Message Copies File. This
Paragraph covers procedures on how to display a messaﬁe
rom the received or saved message queue and from the
message copies file, how to edit and ‘transmit a message
from the received or saved message queue, and how to
save or delete a message in the received or saved message
queue.

(1) Display a message from the received or saved
message queue as follows:

o Press the MSG key to display a received message.
o Press the SAVE key to display a saved message.
I (2) Display a message from the message copies file as
ollows:

o Press the MODE key.

e Select MESSAGE COPIES:; then select the desired
message.

NOTE: Messages from the MESSAGE COPIES file can
only be displayed.

(3) Edit and transmit a message in the received or
saved message queue as follows:

o Display and edit the selected fields.

. X@Esmit the message. The status line should display an

(4) Save a message in the received or saved message
queue as follows:

o Select the message to be saved.
o Press the Skey.
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65) Dege\e a message in the received or saved message
(ueug as follows:

o Select the message to be deleted.
o Press the D key.
b. Moving and Copying Messages in the Local Files.
(1) Move a message in the local files as follows:
o Display LOCAL FILES from the mode menu.
o Select the message to be moved.
o Press the D key.
o Select the file to which the message will move,
(2) Copy a message in local files as follows:
o Display LOCAL FILES from the mode menu.
o Select the message to be copied.
o Pressthe E key.
o Select the file to which the message will be copied.

c. Progessin Informf’ition Messages. Process
Information mesSages as follows:

o Select MESSAGE TYPES from the mode menu.

o Select the desired message format; complete and
review the message.

o Transmit the message. ACK should appear in the
status line.

d. Pracessing Mission Data in the Mission Data
Flles. L e follo mg are Procedures Eo dgglay mission dat
rom the active missjon list or member data Summary an
to edit or delete a mission data record:

« Display ACTIVE MISSION LIST or MEMBER
DATA SUMMARY from the mode menu.

o Select the mission data record from ACTIVE
MISSION LIST or MEMBER DATA SUMMARY.

o Edit mission data as follows;

—~ Enter changes to data in selected fields of the
displayed MISSION DATA record, The fire
request or last mission message can be editeqd while
viewing the MISSION DATA display. Editing the
fire request updates the last mission’message and
the original tire request.

- Redisplay the ACTIVE MISSION LIST or
MEMBER"DATA SUMMARY.

o Delete the mission data record by pressing the D key,
ACTIVE MISSION LIST or MEMBER DAT
SUMMARY will appear on the screen.
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e. Processing Local Known Points.
(1) Create a local known point as follows:
o Display MESSAGE TYPES from the mode menu.
« Display the FR GRID message.

o Enter data as |_required, including SPC EOM RAT in

the CONTROL field.

o Press the XMIT key. The status line will not appear.
(2) Delete a local known point as follows:

o Display LOCAL KNOWN POINTS from the mode
menu.

o Select the local known point to be deleted, and press
the D key.

f. Processing Recorded Targets.
(1) Create a recorded target as follows:

« Display RECORDED TARGETS from the mode
menu.

. Dis1pla / the next blank RECORDED TARGET
DATA display.

o Enter data as required.

(2) Display a recorded target as follows:

o Display RECORDED TARGETS from the mode
menu.

o Select the recorded target record.

(3) Edit a recorded target as follows:

o Enter changed data in fields to be updated.
o Display RECORDED TARGETS file.

(4) Delete a recorded target as follows:

o Select the recorded target record.

o Pressthe D key to delete the record.

o Press the Y key. A FREETEXT messa?e IS shown
?ddrtessed to the subscriber that created the recorded
arget.

o Transmit the FREETEXT message. ACK should
appear in the status line.

B-19. FIRE MISSION PROCESSING
PROCEDURES
a. Area Fire Mission Procedures.

(1) Initiate an area fire mission as follows:
o Display MESSAGE TYPES from the mode menu.



o Display the fire request message. The FR GRID, FR

SHIFT, FR POLAR, or FR LASER format is used to
initiate an area fire mission.

o Enter data as required.

e Transmit the fire request to the FDC, ACK should
appear in the status line.

e Display the MTO, FO CMD:SHOT, and FO
CMD:SPLASH messages in sequence as received.

(2) Process subsequent adjustments as follows:
o Display MESSAGE TYPES from the mode menu.

o Display the subsequent adjustment message. The
SUBQ ADJ, SA COORD, or SA LASER format is
used to process a subsequent adjustment.

o Enter refinement data for each subsequent observed
round.

o Transmit the subsequent adjustment message. ACK
should appear in the status line.

(3) End the fire mission as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the EOM&SURV message.

o Enter final refinement and surveillance data and either
EOM or EOM RAT.

e Transmit the EOM&SURV message. ACK should
appear in the status line.

o Display the received MTO if a recorded target will be
created.

b. Precision Registration Mission Procedures.The
FDC initiates the precision registration mission by
requesting the observer’s direction to a target specified by
the FDC or selected by the observer.

(1) Initiate a precision registration mission as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the FR GRID message.

e Enter data as required, including REG AF or AMC
REG in the CONTROL field.

o Transmit the message to the FDC. ACK should appear
in the status line.

e Display the MTO, FO CMD:SHOT, and FO
CMD:SPLASH messages in sequence as received.

(2) Process subsequent adjustments as follows:
o Display MESSAGE TYPES from the mode menu.

o Enter data as required.
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. }ransmit the message. ACK should appear in the status
ine.

o Display the FO CMD:SHOT and FO CMD:SPLASH
Messages in sequence as received.

(3) End the impact phase of the precision registration
as follows:

o Display MESSAGE TYPES from the mode menu.
o Display the PREC REG message.

o Enter data as required including RCRD REG PT in
the COMMAND field. Enter TIME RPT in the FUZE
field if a time phase is to be conducted.

o IT_ransmit the message. ACK should appear in the status
ine.

e Display the FO CMD:SHOT and FO CMD:SPLASH
Mmessages in sequence as received.

(4) Conduct the time phase of the precision
registration as follows:

o Display MESSAGE TYPES from the mode menu.
o Display the PREC REG message.
o Enter data as required.

. Fransmit the message. ACK should appear in the status
ine.

e Display the FO CMD:SHOT and FO CMD:SPLASH
messages in sequence as received.

(5) End the time phase of the precision registration as
follows:

o Display MESSAGE TYPES from the mode menu.
o Display the PREC REG message.

e Enter data as required, including RCRD AS Tl REG
PT in the COMMAND field and EOM in the
CONTROL field.

e Transmit the message. ACK should appear in the
status line.

¢. High Burst/Mean-Point-of-Impact Registration
Mission Procedures.

(1) Initiate an HB or MPI registration mission as
follows:

o Display the received HB/MPI message.
o Display MESSAGE TYPES from the mode menu.
o Display the FREETEXT message.

e Enter READY TO OBSERVE in the FREETEXT
Mmessage.
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o Transmit the FREETEXT message to the FDC. ACK
should appear in the status line.

o Display the FO CMD:READY, FO CMD:SHOT, and
FO CMD:SPLASH messages in sequence as received.

(2) Process subsequent adjustments as follows:
o Display ME.SSAGE TYPES from the mode menu.
o Display the HB/MPI message.

o Enter data as required, including OBSERVED
ERROR and DIRECTION ERROR, and VERT
ANGLE ERROR if required to report vertical angle
spotting.

e Transmit HB/MFI message. ACK should appear in the
status line.

o Display the received FO CMD:SHOT message.

(3)[To end the HB/MPI mission, the FDC sends a
FREETEXT message when it has sufficient data. End the

mission as follows:

o Display the received FREETEXT message.
o Display the LOCAL FILES from the mode menu.
o Delete the HB/MPI mission.

d. Copperhead Mission Procedures.

(1) Initiate the Copperhead mission as follows:
o Display MESSAGE TYPES from the mode menu.

o Display the fire request message. The FR (HUD, FR
POLAR, or FR LASER format is used to initiate a
Copperhead mission.

o Enter data as required. If a priority target, CONTROL
is DNL and PRIORITY is ASGN FPF. If a target of

OEPortunity, CONTROL is AMC/FFE and
PRIORITY is URGENT.

o Transmit the message to the FDC. ACK should appear

o Store the FR QUICK message in an off-line file of the
local files (priority target). Other functions can be
performed until it is time to execute the priority fire
mission.

o Select the stored FR QUICK message from the local
files (priority target).

e Move the FR QUICK message to file 1 or 2 (priority
target).

e Transmit the message. ACK should appear in the status

line. (Priority target procedures for issuing the
command to fire end here.)

(3) Execute the Copperhead mission as follows:

e The observer should receive an FO CMD:SHOT
message within 15 to 20 seconds. When that message is
received the counter starts automatically. If the FO
CMD is not received, press the S key to start the
counter.

* e AR e eSS e Lo
Designate the target until all rounds have impacted.
When multiple rounds are fired, the FDC will transmit

FOdCMD:RN DS COMP after all rounds have been
ired.

(4) Delete the Copperhead mission as follows:
o Display MESSAGE TYPES from the mode menu.

o Display the EOM&SURV message format (target of
opportunity) or the FR QUICK message format
(priority target).

e Enter data as required, including EOM in the
CONTROL field (target of opportunity) or DELETE
in the KNOWN POINT field (priority target).

o Transmit the message. ACK should appear in the
status line.

in the status line.
(2) Issue the command to fire as follows:
o Display the received MTO.

e Display the )recei\r/]eleliPOCfM DFIQ\I/IEIAS\S[,)I\C() I(\Ita|r)gpe\tT '%T
opportunity) or the MTO irom NOTE: When conducting a laser draw mission, the
through the focal fires (priority target). automatic target numberingg capability must be turned off

e Prepare the FO CMD:FIRE message (target of first
opportunity).

o Transmit the FO CMD:FIRE message. ACK should
appear in the status line. (Target of opportunity
procedures for issuing the command to fire end here.)

e Prepare the FR QUICK message (priority target).

e. Final Protective Fire (FPE? Mission Procedures.
The following procedures detail how to conduct a center
point or a laser draw FPF mission.

(1) Initiate the FPF mission as follows:

e Display MESSAGE TYPES from the mode menu.
e Display the fire request messalge. To initiate an FPF,

use the FR GRID, FR LASE
SHIFT format.

FR POLAR, or FR
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o Enter data as reguw_ed. If conductln%a laser draw
mission, MISSION is DRAW TGT, CONTROL is
FFE, and PRIORITY is ASGN FPF. If conductlng a
center point mission, CONTROL 1s DC AF and
PRIORITY is ASGN FPF.

o Transmit the message. ACK should appear in the
status line.

NOTE: If conducting a laser draw mission, transmit an FR
LASER message for each aimpoint requested by the FDC
For the last aimpoint transmitted, MISSION is LAST PNT.

« Display the MTO, FO CMD:SHOT, and FO
CMD:SPLASH messages in sequence as received.

(2) Process subsequent adjustments as follows;
o Display MESSAGE TYPES from the mode menu.

o Display the subsequent adjustment message. If
conducting a laser draw mission, use SA LASER. If
g%dl_%lgé a center point mission, use SUBQ ADJ or

o Enter data as required, including DC AF in the
CONTROL field.

« Transmit the SUBQ ADJ or SA LASER message.
ACK should appear in the status line.

NOTE: The preceding procedures for subsequent
adjustments are followed until the adjustment phase is
completed.

(3) End the adjustment phase of the FPF as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the EOM&SURV message.

o Enter data as required, including EOM or EOM RAT
inthe CONTROL field.

o Transmit the EOM&SURV message, ACK should
appear In the status line. If the location will not be
recortljetd as a target, the end of adjustment phase Is
complete.

o Display the MTO message received from the FDC.
(4) Execute the FPF as follows:

o Display MESSAGE TYPES from the mode menu.
« Display the FR QUICK message.

o Enter data as required, including FIRE FPF in the
KNOWN POINT field.

o Transmit the FR QUICK message. ACK should appear
in the status line.

o Display the FO CMD:SHOT and FO CMD:SPLASH
Messages in sequence as received.

(5) End the FPF as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the FR QUICK message.

o Enter data as required including END FPF in the
KNOWN POINT field.

o Transmit the FR QUICK message. ACK should appear
In the status line.

o Display the received FO CMD:SHOT message.

NOTE: To save an FPF in theoff-line i ecution
later, follow the procedures in above,

(6) Delete the FPF as follows:
o Display MESSAGE TYPES from the mode menu.
« Display the FR QUICK message.

o Enter data as required, including DELETE in the
KNOWN POINT field.

o Transmit the FR QUICK message. ACK should appear
in the status line.

f. Moving Target Mission Procedures.

(1) Initiate a moving target mission as follows:
(a) Display MESSAGE TYPES from the mode

menu.

(b) Display FR MOV1 or FR MOV2 message.
Enter da? as required, including PRTY FS in

c
the PF&I?DRITY fiel

(g)Transmit FR MOV or FR MOV2 message to
the FDC.

ACK should appear in the status line.
(¢) Display MTO received from the FDC.

NOTE: If the following messages are received, go to the
subparagraphs indicated and continue the procedures.

FO CMD:UPDTGT f(1)(f]
Accurate FO CMD:PREDPT—not under check fire[f()(1)]
Inaccurate FO CMD:PREDPT (1(]
Accurate FO CMD:PREDPT—under check fire (o
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(f) Form FR MOV or FR MOV2 message.

(9) Enter updated information as required.

() Transmit FR MOV1 or FR MOV2 message. ACK
shouldappear in the status line.

CNI\?DTE: Go to subparagraph f(1)(f) to process the next FO

(i) Press the PREV key.
(j) Form the FO CMD:CHECK FIRE message.

(k) Transmit the FO CMD:CHECK FIRE message.
ACK should appear in the status lin.

K
(1) Form the last FR MOV or FR MOV2 message.
(m) Enter updated information as required.

K

ﬁn) Transmit the FR MOV1 or FR MOV2 message.
ACK should appear in the status line.

CNI\?DTE: Go to subparagraph f(L)(f) to process the next FO

(0) Press the PREV key.
(0) Display MESSAGE TYPES from the mode menu.

(q) Display the FO CMD message.
[

&lEnter data as required, including CANCFR in the
MISSION INFO field.

(,s[% Transmit the FO CMD message. ACK should
appear in the status line.

(2) Delete a moving target mission as follows:
o Display local files from the mode menu.

o Display MISSION DATA for the moving target
mission,

o Press the D key to delete the mission.
g. Immediate Suppression Mission Procedures.

(1) Initiate an immediate suppression mission as
follows:

(a) Press the FIRE MISSION (F6) key.

NOTE: If FR GRID is dis Iared, go to subparagraph
0(1)(d). If LOCAL FILES is cisplayed with a warning, go to
subparagraph g(1)(h).
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(b) Select MESSAGE TYPES.
(c) Display the FR GRID message.

d) Enter data as required, including FFE in the
CONTROL field and URGENT in the PRIORITY field.

(¢) Transmit the fire request to the FDC. ACK
should"appear in the status line.

éfF} Display the MTO, FO CMD:SHOT, and FO
CMD:SPLASH messages in sequence as received.

(2) Process subsequent adjustments as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the SUBQ ADJ message.

« Enter required refinement and surveillance data for
each subsequent observed round including RFFE in
the CONTROL field.

o Transmit subsequent adjustment message. ACK should
appear in the status line,

(3) End the fire mission as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the EOM&SURV message.

o Enter final refinement and surveillance data and either
OM or EOM RAT.

o Transmit the EOM&SURV message. ACK should
appear in the status line.

. Displag the received MTO if a recorded target is to be
created.

B-20. CHECK FIRE AND CANCEL CHECK
FIRE PROCEDURES
a. Check fire a fire mission as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the FO CMD message.
o Enter data as required.

o Transmit the message. ACK should appear in the
status line.

b. Cancel check fire on a fire mission as follows:
o Display MESSAGE TYPES from the mode menu.
o Display the FO CMD message.
o Enter data as required.

o Transmit the message. ACK should appear in the
status line.
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Section Il

FIST DIGITAL MESSAGE DEVICE

B-21. OPERATION OF THE
FIST DMD (AN/PSG-5)

The FIST DMD (Figure B-9) has three major functions:

e Reduce the number of subscribers handled by the
TACFIRE computer.

o Provide internet communications.
e Coordinate local company FSO resources.

a. Use of the FIST DMD reduces the number of
TACFIRE computer subscribers. All commumcath
resources assigned to a FIST normally communicate on E
with the FIST DMD. All forward observer-TACFIR
communications can be controlled by the FIST DMD. The
company FSO decides which information must be
forwarded to TACFIRE.

b. Instead of each FO communicating directly with
TACFIRE, all FOs assigned to a FIST normally
communicate only with the FIST DMD. The company FSO
has control in deciding the destination of information from
each subscriber. Two obvious benefits from this system are;

e The elimination of duplicate targets before they reach
TACFIRE.

o The elimination of targets from TACFIRE that can be
accommodated by the local FIST resources, such as
the company and battalion mortars.

The net effect of these changes is to reduce the number of
messages handled by TACFIRE, thus improving reaction
time of the system.

¢. The FIST DMD allows communication among the
various communications nets. Thus, an FO on one
radio net can communicate, through the FIST DMD,
with a subscriber on a different radio net without
changing his radio. The only requirement is that both
subscribers appear in the net assignment table of the
FIST DMD. shows one possible
configuration with the subscribers shown in the FIST
DMD net ass!qﬁment table. With this arrangement, it
is possible, with the approval of the comﬂan FSO, for
DMD A on net 2 to run a mission with a howitzer
platoon BCS (S) on net 1. The FIST DMD provides
the communications link between nets 1 and 2.

Figure B- 8. FIST DMD
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d. Except for the relay function, all traffic is addressed to
the FIST DMD (F n Figure B-10). The company FSO
decides which subscribérs can communicate with each
othfr and under what circumstances this communicatjon
will be allowed, For example, It DMD A initiates a fire
re%uest, the company FSO mag decide that the battalion
mortars are the proper choice for the particular target
%e. The company FSO can route the fire reciuest and all
subsequent m s%a s related to that target to the battalion
mortars (R). This type of operation’s called the fire
request approval mode.

e. There are two other modes of operation, Before DMD
A started the fire request, the company FSO could have
decided that all traffic from DMD A should automatically
be routed to another subscriber; for example, the battalion

FDC. This is called the automatic mode. The compan

FSO also could have placed DMD A I the review mode.
In this mode, all traffic from a subscriber (for example,
DMD A) must be viewed by the company FSO. The
company FSO then has the thoice of forwarding the
unaltered traffic to anqther subscr|b$r (for example
lf)attaho_n FDC&, changm the fext of the traffic and
rﬁer\slgaaégmg It t0 anothér stbscriber, or terminating the

f. Thus, some of the decisions that were previously made
at the battalion TACFIRE level are now made by the
company FSO. The FIST DMD gives the compan)/v FSO
the medns to use and coordinate his Jocal resources,
Prowde_the necessary communications links, and reduce
he traffic volume at the battalion TACFIRE level.

Figure B-10. TYPICAL NET ASSIGNMENTS
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B-22. FUNCTIONAL DESCRIPTION

In addition to its other functions, the FIST DMD can be used as
an FO DMD. Al operations that are possible with an FO DMD
are also possible with the FIST DMD, In addition, expanded
capabilities are provided. These capabilities which are unique to
the FIST DMD, are explained in the following paragraphs.

a. FIST Location. The FIST location, casting, northing,
and altitude, can be entered in the FIST DMD any one of
three ways. If the absolute grid location of the FIST is
known, it can be manually entered directly into the FIST
DMD. The second method involves observation of a smgle
known point in calculating the FIST location. The
observation data may be entered manually through the
keyboard or automatically from the G/VLLD. The FIST
location also can be determined by use of observations to
two known points. The calculation necessary to determine
the FIST location in grid coordinates is done automatically
by pressing one key of the FIST DMD. The location
calculated is displayed in the STATUS display of the FIST
DMD and is used in converting polar data to grid data.

b. Polar to Grid Conversion.The FIST DMD operator
may convert polar data to grid data. He can convert the
following message types:

o From ATI POLAR to ATI GRID.
o From FR POLAR to FR GRID.
o From FR LASER to FR GRID.

For example, the FIST DMD operator may use his laser
range finder to supply polar data in an FR LASER message
he Is composmﬂ. He may transmit the completed FR LASER
message, or he may choose to have the FIST DMD
automatically convert it to an FR GRID message before he
transmits it.

¢. Mission Buffers. The MSN1 and MSN2 buffers are the
only two buffers from which messages can be transmitted,
only one of these buffers can be active at a time, Unlike the
FO DMD, a mission can be initiated in the active mission
buffer and then stored in the off-line message files. When
done in this manner, the mission data are also stored in the
off-line file, and the file is protected against any changes.
When a message that was orlgignally composed in a mission
buffer is moved from the off-line message files back to the
active mission buffer, the current message in the active
mission is destroyed. The mission data in the off-line file are
also transferred along with the message. Using this feature, it
Is possible to interrupt a mission and start a new one. When
the new mission is completed the old mission can be resumed
without loss of data.

d. Messa%e Files. As with the FO DMD, the message files,
F3 through F9, can be used for off-line message composition.

A unique feature of these buffers in the FIST DMD is that a
mission data tile is associated with each buffer.

e. Message Transfer. Just as with an FO DMD, messa_?es
also can be composed directly in the off-line message files.
However, in this case, a separate mission data buffer is not
associated with the composed message. Also, when the
message is transferred to the active mission buffer, the current
message in the active mission buffer is destroyed and the
message that is transferred uses the mission information in the
active mission data file. The message that was composed in
the off-line message file is not erased from the message file
when it is transferred to the active mission buffer. However,
active missions that were transferred to the message files are
erased from the message files when they are moved back to
the active mission buffer.

EXAMPLE

A priority Copperhead mission s stored in buffer F3, There
is'a mission data file associated with buffer F3 that
contains data such as target number, time of flight, and
mission number. These data are used in the composition
of several different messages when this mission 1S running,
MSNL buffer is active, and the FIST DMD operator is
running a non-Copperhead mission. In the middle of this
mission, the Copperhead priority target, a;r)]g)ears The FIST
DMD operator decides that the target IS more important
than the mission he is currently running. He files the active
mission. This moves the message in the MSNT buffer and
the associated mission data to a message file. Then
message file F3 is activated. This moves the'message and
associated mission data from buffer F3 to the active Duffer,
MSNL, The proper mission dlata and message are now, in
the active mission buffer, MSN1, and the active mission
data file. The Copperhead mission can be completed,
Atter completion of the Copperhead mission, the old
mission ¢an be resumed by repeating the message or
data transfer procedure.

f. File Protection. If a mess??e Is composed in an active
mission buffer and stored in off-line files or is currently in the
active mission huller, it will be protected from changes. If a
Copperhead-related message or an FPF message that was
originally composed in the active mission buffer is stored in
the off-line files, it will be shown in the MESSAGE FILES
display with an underlined C for Copperhead or an
underlined F for an FPF mission. Other types of missions that
were originally started in the active mission buffer and then
transferred to the off-line message files are indicated by an
underlined A in the MESSAGE FILES display. Any attempt
to change any of these stored messages or to file another
message in the same file will cause an error message to be
displayed. It will state either CANNOT CHANGE FILED
ACTIVE MSN or ACTION WOULD DELETE FPF OR
COPPERHEAD PRIORITY MESSAGE.
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Section 1V
MORTAR BALLISTIC COMPUTER M23

B-23. DESCRIPTION

The MBC (Figure B-113 is hand-held, lightweight, and
battery-powered. It is used for automated computations, digital
communications, and displaying mortar-related information.

B-24. CAPABILITIES

The MBC performs the following functions:
o Communicates with the DMD and FIST DMD.
o Computes firing data,
o Computes and applies meteorological corrections.
o Applies registration corrections.

B-25. MEMORY STORAGE
The MBC storage contains the following:
o Three active fire mission.

e Three messages.

o Eighteen weapons (three sections with up to six
weapons each).

o Twelve forward observers.

o Fifty known points or registrations.
o Sixteen registration points.

e Ten no-fire zones.

o Three FPFs.

o Three safety fans.

o One no-free line (gight points each).

B-26. DMD SUPPORTED
MISSION PROCESSING

The MBC transmits and receives digital communications
from DMDs or FIST DMDs. This capability reduces mission
processing time and provides a more secure communications
network. The MBC receives and Processes digital fire
requests (FR) and subsequent adjust (SA) messages. It can
transmit ACL MTO, and shot or splash messages.

Figure B-11. MORTAR

BALLISTIC COMPUTER M23
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Section V

SPECIAL-PURPOSE POWER SOURCES

B-27. VEHICLES

The DMD AN/PSG-2A and the FIST DMD AN/PSG-5
may be operated with 24-volt DC vehicular power. A
receptacle cable assembly unique to, each device listed
herein is available for connection to vehicle receptacles.
(The DMD may be connected directly to the vehicle
battery terminals by using a battery cable assembly.)

NOTES:

1. Refer to the operator’s manual for each of the above
devices before connecting electrical power because of the
characteristics peculiar to each device.

2. Qperator’s manual references are for the DMD, TM
|1-7440-281-12&P and for the FIST DMD, TM
11-7025-244-12&P.

3. Maintenance of vehicular power sources is critical with
the additional drain of energy. Periodic checks and
recharging of hatteries are required. The appropriate type of
vehicle operator's manual should be referenced for proper
care of electrical systems.

B-28. INTERNAL BATTERIES

Sealed, rechargeable, nickel-cadmium (NICADZ]batteries
(BB-557/V) are issued for the DMD. A nonrec arqeable
lithium battercy BA-5557/U (paragraph B-30) may also be
used. The NICAD operating capacity varies depending on
the storage time, energy level, temperature, and
charge-discharge cycles.

NOTES:

1, Before NICAD batteries are recharged, they should be
discharged if they have not been in the normal mode of
operation or in storage. This is to avoid “memory” effects.

2. NICAD maintenance and rechargm? requirements for
normal and extended operational needs must be
considered Refer to the appropriate TM for recommended
maintenance.

B-29. EXTERNAL BATTERIES

The DMD may be powered by an external lithium batter
BA-5590/U (paragraph B-30) or a NICAD battery BB-590U.

The batteries which can be used internally (BB-557/U and
BA-5557/U) may also be used externally.

B-30. SPECIAL HANDLING PROCEDURES
FOR LITHIUM BATTERIES

a. Description. The BA-5557/U and BA-5590/U batteries
are high-energy power sources that contain lithium metal,
sulfur dioxide, and organic solvents under pressure in
sealed stainless steel cells. The contents are potentially
flammable and noxious.

b. Safety Features.

(12) The batteries are protected by a 1.0-ampere
slow-blow replaceable fuse to protect against excessive
currents or external short circuits. These could lead to
overheating, cell venting, or rupture. This fuse should not
be bypassed or replaced with a higher rated fuse.

~(2) Each cell has a venting device which releases
internal cell pressure if it becomes excessive. Venting
occurs when the cells are overheated (200° to 220°F). This
prevents the cells from rupturing. If a cell vents, sulfur
dioxide gas, which is a noxmus_e?/e and respiratory Irritant,
will be released. Irritation will occur long before toxic
concentrations of sulfur dioxide are reached. These
batteries contain no radioactive materials.

c. Precautions.

(1) Storage. Lithium batteries should be stored in a
well-ventilated, cool facility. Refrigeration is not required.
Battery life decreases with storage time and increasing
temperatures. For this reason, temperatures above 130°F
should be avoided.

(2) Handling. Lithium batteries contain pressurized
cells similar to aerosol cans. To avoid cell rupture, the
batteries should not be deliberately opened, crushed,

unctured, disassembled, or otherwise mutilated. Lithium

atteries should not be heated or incinerated, as
overheating may cause cell venting or rupture. Under no
circumstances should the batteries be recharged.

(3) Transportation. Shipment of lithium batteries is
regulated by TM 38-250.

(4? Disposal. Lithium batteries are environmentally
harmtul. Therefore, users must turn them in to support
maintenance for proper disposal.
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(5) Overheating. In the unlikely event you detect the
battery compartment be_comln(}; unusualll)( hot, hear cells
venting, or smell sulfur dioxide, take the following actions.

e Turn off the DMD.

o Carefully remove or disconnect the battery from the
DMD, and place it away from equipment and
personnel.

o |f the battery cannot be removed, place the DMD away
from other equipment and personnel.

o Dispose of the battery IAW/|subparagraph (4)| above
when it has cooled (after 30 to 60 minutes).

(6) Fire. Fires in which lithium batteries are involved
can generally be extinguished by usmgl_en_ough water to
"flood" the burning materials. Exposed lithium metal will
burn and may not respond to the water treatment. A
%rap_hne compound will extinguish burn_m% lithium. Carbon

ioxide extinguishers are ineffective against lithium fires.

(7) Removal. When the DMD will not be used for 30
days or more, the lithium battery should be removed.

Section VI
MNEMONICS

B-31. DMD, FIST DMD, AND FED
MNEMONICS

Table B-1 shows mnemonics used by the DMD, the FIST

Table B-1. MNEMONICS USED BY THE DMD, THE
FIST DMD, AND THE FED (Continued) :

DMD. and the FED. MNEMONIC INTERPRETATION
ASGN KNPT assign known point number
AT GUN artitank gun
Table B-1. MNEMONICS USED BY THE DMD, THE ATI GRID artillery target intelligence grid
FIST DMD, AND THE FED ATIPOLAR artillery target intelligence polar
MNEMONIC INTERPRETATION AUF adjusting unit to fire

ACTV activity—operational check in progress AUTH authentication
ADA air defense artillery BAD A2 bad A2—defective A2 assembly; will be

displayed during operational check if unit
AD add or drop is defective
ADJ FIRE adjust fire BATT LMT battery limit
ALT aftitude BATT REQD battery required—100 percent of
AMC AF at my command adjust fire specified battery limit has been used
AMC DEST at my command destruction BATT WEAK battery weak—at least 80 percent of

specified battery limit has been used
AMC FFE at my command fire for effect BN " | battaiion
AVC REG at my command registration BRG EQPT bridge equipment
AMC/RFFE at my command repeat fire for effect BURN burning
AMC RPT at my command repeat CAL caliber
AMMO ammunition CAS casuatties
ANGLE T Angle T CLGP cannon-launched guided projectile—shell
APC armored personnel carrier . Copperhead
APERS antipersonnel CMD command
ARTY artillery ‘ CNO cannot observe
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Table B-1. MNEMONICS USED BY THE DMD, THE
FIST DMD, AND THE FED (Continued)

Table B-1. MNEMONICS USED BY THE DMD, THE
FIST DMD, AND THE FED (Continued)

MNEMONIC INTERPRETATION MNEMONIC INTERPRETATION
CNO/AF cannot observe adjust fre EQUIP equipment
CNO/FFE cannot observe fire for effect EST eastern—the eastern grid zone
- coordinates
CNO/RFFE cannot observe repest fire for effect ;
COMPSD MSG | composed message EW electronic warfare
CONT ILL continuous illumination EXC excellent —
CORD ILL coordinated illumination FFE fire for effect
~D e e FIRE FPF fire final protective fire
wr coricreie piercing -
CTR center FIREPLAN fire plan
FIRE TGT NO | fire on target number
D data =
DBL double—double block mode FLTRACE | frontine trace
CA MM L fmmacme] Alnoma cme i e
DC/AF danger Close adeSt fire U wiviu |U1Wdlu UUbb‘lVb‘l corrirndr IU
DC/FFE danger close fire for effect i(_)_(_)lF_)ON TOOt Pomo?nibr|dge
DEST destination or destroyed FREETEXT free text—npilaintext message
DEST/AF destruction adjust fire FR GRID fire request grid
DEST/DC destruction danger close FR LASER fire request aser
DEST/REG destruction regstration FR MOV1 fire request move 1 (FED only)
DR direction FR MOV2 fire request move 2 (FED only)
DIR ERR direction error FRPOLAR 1M request polar
DISPL DLY display delay FR QUICK fire request quick
. o FR SHIFT fire request shift from known point
DiST distance - -
DN down GAS NONP gas nonpersistent
GAS PERS gas persistent
DNA do not adjust—do not adjust this St
target's coordinates HB high burst
DNC do Not combine—do not combine this HB/MPI high burst/mean point of impact
target with another HC SMK white smoke
DNO did not observe ; . ) ]
HE/DELAY high explosive/delay—high explosive
DNO TGT did not observe target with a delay fuze
DOP degree of protection HE/QUICK high expiosive/quick—high expiosive
DRAW TGT | draw target with a quick fuze
HE/TIME high explosive/time—high explosive with
DRP drop a time fuze
DSPO disposition HENT high explosive/variable time—high
DUGIN dug in—in foxholes explosive with a variable time fuze
EAST easting HE&WP high explosive and white phosphorus
ENTRY NO entry number HIGH/DC high angle/danger close
EOM end of mission HIGH/REG high angle/registration
EOM RAT end of mission record as target HIGH/TOT high angle/time on target
EOM&SURY end of mission and surveillance HVY MGUN heavy machine gun
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Table B-1.  MNEMONICS USED BY THE DMD, THE Table B-1.  MNEMONICS USED BY THE DMD, THE
FIST DMD, AND THE FED (Continued) FIST DMD, AND THE FED (Continued)
MNEMONIC INTERPRETATION MNEMONIC INTERPRETATION
HVY MSL heavy missile MSN NO mission number
HVYWHEEL heavy wheeled vehicle MTO message to observer
ICM improved conventional munition NEUT neutralized
IGN RD ignore round NEUTBURN neutralized and burning
iLL1GUN ilumination 1 gun NG not given
ILL2GUN Hlurnination 2 gun NO PREF no preference
ILL2GUND ilumination 2 gun deflection spread NORTH northing
ILL2GUNR ilumination 2 gun range spread NO UNITS number of units—units to fire for effect
ILL4GUN lllurnination 4 gun NO VOL number of volleys—volleys in fire for effect
ILLUM ilumination OBSVA | obsene vertical angle
KBD BELL VOL | keyboard bell volume OBSDERR | obeerved errer
KNPT known poirt OBSN observation
LA \eft above 0OBSR LOC observer location
LAST PNT last point OK BT Ok burst
B left below OKTGT ok target
A oToD N oP observation post
LDG STRP landing strip
LFT eft OPNL CHECK | operational check
ORIG origin
LOST BT lost burst =
LOST TGT lost target PE probable error
PRAND standing on first voliey and prone on
LOUDSPKR loudspeaker subsequent volieys
LOW/ oC . lOWEﬂgle/ gqngeLqiosq PREC REG precision registration
LOW/REG low anglefregistration PRED PNT predicted point
LOW/TOT low angleftime on target PRI priority
LT MGUN light machine gun PRONE prone on first and subsequent volleys
LT MSL ight missile PROVER prone on first and under cover on
LT WHEEL light wheeled vehicle subsequent volleys
M1 mission 1—active mission buffer number 1 PRUG prone on first and dug (digging) in
— - on subsequent volleys
M2 mission 2—active mission buffer number 2
PTL, OIL petroleum oil
MASNRY masonry
- ) PT NO point number
MDM MSL medium missile
RA right above
ME method of engagement
- X RAD/LGTH radius/length
MP! mean point of impact
RB right below
MSG BELL VOL | message bell volume
RCLR recoilless rifie
MSG TYPES message types
RCRD AS TI record as time registration point
MSN mission REG PT
MSN iINFO mission information RCRD REG PT | record as registration point
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Table B-1.  MNEMONICS USED BY THE DMD, THE Table B-1. MNEMONICS USED BY THE DMD, THE
FIST DMD, AND THE FED (Continued) FIST DMD, AND THE FED (Continued)
MNEMONIC INTERPRETATION MNEMONIC INTERPRETATION
RDR REG radar registration TGT NO target number
RECON reconnaissance TIME FLT time of flight
REF DIR reference direction TIME RPT time repeat
REF VA reference vertical angle ™ test message
REG AF registration adjust fire TNO try number
REG NEXT LOT| register next lot of powder TOT time on target
REGT regiment TRAK TGT track target
RELBL reliability TRILAT trilateration
RESECT resection TRP&ARM troops and armor combined
RKTMSL rocket missile B TRP MECH troops mechanized—troops in personnel
RIL right or left carriers
1 RND one round TRP&VEH troops and vehicles
> ANDS WO rounds TYPE REG type of registration
3 ANDS three rounds uiD up/down
RNDS number of rounds that impacted UNK unknown
ot fight USE GT use gun-target line
RV reliability value VA vertical angle
SA LASER subsequent adjustment with laser VA ERR vertical angle error
SF, ADJ sheliffuze adjustment»combination VCORR vertical correction
to be used in adjustment VEH venhicie
SF, 18T shell/ffuze first—combination to be used VEH PON vehicle pontoon
for first volley(s) VERY HVY very heavy
SFLSUBQ | shaltize sbeeent Samoeton o WATT His | watthous
SHELUFZ sheliffuze WKPTY workparty
SHELREP shelling report WP/DELAY white phosphorus with delay fuze
SHFT shift WPN weapon
SLT search light WP/QUICK white phosphorus with quick fuze
SLTDIST slant distance WP/TIME white phosphorus with time fuze
SNG single block mode WR/AF when ready adjust fire
STATGT stationary target WR/FFE when ready fire for effect
STD standard—the western grid zone WR/RFFE when ready repeat fire for effect
coordinates XMT BLK transmit block
STR strength XMT RATE transmit rate
SUBQAD/ subsequent adjustmert # indicates entry of a numerical character
1D type of data—test or data @ indicates entry of an alphabetical character
16T target ? indicates entry required for transmission
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B-32. TARGET EQUIVALENTS

Table B-2 equates common target descriptions with an
appropriate DMD, FED, and FIST DMD mnemonic. The
target’s Iorlmary function or weapon, not the most
vulnerable characteristic, should be used to describe the
target. (For example, for BRDM with Sagger, use
RKTMSL/ATANK, not VEH/RECON).

Table B-2. TARGET EQUIVALENTS

NOMENCLATURE GENERAL TYPE TACFIRE TARGET TYPE/SUBTYPE
PT-76 Tracked amphibious reconnaissance vehicle ARMORLT
T-54 or -55 Medium tank ARMOR/MDM
T-62 Medium tank ARMOR/MDM
T-64 Medium tank ARMOR/MDM
T-72 Medium tank ARMOR/MDM
T-30 Mediumn tank ARMOR/MDM
T-10 Heavy tank ARMOR/MDM
BTR-152 Wheeled APC ARMOR/APC
BTR-50 Tracked APC ARMOR/APC
BTR-60 Tracked APC ARMOR/APC
BMP Tracked APC ARMOR/APC
BRDM-1 Wheeled reconnaissance vehicle VEH/RECON
BRDM-2 Wheeled reconnaissance vehicle VEH/RECON
FUC/OT-65 Wheeled reconnaissance vehicle VEH/RECON
FUC D-944 Wheeled reconnaissance vehicle VEH/RECON
ASU-57 Tracked airbome assault gun ARTY/LT
ASU-85 Tracked airborne assault gun ARTY/LT
RPG-7 Shoulder-fired antitank missile WPN/RCLR
AT-1 Snapper Vehicle- or ground-mounted antitank missile RKTMSL/ATANK
AT-2 Swatter Vehicle- or ground-mounted antitank missile RKTMSL/ATANK
AT-3 Sagger Vehicle- or ground-mounted antitank missile RKTMSL/ATANK
AT-5 Spandrel Vehicle- or ground-mounted antitank missile RKTMSL/ATANK
BM-21 (122-mm rocket launcher) Truck-mounted multtiple rocket launcher RKTMSL/APERS
BM-14 (140-mm rocket launcher) Truck-mounted muttiple rocket launcher RKTMSL/APERS
BM-24 (240-mm rocket launcher) Truck-mounted multiple rocket fauncher RKTMSL/MDMSL
FROG-3 Track-mounted missile RKTMSL/MDMMSL
FROG4 Track-mounted missile RKTMSL/MDMMSL
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APPENDIX C
TRAINING DEVICES

C-1. PURPOSE

With the rising cost of equipment and ammunition and for
the observer to be proficient at his job, more and more
training must be done by using training devices. These
devices range from the very simple to modern
computerized Systems.

C-2. MATCHBOX PROBLEM

Familiarity with procedures can be attained by firing
simulated missions. A simple and effective method for
practicing simulated missions is the "matchbox problem"
(Figure C-I). This problem requires no equipment except
a small object (such as a matchbox), a pencil, and a piece
of paper on which a mil scale has been drawn to represent
the scale of the reticle in the binoculars. Two or more
persons should work together on these problems. The

matchhox, which represents the target, is placed on a table
or on any convenient surface; and the mil scale is placed
on the table in front of the target. The person acting as the
observer faces the target and mil scale. He announces the
call for fire and the OT distance to the second person, who
stands beside the table and announces the message to
observer and SHOT. After announcing SHOT, the person
at the table places the top of a pencil on the table for a
moment to simulate each burst. The observer determines
the location of (spots) the burst(s) as over or short and
determines the amount of deviation, in mils, in relation to
the paper mil scale as seen from his position. He then
determines and sends a correction to the other person. The
other person again places the pencil on the table. This
procedure is continued until the mission is completed. The
person at the table critiques the mission and changes
places with the person acting as the observer.

Figure C-1. MATCHBOX PROBLEM SETUP
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C-3. 145-MM FIELD ARTILLERY
TRAINER M31

a. The M31 field artillery trainer was designed to provide
a low-cost but realistic trainer which allows FA units to
train all personnel, including gun crews, fire direction
personnel, forward observers, and survey crews, in the
delivery of fire. The trainer also allows realistic training in
geogirthlcaI areas where full-scale artillery ranges are not
available.

b. To get the maximum benefit from the M31 trainer,
units must —

o Construct a miniature range.

o Develop a special 1:5,000-scale map with grid lines
every 100 meters (1,000 decimeters) instead of 1,000
meters normally found on maps.

o Instruct personnel on the use of the equipment.

The technical manual for the trainer is TM 9-6920-361-13&P.
Safety procedures are covered in AR 385-63.

¢. When the observer is given a special map, as previously
discussed, normal ohserver procedures, including the use
of the OF fan, are used for determining the location of
targets. The OT factor determined by the observer is based
on thousands of decimeters rather than thousands of
meters. For example, an OT distance of 2,800 decimeters
(280 meters) would result in an OT factor of 3. The
observer corrects for deviation by multiplying the measured
deviation by the OT factor and announcing his corrections
to the nearest 10 decimeters; for example, RIGHT 60. The
bracketing method of adjusting for range_ Is used by the
observer. Caution should be used in establishing the range
bracket. In many cases, the observer thinks his rounds are
much closer to the target than they actually are. For
example, if the rounds are 30 meters (300 deumeters%
short of the target, the observer should announce ADD 40
to obtain a range bracket.

C-4. TRAINING SET, FIRE OBSERVATION

a. The training set, fire observation (TSFO) was designed
to permit realistic instruction to forward observers in the
observation and adjustment of artillery fire and fire
planning. The TSFO simulates the visual and sound effects
that an FO can expect to experience at an OP when
overlooking a typical battlefield. The TSFO can also be
used for exercise planning, basic and advanced map
reading, and terrain recognition training. The TSFO can
simulate the effects of four 8-gun hatteries, each equipped
with 155-mm howitzers with a variety of ammunition types
including HE/Q, HE/VT, HE/ti, smoke, and illum. A
variety of targets can also be simulated. These include

C-2

machine guns, wheeled and tracked vehicles, and
helicopters. The entire system can be operated by one
person,

b. The TSFO simulates the visual and sound effects of
artillery fire on terrain views projected on a classroom
screen. A series of computer-controlled slide projectors
provides the following:

e Terrain views as seen from a variety of OPs.

o Burst simulation of the number, t?/pe, location, and
pattern of rounds called for in the call for fire.

e Target simulation as selected through the remote target
control (RTC) box.

¢. The sound system is controlled by the computer. It is
programed to realistically portray the sounds typically
generated by artillery rounds in flight and at the moment of
impact. The sound fevel may be controlled by the operator
to realistically tailor the sound to the size of the classroom
and number of observers being instructed.

d. The TSFO can simulate day and night battlefield
operations as well as visual characteristics of smoke and
illuminating ammunition, including the effects of drift
caused by wind speed and direction. The TSFO consists of
the following main units:

e Projection screen.
e Projector stand.

o Operator’s console.
o Observer facilities.

C-5. TSFO-G/VLLD SIMULATION
ENHANCEMENT

The TSFO-G/VLLD enhancement is a replica of a tactical
G/VLLD mounted in a TSFO facility. It uses a
high-intensity light instead of laser components and
interfaces directly with the TSFO screen. This device is
used to train all critical tasks. The TSFO-G/VLLD uses
existing G/VLLD-trainer tripods and traversing units.

C-6. LASER TRAINING KIT

a. Laser-safe ranges are needed to train G/VLLD
operators. Areas where target ranging and laser
designation may occur often are not available or practical
for sustainment training with the AN/TVQ-2 G/VLLD.
For this reason, the laser training kit was developed. It
consists of an attenuator filter assembly and a laser inhibit
(shorting) plug. The kit is part of the basic issue items in

T™ 9-1260-477-12.
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b. The attenuator filter assembly is mounted with the glass
filter placed over the laser window and the switch cover
P_Iaced over the DES-RNGL-RNG2 switch. The attenuator
ilter assembly prevents the use of the des&gnate mode and
reduces the laser output power, thus reducing the laser
hazard area.

¢. The laser inhibit (shorting) plug is mounted on the left
side of the G/VLLD to Erevent the emission of laser
ener%y. Thus, the G/VLLD operator can track a target
anywhere and simulate designation without the hazard of
actually firing a laser in the range finding mode. Target
direction and vertical angle are displayed in the eyepiece.
Slng%go target distance Is determined, range is displayed
as 9760.

WARNING
Even when using the attenuator filter, a potential eye
hazard exists. Accidental firing may occur if the plug
is not properly installed or if it is damaged. Always
assume the laser is dangerous.

C-7. HELLFIRE GROUND SUPPORT
SYSTEM

a. The Hellfire ground support system (HGSS) is a
simulator for multiple integrated laser _enga%ement system
(MILES) air-ground engagement exercises. The HGSS is a
comEonent of the air-ground engagement simulation
(AGES) II.

h. The HGSS is designed as a direct replacement for the
G/VLLD for training purposes. It has a laser optical path
and a visual optical path. The HGSS accurately duplicates
the interfaces Fm_echanlcal, electrical, and optical) and the
physical shape, size, and weight of the G/VLLD LD/R. It
simulates, for MILES-AGES purposes, the offensive
(range finding and designa |on5) and vulnerability
characteristics of the G/VLLD LD/R.

¢. The HGSS supports force-on-force exercises at the
Army combat training centers (National Training Center,
Combat Maneuver Training Center, and Joint Readiness
Training Center) and initial training at the USAFAS.

C-8. COMBINED ARMS TEAM
INTEGRATED EVALUATION SYSTEM

a. The combined arms team_in_tegirate_d evaluation system
_(CA_TIES?_ls designed to realistically simulate the effects of
indirect fire and, through integration with the MILES, to
provide training on how to react to indirect fire.

b. The CATIES consists of the following components:

e The master control station (MCS) consists of a
microcomputer and the necessary communications
equipment to link with unit fire direction and fire
support elements.

o The receiver-transmitter device (RTD) consists of a
microprocessor, an antenna, cabling, and an auxiliary
communications device.

e The player detector device/vehicle detector device
PDD/VDD) is a sensor on a soldier or a vehicle and is
the link to MILES.

¢. The basis of issue is one set to the National Training
Center at Fort Irwin, California.

C-9. OBSERVER TRAINING FOR
NONARTILLERY PERSONNEL

a. Proficiency as an observer requires much experience.
Itis required only of those whose primary duties include
calling for and adjusting fires. However, all personnel
should be able to take at least the minimum action
required to get fire on a target. This includes all soldiers,
from the combat arms soldier on the forward line of own
troops (FLOT) to the DISCOM soldier far in the rear who
may become involved in rear area combat operations. This
manual provides the mformatlon_necessa(rjy to train all
personnel in the basics of observed fire procedures.

b. In most cases, nonartillery units are unable to provide
live-fire training for their personnel. There are several
alternatives that can provide excellent training
opportunities.

(1) The first action should be to ask for the help of
local artillery units and mortar sections. In most cases,
these units will be happy to give expert instruction as time
P_erm|ts. It is imperative that the soldier learn the call for
ire and the basics of adjustment before going to the field.

(2) Personnel may observe live fire from an OP set up
near the artillery or mortar unit OP. From there, personnel
can practice spotting and making corrections. To get the
maximum training from this environment, a qualified
instructor must be present.

(3) In some areas, a 14.5-mm subcaliber range is
available. These ranges provide an excellent opportunity
for realistic observer training without the high cost of
artillery ammunition.

(4) Arti_IIerK_units have training devices such as those
described in this appendix. The use of these devices by
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qualified instructors or operators provides excell nﬁ c. Keep in mind that you are not trying to make ever?/
ﬁtructlon. The matchbox device described ml,g_agf_a_ém soldier an expert observer, but every soldier should be able
may be setup and used by any unit. to call for fire support when needed.
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APPENDIX D
FIRE SUPPORT TEAM VEHICLE

D-1. INTRODUCTION

This appendix presents a general description of the FISTV.
Operatln% rocedures and additional technical information
on the M981 FISTV are in TM 9-2350-266-10.

D-2. DESCRIPTION

The M981 FISTV is built on an M113A2 chassis which
includes an upgraded suspension and electrical system,
The design is derived from the M901 improved TOW
vehicle (ITV). Its hydraulically erected missile launcher is
modified to house the targeting station, Subsystems of the
targeting station include the G/VLLD, DMD, FIST DMD,
and communications equipment, They can be used as a
part of the vehicle or removed from the vehicle and used in
other applications. The storage for components allows
equipment to be quickly dismounted for ground
operations.

D-3. FUNCTIONAL DESCRIPTION
The following are the functions of the FISTV:

o Perform systems tests. It tests its internal functioning
the functlonlng of the LD/R and north-seeking
gyrocompass (NSG), and all associated circuitry.

e Provide controls for LD/R and NSG power, systems
initialization, erection and stow_a%]e' of the targeting
head, lamp and LD/R reticle bng tness, lamps test,
and remote setting of PRF codes of the LD/R.

e Store vehicle and target-known point location.

e Compute target coordinates based on vehicle location
and data determined by the LD/R (slant distance) and
NSG (direction and vertical angle).

e Compute vehicle coordinates based on a known point
location and data O‘prowded by the LD/R (slant
distance) and NSG (direction and vertical angle).

o Store and send polar data to the FIST DMD.

e Provide direction and vertical angle data to the LD/R
eyepiece display.

° Displa?/ vehicle heading or targeting head direction and
vertical angle.

D-4. FISTV OPERATIONS STATIONS

The operations stations of the FISTV are the targeting,
communications, and ohservation stations,

a. Targeting Station. The targeting station consists of
three major components: the turret, the erection arm
assembly, and the targeting head. The targeting station can
rotate 6,400 mils (360%) in either direction in azimuth. The
turret houses the targeting station operator’s controls and
indicators. These include the targeting station control
display (TSCD), the hand controls, the night-sight controls,
and the hydraulic components that supply the motive
power for the entire targeting station. The erection arm
assembly erects the tar%etlng head for targFt location or
designation and stows the head for travel. The tar% ting
head houses the LD/R component of the G/VLLD, the
night sight, the wide field of view (3X) sight, and the NSG.
It can be elevated to + 37° (657 mils) and depressed to
-23° (408 mils). The targeting head must be erect for target
location and designation equipment to be used.

(1) North-Seeking Gyrocompass. The NSG
determines true north and converts the azimuth to a grid
direction based on the vehicle position. The NSG module
also measures the vertical angle to the tarcg[e)t (based on the
horizontal plane). This is used by the TSCD to convert the
G/VLLD slant range to a horizontal distance when
computing vehicle or target location.

(2) Tank Periscope. The tank periscope assembly
a_||(r)]WS the targeting station operator to select one of three
sights:

o The wide field of view sight (3X channel) provides a
wide (2.8 x 25°) field of view. This sight is not
intended for use in adjustment of fire; therefore, it does
not have a mil reticle.

e The night-sight channel provides either a wide (4 x
6.6°) or a narrow (12 x 2.2°) field of view.

e The sight LD/R (13X channel) with a 12 x 4° field of
view has the same eyepiece display as the G/VLLD.

b. Communications Station. The communications
station includes the FIST DMD AN/PSG-5. It allows
digital communications with current systems such as the
TACFIRE, the BCS, the MBC, and the DMD AN/PSG-2.

D-1
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Security for voice communications is Erovided by the
TSEC KY-57 COMSEC device. The FIST DMD and
components of the AN/VRC-88 radio sets are
man-portable and can be operated away from the vehicle.

(1) The communications system in the FISTV is
extensive. It gives all four personnel both internal and
external communications capabilities as follows:

o The FISTV has four-frequency FM capability for
external communications. The radios and the FIST
DMD are located at the communications stations and
may be used for voice or digital operations.

e The FISTV also has an internal intercom system. This
allows the crew to converse during operations.

(2) Each crew member has a combat vehicle
crewman’s (CVC) helmet. The CVC helmet has a headset,
a microphone, and a keying switch. The helmet hooks into
an intercommunications control unit. This unit allows each
crewman to talk within the communications system. Each
individual can monitor from one to four radio frequencies
and the intercom. Also, each member can communicate
over any one of these nets by properly positioning the
TALK switch on his control unit.

c. Observation Station. This station contains a
four-power, 7° (125 mHs%ﬁeId of view periscope for use in
_tar?et detection and vehicle defense. The optical system
includes a mil reticle prattern_as an aid for the adjustment
of conventional fires, The reticle also contains an azimuth

osition indicator, which provides direction relative to the
ront of the vehicle. No leveling capability is provided.

D-5. OBSERVED FIRE PROCEDURES

Target location and burst location data are in polar form.
Therefore, when the FISTV is used, accurate vehicle
location is critical in the determination of accurate target
or burst locations.

a. Determining Vehicle Location. Until the FISTV is

eqtup ed with a position locating reporting system
RSS), the FIST is limited to map spotting and/or using

existing on-hoard systems in determining vehicle location.

&1) Survey Function. The FIST DMD can determine
the FIST location on the basis of polar data measured from
either one known point or two known points. The one
known point method requires direction, distance, and
vertical angle. The two known point method requires only
direction and vertical angle to both known points.

_(2) Calculate Function. The TSCD contains a
microprocessor that enables it to perform several functions.

D-2

One of these functions is to determine vehicle location
from one known point on the basis of polar data. (See TM
9-2350-266-10.)

b. Target Location.

1) With an accurate vehicle location determined, the
FIST can locate targets very accurately with the targetin
station and its components. The NSG provides gri
azimuth and vertical angle to the target, while the LD/R
provides slant distance.

(2) Once the targeting station operator has determined
Iase_r-BoIar data to the target, there are three methods
availanle to the FIST through which target location can be
determined and/or transmitted to the FDC.

~ (a) FR LASER Format. As soon as the laser fire
trigger on the targetmﬁ station hand controls is squeezed,
direction (grid azimuth), slant distance, and vertical angle
to the target are not only entered into the memory of the
TSCD but are automatically sent to the FIST DMD. When
the FR LASER message format is dlspIaYed by the DMD
operator, direction, distance, and vertical angle will have
been entered into the ha}lprroprlate fields of the message
format by the FIST DMD. Once the remaining required
EBt(r:IeS are made, the message may be transmitted to the

(b) FIST DMD Polar Convert Function. The FIST
DMD can convert laser-polar data to grid coordinates.
Once the required entries are made in an FR LASER
format (as discussed in the preceding paragraph), the
DMD operator can use the FIST DMD to convert those
data to a grid by displaying an FR GRID format. All
appropriate entries previously made in the FR LASER
format are transferred automatically to the FR GRID
format. The request may then be transmitted to the FDC.

(c) TSCD Calculate Function. The TSCD not only
calculates vehicle location (as described previously) but
also calculates the target coordinates on the basis of
vehicle location and polar data to the target. Once the
targetmg station operator squeezes the laser fire triggers
and determines polar data to the target, he can use the
TSCD to determine grid coordinates to the target. (See
TM 9-2350-266-10.) These coordinates are then relayed to
the DMD operator. He brings up the appropriate message
format, makes the required entries, and transmits the
message to the FDC.

c. Determining Subsequent Corrections. Once the
call for fire has been transmitted and ADJ FIRE has been
selected in the CONTROL field of the DMD format, the
targeting station operator must be prepared to spot and
locate the burst or bursts of the adjusting rounds. In
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preparing to observe the burst, the 3X channel of the
Image transfer assembly (ITA) must be used. This gives the
targeting station operator a much wider field of view than
the 13X channel and, therefore, a better chance to spot the
burst. Once the burst is acquired and centered in the 3X
reticle, the operator selects the 13X channel, centers the
burst in the reticle, and lases the burst. Corrections from
the burst are determined in the same manner as with the
G/VLLD in the ground mode. If the fire request was
transmitted by use of the FR LASER format, the SA
LASER format must be used for subsequent corrections. If

the FR GRID format was used, then the SUBQ ADJ
message format must be used for corrections.

D-6. RESPONSIBILITIES AND
DUTIES OF THE FIST

When the FIST operates as one element, the comﬁany
FSO assigns responsibilities for manning the vehicle
stations to team members. All members of the FIST
headquarters must be able to perform all of the duties
inherent with each station in the vehicle.

D-3
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APPENDIX E

TARGET ANALYSIS AND MUNITIONS EFFECTS

This appendix implements QSTAG 224.

E-2. TARGET D

E-1. OBSERVER RESPONSIBILITIES

As the eyes of the artillery and mortars, the observer has
two major responsibilities regarding target analysis and

munitions effects:

o He must properly describe the target so that the FDO

can decide on attack of the target.

o He may recommend the best method of attack based

on the size, type, and posture of the target.

describing}fa target
weapons effects anal
type equivalents, see

a. Target Characte

protection, sha
the ohserver s

b

(1) Targets vary considerah
e, mobility, an
) ould describe the target as accurately as
possible to the FDC. The TACFIRE uses 16 target types

ESCRIPTION

The following is a brief description of considerations in

properly to the FDC. It is based on
%;ACFIRE. For common target
ristics.

in composition, degree of
recuperability. Therefore,

d

with subtypes for each type of target (Table E-1).

Table E-1. TARGET TYPES

1ST SUBFIELD (TARGET TYPE) 2D SUBFIELD (TARGET SUBTYPE)
ENTRY DESCRIPTION ENTRY DESCRIPTION
ADA Air defense artillery UNK Unknown
LT Light
MDM Medium
HV Heavy
MSL Missile
POS Position
ARMOR Armor UNK Unknown
LT Light
HV Heavy
APC Armored personnel carrier
POS Position
ARTY Artiliery UNK Unknown
LT Light
MDM Medium
HV Heavy
POS Position
ASSY Assembly area UNK Unknown
TRP Troops
TRPVEH Troops and vehicles
TRPMEC Mechanized troops
TRPARM Troops and armor
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Table E-1. TARGET TYPES (Continued)

1ST SUBFIELD (TARGET TYPE) 2D SUBFIELD (TARGET SUBTYPE)
ENTRY DESCRIPTION ENTRY DESCRIPTION
BLDG Building UNK Unknown
WOOD Wood
MASNRY Masonry
CONC Concrete
MET Metal
SPCL Special purpose
BRIDGE Bridge UNK Unknown
FTPON Foot pontoon
VEHPON Vehicle pontoon
CONC Concrete
WOOD Wood
STEEL Steel
SITE Site
RAFT Reft
FERRY Ferry
CEN Center UNK Unknown
SMALL Small
BN Battalion
REGT Regiment
DIV Division
FWD Forward
EQUIP Equipment UNK Unknown
RADAR Radar
EW Electronic warfare
SLT Searchlight
GDNC Guidance unit
LS Loudspeaker
MORT Montar UNK Unknown
LT Light
MDM Medium
HV Heavy
VH Very heavy
POS Position
PERS Personnel UNK Unknown
INF Infantry
OP Observer post
PTL Patrol
WKPTY Work party
POS Position

E-2




FM 6-30

Table E-1. TARGET TYPES (Continued)

1ST SUBFIELD (TARGET TYPE) 2D SUBFIELD (TARGET SUBTYPE)
ENTRY DESCRIPTION ENTRY DESCRIPTION

RKTMSL Rocket/missile UNK Unknown
APERS Antipersonnel
LTMSL Light missile
MDMMSL Medium missile
HVMSL Heavy missile
POS Position
ATANK Antitank

SPEC Special mission ONCALL Not used
ILL llumination—1 gun
L2 fiiumination—2 guns
iLL2DS Niumination—2 guns with lateral spread
ILL2RG Hlumination—2 guns with range spread
ILL4 [llumination—4 guns
GASNON Nonpersistent gas
GASPER Persistent gas
LEAF Leaflets

SUPPLY Supply dump UNK Unknown
AMMO Ammunition
PTL Petroleum, oil
BRGEQ Bridging equipment
cu Class 1
LI Class 2

TER Terrain features UNK Unknown
ROAD Road
JCT Road junction
HILL Hill
DEFILE Defile
LDGSTR Landing strip
RR Railroad

VEH Vehicle UNK Unknown
LTWHL Light wheeled
HVWHL Heavy wheeled
RECON Reconnaissance
BT Boat
ACFT Aircraft
HEL Helicopter

WPN Weapon UNK Unknown
LTMG Light machine gun
ATG Antitank gun
HVMG Heavy machine gun
RCLR Recaoilless rifle
POS Position

E-3
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(2) For personnel targets in particular, the posture of
the target is extremely important. Target postures normally
used for personnel targets are standing, prone, and duP in
(Table E-2). Information in weapons effects manuals is
based on the assumption that personnel are wearing
helmets and winter uniforms and that those in foxholes are
in a crouching position. When describing a given target’s
posture, consideration must be given to the protection
afforded by the terrain. For example, an infantry platoon
may be attacking in a standing posture; however, the
irregularities of the terrain may Erowde protection
equivalent to that provided by the prone position.
Normally, personnel targets will seek a more protective
posture during an engagement gor example, from a
standing to a prone position). This change is called posture
sequencing. This characteristic causes considerable
degradation of effects as additional volleys are fired and is
the reason for the emphasis on surprise or massed fires.

Table E-2. DEGREE OF PROTECTION

ENTRY DESCRIPTION
FIRST VOLLEY SUBSEQUENT
FIRED VOLLEYS FIRED
PRAND Half prone, All prone
half standing
PRONE Prone Prone
PRUG Prone Dug in
PROVER Prone Under overhead
cover
DUGIN Dugin Dug in
COVER Under overhead Under overhead
cover cover

(3) A target must be analyzed to determine its weak
points. The decision as to Where the target is most
vulnerable and what fires will best exploit its weaknesses is
influenced by the de%ree of damage desired. Often there is
a tendenc¥ 1o overkill the target when less combat power
would suffice. On the basis of the commander’s criteria,
the observer must ascertain the degree of effects needed
(destruction, neutralization, or suppression) to support the
tactical Flan. The acceptable degree of damage is that level
that yields a significant military advantage. For example,
fire from a heavily protected machine ﬂun emplacement
may be silenced by obscuration with FA smoke and
subsequent engagement by direct fire rather than
expending an excessive number of HE rounds for
destruction.

E-4

b. Target Location. The proximity of the target to
friendly troops and the accuracy of the target location must
be weighed. The importance of certain targets that are not
accurately located may justify the fire of several units to
ensure coverage. Close-in direct support fire requirements
may dictate the use of a specific type or caliber of weapon
or a specific type of munition.

c. Terrain. The terrain in the target area has a direct
effect on the vulnerability of a target. Rugged terrain
affords considerable natural cover and makes target
location difficult. Certain terrain provides a complete defile
from some angles of fire but not from others. This
influences the type of weapon and munition to be used.
The nature of the vegetation in the target area should be
considered in recommending ammunition.

d. Weather. Weather is of little consequence in
evaluat_mg a target to be attacked with HE/Q. Precipitation
and wind are of particular m&ortance in evaluating a
target to be attacked with ICM, smoke, FASCAM, or
illuminating projectiles. Low clouds, thick fog, surface
water, and rain degrade the effectiveness of VT fuzes
M513 and M514. Fuzes M728 and M732 are not affected.

e. Commander’s Criteria. All phases of ta_r%et analysis
are conducted within constraints established by the
commander. On the basis of ammunition constraints, a
commander will stipulate the type of effects he desires
against specific target categories. The three target effects
categories are discussed below.

(1) Suppression of a target limits the ability of the
enemy personnel to perform their mission. Firing’HE and
VT reduces the combat effectiveness of personnel and
armored tar%(ets by creating agprehen_smn or surprise and
causing tanks to button up. Smoke is used to screen or
obscure. The effect of suppressive fires usually lasts only as
long as the fires are continued. Suppressive fires can be
delivered by small delivery units and require a low
expenditure of ammunition.

(é) Neutralization of a target knocks the target out of
the battle temporarll?/: Experience has shown that 10
percent or more casualties will neutralize a unit. The unit
will become effective again when the casualties are
replaced and damage is repaired. Neutralization fires are
delivered against targets located by accurate map
inspection, by indirect fire adjustment, or by a target
acquisition device. The assets required to neutralize a
target vary according to the type and size of the target and
the weapon-ammunition combination used.

gra)_ Destruction puts the target out of action permanently,
hirty percent casualties or materiel damage inflicted during
a short time span normally renders a unit ineffective. Direct
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hits a[)e regwrgdbto destroy hard, materjel t%r ets _Targrets
must be located by accuraté map. inspection, by indirect fire
ad]usllment, or by a target acgwsmon device. D_estru?tmn
usualhlr,equwes Iar?e xgen Itures of ammunition from
many Units. Destruction of armored or dug-In targets with
artillery weapons is not economical.

E-3. MOST SUITABLE AMMUNITION

Once an observer has decided to attack a target, he must
select & weapon-ammunition combination thaf can achieve
the desired effect with a minimum expenditure of avaﬂalﬂe
ammunition, stocks. To do this, the olfserv r must know ft e
characteristics, capabilities, and vulnerabilities of all fire
support assets.

a. Ammunition Type and Quantity. The nature of the
target and its surroundings and the desired effects dictate the
%{Ee and amount of ammunitjon to be ysed. For a detaﬂgd

iscussion of ammunition and fuzes, refer to Table E-3, The
ammunition resu Plg sys‘em_may sometlme? rule out an
optimum ammunition selection.”For example, extensive
smoke fires may be needed to screen maneuver movement,
but such fires woul robablg Impose a considerable
r_esuplp problem on the parent Organizagjon. Some ty{Jes of
fires require greater ammunition expenditures than others.
Suppression and neutralization fires usually consume less
ammunition than destruction fires,

b. TrooP Safety. Troog safety is a maﬂor con?ern_ when
?_onsme Ing. the weapon and ammunition s%ecuonf r
iring close-in targets. The observer ensures that fires do
not éndanger friendly troops, equipment, and facilities.

%. Residual Effects in Target Area. Residual eﬁ?cts
rom special ammunition influence the occupation of an
area. Use of FASCAM may change the direction of
{novement of supported de_letn}enftsl.llf s_uppotrtted ttgoopsta[e
0 occupy an area Immediately following attack by certain
munm(P s, conditions may%e%a_z_ar oungeatherychan es
may alter choices gf certain munitions; for example, smoke,
llumination, and special ammunition. The incendiary
effects of munitigns may make areas untenable for
supported forces. These effects also can deny the enemy
use of selected terrain.

d. Effectiveness. When rpro erly delivered against
agpropna,te, tarfgets, artille Ya d mortar fire supPort can
be the decisive factor in a battle, The bfservermus ensure
that maximum effectiveness Is attained from every mission.
TQ match a munition {q a target, the observer must know
what damage a munition can Rroduce and the damage
reﬂmred ) def%at the target, The leth I|,} of 1amunmon
must be matched to the SB clfic vulnerani %0 the tarqet.
Thus, the observer must Understand the damage potential
of blast, cratering, fragmentation, incendiary, and
penetration effects from specific munitions.

Table E-3. GUIDE FOR ARTILLERY OR MORTAR ATTACK OF TYPICAL TARGETS

SHELL AND WEAPON FUZE SUITABLE FOR
DPICM Time Personnel in open
156-mm, 203-mm Base ejecting Light armored vehicles in open
APICM Time Personnel in open
105-mm, 155-mm Base ejecting
HE Quick Adjusting
81-mm, 107-mm, 105-mm, 155-mm, Personnel in open
203-mm Light armored vehicles
HE Delay Targets in trees
0.05 second Unarmored vehicles
HE Concrete piercing Bunkers
0.25-second delay Earth and log emplacements
Hard targets
HE VT radio-activated Personnel in open, in trenches, or in fighting positions
M514 20-meter HOB Light armored vehicles
M728/732 7-meter HOB
No HOB adjustment required
HE Time Same as VT
HOB adjustment required
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Table E-3. GUIDE FOR ARTILLERY OR MORTAR ATTACK OF TYPICAL TARGETS (Continued)

SHELL AND WEAPCN FUZE SUITABLE FOR
WP Guick Ircendiary
81-mm, 107-mm, 105-mm, 155-mm, | Superquick Marking
Tanks Screening
Obscuring
Vehicles
WP Time Mark center sector
Smoke Screening
105-mm, 155-mm Obscuration
Hluminating Time Harassment
81-mm, 107-mm, 105-mm, 155-mm | Base gjecting Marking
CLGP Point targets
(Copperhead) Command posts
155-mm Armored targets
Rocket-assisted projectile (RAP) Quick Same as HE (used when increased range

105-mm, 156-mm, 203-mm Superquick iS necessary)
Delay
ADAM Time Deny territory to personnel

185-mm Base ejecting

RAAMS Time Deny territory to vehicles

155-mm Base gjecting

Beehive Time Personnel—direct fire, battery defense
105-mm

E-4. METHOD OF ATTACK

The final step in target analysis is the selection of a method
of attack. The observer must select a method of attack that
ensures target area coverage and desired tarﬁet effects. To
determine an optimum method of attack, the FDO must
consider aiming points and density and duration of fires.

a. Aiming Points. Normally, the size of the area to be
attacked is determined by the size of the target or the size
of the area in which the target is known or suspected to be
located. A single aiming point located on the center of the
target is used to attack small targets. In attacking large
targets, multiple aiming points must be designated to
distribute the fires and ensure adequate coverage. The
IﬁC_S determines aiming points for each howitzer. [Chapter
gives procedures for establishing multiple aiming points.

b. Density and Duration of Fires. Intense fires of short
duration generally produce the best target effect. However,
the tactical situation may require fires to be continued over

a long period of time. Some examples are interdiction fires,
screening smoke fires, continuous illumination, and
suppressive fires supporting @ maneuver final assault on an
objective.

NOTES:

1. Regardless of tyfe, tartqets with an estimated target
radius greater than 150 meters usually require massing Tor
effectivé attack.

2. The first objective in firing on moving vehicles is to sto
the movement. For this purpoge, a bracket Is established.
Speed of adjustment Is essential. If possible, the column
should be stopped at a point where vehicles cannot
change their route and where one stalled vehicle will cause
others to stop. Vehicles moving on a road can be attacked
by adéust_mg on a point on the road and then timing the
rounds fired so that they arrive at that point whep the
vehicle is passing it. ATiring unit or several units, if
available, may fire at different points on the road
simultaneously.

E-6
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GLOSSARY

A air (spotting)
AA antiaircraft
abbr  abbreviated

abbreviated registration a shortened precision
registration procedure which requires less time
and ammunition

ABCA  American, British, Canadian, Australian
ACK  acknowledge

ADA air defense artillery

ADAM area denial artillery munitions

add (+) denotes a shift correction, an increase in the
OT distance

adjust fire the process of moving the center of impact to
the adjusting point by usmq one gun firing one
round at a time and normally using some type of
bracketing procedure

adjusting point the target itself or a point near the
center of an area target; spottings are made from
this point, and corrections are made to this point

AF adjust fire

AFSO aerial fire support observer

AGES air-ground engagement simulation
AH  attack helicopter

AHRS attitude and heading reference system
ALO air liaison officer

alt altitude

AM  amplitude modulated

AMC  at my command

ANGLICO air and naval gunfire liaison company

AP antipersonnel (FA), armor-piercing (naval gunfire)
APC  armored personnel carrier

APICM  antipersonnel improved conventional munitions
ATl  artillery target intelligence

AT MY COMMAND the command used by the
forward observer or FDC to control the time of
opening fire

az azimuth

BC battery commander

BCS  hattery computer system

BCU  battery computer unit

BMP  enemy vehicle

bn battalion

BTR  enemy armored persornnel carrier
BUCS  backup computer system

call for fire a clear, concise formatted message sent from
the observer to the FDC which includes all the
information the FDC needs to engage the target

CAS  close air support

CATIES combined arms team integrated evacuation
system

CFF  callforfire

CG  guided missile cruiser

CGN  guided missile cruiser, nuclear
CLGP
cmd  command

cannon-launched guided projectile

co company

COLT combat observation/lasing team
COMSEC communications security
CONUS continental United States

CP concrete-piercing (ammunition), contact point
(CAS)

CVC  combat vehicle crewman
CVT  controlled variable time (fuze)

Glossary-1
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DANGER CLOSE command used by an observer to
warn the FDC that rounds will impact within
600 meters of friendly elements (for artillery)
or (for naval gunfire) within 750 meters for
5-inch guns and less and within 1,000 meters
for guns larger than the 5-inch

DCT  digital communications terminal
DD destroyer
DDG  guided missile destroyer

DESIGNATE acommand given to lase a target for a
laser-guided weapon

destruction a precision mission in which minor _
refinement-type corrections are made every third
round or as necessary until the target is destroyed

dir  direction

dis  distance

DISCOM division support command
divarty division artillery

DMD  digital message device

down (D) denotes a shift in the vertical plane; can apply
to height of burst or to target attitude

DP dual purpose
DPICM  dual-purpose improved conventional munitions

drop (-) denotes a shift correction, a decrease in the OT
distance

DS direct support
DTV day television
DV direct view

EOM end of mission

FA field artillery
FAC  forward air controller

FASCAM family of scatterable mines
FCT  firepower control team

FDC  fire direction center

FDO  fire direction officer

Glossary-2

FED  forward entry device
FF frigate

FFE fire for effect

FFG  guided missile frigate

final protective fire a prearranged line of fire used to
destroy an enemy attack, usually planned to
cover dead space in a maneuver unit final
protective line

FIRE FOR EFFECT the command to firethe
ammunition in the type and qfuantlty to achieve the
amount of casualties desired for the mission

FIST fire support team

FISTDMD fire support team digital message device
FISTV  fire support team vehicle
FLIR  forward-looking infrared
FLOT  forward line of own troops
FM  frequency modulated

FO  forward observer

FPF  final protective tire

FR  fire request

FSA fire support area (Navy)
FSCOORD fire support coordinator
FSE fire support element

FSO fire support officer

FSS fire support station (Navy)

G graze (spotting)
GMET graphical munitions effectiveness table
GT  gun-target

gun-target line an imaginary line extending from the
guns to and through the target

G/VLLD ground/vehicular laser locator designator-used
to d_eS|Pnate or determine direction, distance, and
vertical angle to a burst, target, or other location
in the target area

HB high burst
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HC hexachloroethane (smoke), high capacity (naval
gunfire)

HE  high explosive
HF high frequency
HGSS  Hellfire ground support system

high-angle fire fires at an elevation which exceeds the
elevation corresponding to the maximum range
for a weapon and charge

HMMWV  high-mobility multipurpose wheeled vehicle
HOB  height of burst

HQ  headquarters

hr hour

hvy  heavy

IAW inaccordance with
ICM  improved conventional munitions
illum  illuminating

iImmediate smoke a mission fired, normally by a platoon,
to screen or obscure the enemy immediately

immediate supﬁ)ression an FFE-type mission, fired
normally by battery SOP, in which a platoon fries
one gun with HE/VT and one gun with HE/Q
to force the enemy to take cover; itis a
harassing-type fire

in inch
IP initial point
IR infrared

ITA  image transfer assembly
ITV  improved TOW vehicle

JAAT  joint air attack team
JMEM joint munitions effectiveness manual

km kilometer
kmph  kilometers per hour

known point a point known to both the observer and the
FDC and recorded or plotted in the FDC

knpt known point

L left

LANTIRN low-altitude navigation and targeting infrared
LARS left, add; right, subtract

LD/R laser designator/range finder

left (L) denotes a shift perpendicular to the observer-
target line

LGB laser-guided bomb

LGM laser-guided munition

LHA  amphibious assault ship, general purpose
LLLGB low-level laser-guided bomb
LN line (deviation spotting)
LOAL lock on after launch

LOBL lock on before launch

LRDF laser range danger fan

LST  laser spot tracker

LT lieutenant

LTD  laser target designator

m meter

h mil

MBC mortar ballistic computer
MCS  master control station

message to observer the message sent from the FDC to
the observer which tells the observer who will fire
his mission, any changes to the CFF, the number
of volleys in effect, and the target number

METT-T mission, enemy, terrain, troops, and time
available

MILES multiple integrated laser engagement system
min  minute

MMS  mast-mounted sight

MOUT military operations on urbanized terrain
mph  miles per hour

Glossary-3
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MPI mean point of impact PED  probable error in deflection
MTO  message to observer PER  probable error in range
MULE  modular universal laser equipment PFC  private first class

PGM  precision guided munition

PIM  pulse interval module

PLRS  position locating reporting system

plt platoon

POL  petroleum, oils and lubricants

precision registration a precision mission used to

mvr  maneuver
MVV  muzzle velocity variation

NAK  nonacknowledge
NCO  noncommissioned officer

neutralization any type of mission which achieves 10 determine total corrections for nonstandard
percent casualties in the target area conditions
NFOV  narrow field of view PRF  pulse repetition frequency

NGF  naval gunfire PUP pull-up point

NGLO naval gunfire liaison officer

_ Q quick
NGST  naval gunfire spotter team QSTAG quadripartite standardization agreement
NICAD nickel-cadmium
NOD  night observation device R range, right (deviation spotting)
NOHD nominal ocular hazard distance RAAMS remote antiarmor mine system
NOS nlght Observation SyStem RAM random.access memory
NSG  north-seeking gyrocompass RAP  rocket-assisted projectile

RATELO radiotelephone operator

rver-purst
OB observer-burs RC  range correct

observed the fan a device used to refine an observer’s
estimation of distance in the target area rd round

observer-target factor the distance from the observer to rec record

the target expressed in thousands to the nearest : - G :
- reference point a prominent, easily identified terrain
hundre_d (for e?<am9'e’ 6’3_00 meters. 6.3) #e)ature to which an observer knows the direction
observer-target line an imaginary line extending from the

observer to, and through, the target refinement a final correction sent to the FDC to move
iy ’ the center of impact to the adjusted point;
OF  observed fire always given for any mission
OP observation post reg register

OT  observer-target

reg pt registration point
OT dis range from the observer to the target

repeat 1. In an FFE-type mission, it means to fire another

over  aburst farther away than the adjusting point as volley of the same type or quantity of ammunition
seen by the observer while qullylng the correction; for example,
RIGHT 110 PLUS 300, REPEAT, OVER.
2. In an AF mission, it means tiring the same
PDD/VDD player detector device/vehicle detector data, but the type or quantity of ammunition may
device change; for example, TIME, REPEAT, OVER.
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right (R) denotes a shift perpendicular to the OT line
rpt repeat

RTC  remote target control

RTD  receiver-transmitter device

S suppress, suppression

SA subsequent adjust

SALT  supporting arms liaison team

SD self-destruct

SEAD  suppression of enemy air defenses
sec second

SGT  sergeant

SHORT aspotting of a burst between the observer and
the target

smk  smoke

SOP  standing operating procedures
SP self-propelled

SPC  specialist

SPLASH sent by the FDC to the observer 5 seconds
hefore impact; may be requested by the observer

spotting  an instantaneous visual and mental
determination of the location of a burst with

resgect to the adjusting point; announced as

hoth over ﬁshort) and magnitude and direction;

for example, OVER, 30 LEFT or SHORT,

120 RIGHT.

SR self-registering

SSB  single sideband

SSG  staff sergeant

STANAG standardization agreement

TA target acquisition
TACFIRE tactical fire direction system

TACP tactical air control party
TADS target acquisition and designation sight

target any enemy personnel, equipment, or terrain
feature which may be fired on or used as a
reference for fires

ti time
TOF  time of flight
TOT  time on target

TOW tu_be_-llaunched, optically tracked wire-guided
missile

TRADOC United States Army Training and Doctrine
Command

TRP  target reference point

TSCD targeting station control display
TSFO training set, fire observation
TTT time to target

UHF  ultrahigh frequency

up (U) denotes a shift in the vertical plane; it can apply to
height of burst or target altitude

USAFAS United States Army Field Artillery School
USAREUR United States Army Europe

VA vertical angle

vertical angle the angle formed between the observer’s
horizontal line of sight and the OT line as used
Iby the observer with the vertex at the observer’s
ocation

VFMED variable format message entry device
VHF very high frequency

VI vertical interval

VT  variable time

WFOV  wide field of view
WP white phosphorus
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INDEX

abbreviated precision registration, 5-21, 5-22
AC-130 Spectre, A-16
accurate initial fires, 1-2
adjust fire (mission type), 4-1
adjusting point, 5-1
adjustment
AN/GVS-5, using the, A-14
DMD ncmn fl’lP B-6, B-7, B-14 thr roug h B-17
G/VLLD usmg the A 8, A 9
length of, 1-2
naval gunfire, of, 8-13, 8-14
sound, by, 7-11, 7-12

techniques of (AFSO), 7-2

techniques of (area fire), 5-8 through 5-10
types of, 4-3
aerial fire support observer, 7-1 through 7-3
AH-64 target acquisition and designation sight, A-14, A-15
aiming circle, 3-4, 7-7, 7-8
determining direction with, 3-4
aiming points, E-6
ammunition
as method of engagement, 4-4
selecting suitable, E-5
Angle T, 4-6, 5-5, 6-23, 6-24
angular deviations
measuring, 3-5
measuring with hand, 3-11
AN/GVS-5 laser range finder, 5-24, A-13, A-14
adjustment of fire with, A-14
self-location with, A-14
AN/PAQ-1 laser target designator, A-15
AN/TAS-4 night vision sight, A-1, A-2, A-12, A-13
ranging and designating with, A-12
training with, A-13
APICI‘u, 6-1

ea adjustment, 4-4

RPN PRSP IS S | . ATN AN 1

ea denial artillery munition (ADAM) shell, 4-11
area fire, 5-8 through 5-11
at my command (method of control), 4-4
attack and scout teams, 8-6
attack helicopters, 8-6, 8-7
capabilities of, 8-6

employment of, 8-6

target handover for, 8-6, 8-7

authentication, 4-6
challenge and reply method, 4-7
DMD, using the, B-8 through B-13
FED, using the, B-18

transmission authentxcation method, 4-6, 4-7
auxiliary adjusting point, use of, 7-10, A-9 through A-11

battery computer system (BCS) sheaf, 4-4
binoculars, use of to measure angular deviations, 3-5

call for fire, 4-1
changes to, 4-6
DMD, using a, B-13, B-14
elements of, 4-1
examples of, 4-7
from higher headquarters, 4-6
naval gunfire, for, 8-8 through 8-11
cannot observe (method of control), 4-5
cease loading (method of control), 4-5
centralized control option, 2-3
C factor, 7-12
challenge and reply
authentication method, 4-6
using a DMD, B-10
check firing (method of control), 4-5
close air support, 2-1, 8-1 through 8-6
attack information for, 8-1, 8-2
control measures for, 8-1
employment of, 8-1 through 8-3
marking of target for, 8-3

- o
mission control procedures for, 8-3 through 8-6

mission data for, 8-1, 8-2

PREF codes for, 8-3

types of requests for, 8-1
combined arms team integrated evaluation system, C-3
communications, 2-5, 8-8

digital, establishing with the DMD, B-6

with the FED, B-20

company FSO, 2-2

3 1 #+h 2.4
compass, determining direction with, 3-4

conduct of fire form (DA Form 5429-R), 4-1

f teall A &
ntinuous fire \u.vthod of control), 4-5

continuous illumination (method of control), 4-5, 6-10

control of ohservers, 2-3

converged sheaf, 4-4
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coordinated illumination (method of control), 4-5, 6-10
Copperhead, 5-22, 5-23, 5-25, 6-22 through 6-27
Angle T requirements for, 6-23, 6-24

call for fire for, 6-25 through 6-27
characteristics of, 6-22
employment of, 6-22
engagement commands, 6-27
footprint templates for, 6-22 through 6-24
laser PRF codes for, 6-27
message to observer, 6-27
minimum visibility requirements for, 6-22
planned targets, 6-25, 6-26
priority targets, 6-26
procedures using FED, B-26
targets of opportunity, 6-24 through 6-26
correction of errors, 4-5
creeping fire, 5-10

danger close (method of engagement), 4-4, 5-6, 5-10, 6-2
7-4, 8-9
decentralized control option, 2-3
deception smoke, 6-12
delay (fuze setting), 4-9
destruction
as effect on target, 4-9
naval gunfire mission, 8-18
precision fire mission, 4-3, 5-22
deviation corrections, 5-4, 5-5, 5-7
deviation spottings, 5-3
digital communications, 2-5, B-6, B-20
direction, determining, 3-4
distance, determining, 3-6
distribution (method of engagement), 4-4, 5-6, 5-7
DMD AN/PSG-2A, B-1 through B-17, D-1 through D-3
authentication codes for, B-6, B-8 through B-12
authentication with, B-8 through B-12
description of, B-1
diagnostic checks for, B-5
establishing communications with, B-6
functional sections of, B-1 through B-4
memory capacity of, B-1
memory purge of, B-5
message composition and transmission, B-12
through B-17
message formats of, B-6, B-7
message structure, composition, and flow, B-7, B-8
mnemonics for, B-34 through B-38
mode menu for, B-6, B-7
preparation for use of, B-5, B-6
purging memory of, B-11
special-purpose power sources for, B-33, B-34

2
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dual-purpose ICM, 4-11, 6-1

effects on target, 4-9
emergency observer procedures, 7-12
errors, correction of during call for fire, 4-5

family of scatterable mines (FASCAM), 6-3 through 6-7
ADAM, 4-11, 6-3, 6-4
adjustment of, 6-7
call for fire for, 6-7
characteristics of, 6-3
mine density, 6-5
minefield types, 6-4
RAAMS, 4-11, 6-3
self-destruction times, 4-11, 6-3 through 6-5
use of shell, 4-11
field artillery team, 1-1
field artillery trainer M31, 14.5-mm, C-2, C-3
final protective fires, 7-4, 7-5, B-26, B-27
fire direction center, 1-1
fire for effect (area fire), 5-10, 5-11
fire for effect (mission type), 4-1
firepower control team (FCT), 2-1
fires
accurate initial, 1-2
massed, 1-3
fire support
coordinator (FSCOORD), 1-5
effectiveness of, 1-2
sergeant, 2-2
specialist, 2-2
team, 2-1
team equipment, 2-1
fire support team vehicle (FISTV), D-1 through D-3
capabilities of, D-1
communications station, D-1, D-2
description of, D-1
determining target location with, D-2
determining vehicle location with, D-2
observation station, D-2
positioning, 2-4, 2-5
targeting station, D-1
firing unit, 1-1
first-round FFE, 1-5
FIST DMD, B-29 through B-31, D-1 through D-3
description of, B-31
mnemomics for, B-34 through B-38
operation of, B-29, B-30
flash-to-bang technique, 3-6



forward air controller, 2-1

forward entry device (FED), B-18 through B-28
authentication procedures for, B-18
check fire and cancel check fire procedures, B-28
communications, B-20
communications, failure of, B-22
description of, B-18
fire mission processing procedures, B-24 through B-28
initialization of, B-20, B-21
memory capacity of, B-18
message formats, B-18 through B-20
message processing procedures for, B-23, B-24
message transfer modes, B-20
mnemonmics for, B-34 through B-38
operational checks for, B-20
power failure of, B-22
preparation for use, B-20 through B-22
self-location, calculating with, B-21, B-22
transferring software data with, B-23

forward observer, 2-2
control of, 2-3
self-location, 2-4

fuze (method of engagement), 4-4, 5-7
fuzes, selection considerations, 4-9

grid
method of target location, 3-1, 4-2
mission, 4-2, B-13
G/VLLD, 3-4, A-1 through A-13, D-1
adjustment of fire with, A-8, A-9
AN/TAS-4 night vision sight, use with, A-1, A-2, A-12,
A-13
auxiliary adjusting point with, A-9 through A-11
boresighting of, A-2
description of, A-1, A-2
determining direction with, 3-4
establishing known points with, A-5
laser training kit, C-2, C-3
operator cloud height, A-11
orienting, A-2
polar plot with, A-7, A-8
registrations with, A-12
safety fan and range safety card, A-18 through A-20
second G/VLLD assist of, A-5 through A-7
self-location with, A-2 through A-5
simultaneous observation with, A-6, A-7

TSFO-G/VLLD simulation enhancement, C-2

hand measurement of angular deviation, 3-11
hasty bracketing, 5-9, 5-10

height-of-burst corrections, 5-5, 5-7
height-of-burst spottings, 5-1, 5-2
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Hellfire

missile, 8-6, A-14

ground support system (training device), C-3
high-angle fire, 7-3
high-burst/mean-point-of-impact registrations, 7-7 through

7-10, B-15, B-16, B-25, B-26

high-explosive (HE)

fuze concrete piercing, use with, 4-10

fuze delay, use with, 4-9

fuze quick, use with, 4-9

fuze time, use with, 4-10

fuze VT, use with, 4-10

shell, 4-9

ICM, 6-1 through 6-3

adjustment of, 6-1, 6-2

call for fire for, 6-1

characteristics of, 6-1

employment considerations of, 6-3
identification, observer (CFF element), 4-1
illuminating shell, 4-11
illumination, 6-7 through 6-11

adjustment of, 6-9

call for fire for, 6-9

characteristics of, 6-7

continuous, 6-10

coordinated, 6-10

employment considerations of, 6-7 through 6-9

naval gunfire, 8-14 through 8-16

patterns, 6-7 through 6-9
immediate smoke, 6-14, 6-18, 6-19
immediate suppression (mission type), 4-2
impact registration, 5-12 through 5-15
improved conventional munitions (ICM), 4-11
intercept point, 5-23 through 5-25

irregularly shaped targets, 7-10, 7-11
joint air attack teams, 8-6

known point
shift from, 4-2
determining with G/VLLD, A-5

laser, 1-5, 3-6, A-1 through A-20
DMD messages for use with a, B-14, B-15, B-17
safety, A-16 through A-20
safety goggles, A-17
target designation, 4-11
target designator AN/PAQ-1, A-15
training kit, G/VLLD, C-2, C-3

Index-3



FM 6-30

used to determine distance, 3-6
use on the battlefield, A-1

laser-guided
bombs, A-16
munitions, A-1, A-16
laser polar plot, 4-2
laser range finder, 1-5
AN/GVS-5, 5-24, A-13, A-14
used to measure angular deviation, 3-4, 3-5
lateral shift, determining, 3-2
law of war, 1-4
lithium batteries, B-33, B-34
lost spottings, 5-3, 5-4
low-altitude navigation and targeting infrared system
(LANTIRN), A-16

maneuver commander, 1-5
map

determining direction from, 3-4

-terrain analysis, 3-7
marking targets for CAS, 8-3
mark (method of engagement), 4-4
massed fires, 1-3
massing of naval gunfire, 8-18
mast-mounted sight (OH-58D), A-15
matchbox problem (training device), C-1
message formats

for the DMD, B-6, B-7

for the FED, B-18 through B-20
message to observer, 4-6
message transfer modes, FED, B-20
method

of attack, selecting, E-6

of control, 4-5, 5-7

of engagement, 4-3

of fire, 4-4, 5-6

of fire and control, 4-4
mil relation formula, 3-2, 3-7
mine density, FASCAM, 6-5
minefield types, FASCAM, 6-4

planned, 6-4

target of opportunity, 6-4
mines, FASCAM, 4-11, 6-3 through 6-7
missions, types of, 4-1
mission type, subsequent correction of, 5-7
mnemonics for digital devices, B-34 through B-38

modular universal laser equipment (MULE), 6-22, A-15,

A-16

Index-4

mortar
ballistic computer M23, B-32
registration, 5-15
sheaf adjustment, 5-15, 5-16
smoke procedures, 6-21
moving targets
engagement of, 5-23 through 5-25
planned targets, 5-25
procedures using FED, B-27, B-28
targets of opportunity, 5-23 through 5-25
M31 14.5-mm field artillery trainer, C-2, C-3
multiple missions, 7-5, 7-6
munitions, 1-4

naval gunfire, 8-7 through 8-19

adjustment of, 8-13, 8-14

authentication for, 8-11

communications for, 8-8

destruction fire missions, 8-18

dispersion pattern of, 8-13

elements of call for fire for, 8-8 through 8-11

firing on a previously recorded target, 8-17

illumination, 8-14 through 8-16

massed fires, 8-18

prefiring report for, 8-11, 8-15

shift to a fresh target, 8-16, 8-17

ship and armament types for, 8-7

simultaneous engagement of two targets, 8-17

16-inch missions, 8-18

special commands and reports, 8-18, 8-19
neutralization (effect on target), 4-9
night observation system (NOS) OV-10D, A-16
night vision sight AN/TAS-4, A-1, A-2, A-12, A-13
number of rounds (element of MTQ), 4-6

obscuring smoke, 6-12, 6-13
observation, 2-4
observation post
characteristics, 2-4
selection of, 2-3
observed fire (OF) fan, 3-7, 3-9
preparation and use of, 3-10
observer
emergency procedures, 7-12
helpful notes for, 5-26
identification (CFF element), 4-1
not oriented, 7-10
responsibilities in target analysis and munitions
effects, E-1
observer-target
direction, 3-2, 5-6



distance, 3-9, 5-4
factor, 5-4
line, 5-1 through 5-3, 5-5, 5-12
observer training for nonartillery personnel, C-3, C-4
OH-58D mast-mounted sight, A-15
one-round adjustment, 5-10
onen cheaf 4.4

Vpuial Suvas, =5

operator cloud height, A-11
operator’s key (for DMD authentication), B-6

uil)s 1

OV-10D night observation system (NOS), A-16

Pave Penny, A-16
Pave Spike, A-16
Pave Tack, A-16
Paveway II and III laser-guided bombs, A-16
planned targets for Copperhead, 6-25, 6-26
polar plot
methed of location, 3-1, 4-2
mission, 4-3, B-14, B-17
position-locating system,1-5, 3-1
power sources, special purpose, for DMD and FIST
DMD, B-33, B-34
precision fire (type of adjustment), 4-3, 5-12 through 5-22
precision registration 5-12 through 5-22, B-15, B-25

mradacioenat mvanban T e

Pr cucmgualcu COMrol upuun, 23
PRF codes, 4-11, 6-27, 8-3, A-1
for CAS, 83

for Copperhead, 6-27
probable error in range (element of MTO), 4-6, 5-10, 5-12
projectile (method of engagement), 4-4, 5-7
proximity (VT) fuze, use with HE, 4-10

quick fuze, use with HE, 4-9
quick smoke, 6-20, 6-21

radar registration, B-16

radio telephone operator (RATELO), 2-2
range change, determining, 3-3

range corrections, 5-5, 5-7

range safety card, G/VLLD A-18 throuch

‘MAAbU umvl.] Vu-l“ NS Y Ash [
range spottings, 5-2
reconnaissance, 2-4
reference point, measuring direction from, 3-4
refinement and surveillance (area fire), 5-11
registrations

abbreviated (using G/VLLD), A-12

HB/MPJ, 7-7 through 7-10, A-12,B-15, B-16,
B-25, B-26
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precision, 5-12 through 5-22, A-12, B-15, B-25
radar, B-16
remote antiarmor mine system (RAAMS) shell, 4-11
repeat (method of control), 4-5, 5-8
responsibilites, 2-2
ricochet fire, 4-9

safety fan, G/VLLD, A-18 through A-20
safety, laser, A-16 through A-20
screening smoke, 6-12, 6-13
second-lot registration, 5-21
self-authentication, 4-7

using a DMD, B-§, B-9
self-location, 1-4, A-2 through A-5

with AN/GVS-5, A-13

with FED, B-21, B-22

with G/VLLD, A-2 through A-5

chall RORUT IS SRS

M- 1LI.LC Luuluuldul)n, l-‘+ 4-S
shift from known point
method of target location, 3-1, 3-2, 4-2
mission type, 4-2, B-13 through B-15
sheafs, 4-4
signaling smoke, 6-12
size of element to fire for effect (element of warning
order), 4-2
smoke, 6-12 through 6-21
characteristics of, 6-12, 6-13
for deception, 6-12
delivery techniques of, 6-13, 6-14
employment considerations for, 6-14 through 6-18
immediate, 6-14, 6-18, 6-19
mortar procedures, 6-21
non-field-artillery, 6-13
obscurating, 6-12, 6-13
quick, 6-20, 6-21
screening, 6-12, 6-13
shell, 4-11
signaling, 6-12
sound, speed of, 7-12
Spectre, AC-130, A-16
splash (method of control), 5-8
spotting lines (for AFSO), 7-1, 7-2
spottings, types of, 5-1 through 5-4
aubauqucut buuct.uuub, 51 uuuug o= 8, B-14, B-15, D-Z,
D-3
deviation, 5-4, 5-5, 5-7
height of burst, 5-5, 5-7
range, 5-5, 5-7
sequence for, 5-6 through 5-8
types of, 5-4, 5-5
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successive bracketing, 5-8, 5-9
suppression
as effect on target, 4-9
type of mission, 4-2

TACFIRE target types, E-1 through E-3
tailoring, 2-3
target
describing a, E-1 through E-4
description (CFF element), 4-3, 5-7
equivalents for mnemonics, B-38
number (element of MTQ), 4-6
size and shape, 4-3
types (TACFIRE), E-1 through E-3
target acquisition and designation sight (AH-64), A-14,
A-15
target analysis and munitions effects, E-1 through E-6
observer responsibilities in, E-1
TACFIRE target types, E-1 through E-3
target location
element of call for fire, 4-2
error, 1-5
FISTV, determining with, D-2
methods of, 3-1, 4-2
OF fan, determining with, 3-10
target posture, 1-3
targets of opportunity for Copperhead, 6-24 through 6-26
terrain-map association, 3-1
terrain sketch, 3-8

technical fire direction, 1-1
temperature gradients 6-14, 6-15
time fuze, use with HE, 4-10
time of flight (element of MTO), 4-6
time on target (TOT), 4-4, 4-5
time registration, 5-16 through 5-20
training devices, C-1 through C-4
training set, fire observation (TSFQ), C-2
trajectory (method of engagement), 4-4, 5-6
transmission

authentication table, 4-7

method of authentication, 4-7

trees, using to estimate distance, 3-6
trigger point, 5-25
TSFO-G/VLLD simulation enhancement, C-2

units to fire (element of MTO), 4-6
unobserved spottings, 5-3
USAF laser systems, A-16

vertical shift, determining, 3-2, 3-3
volume of fire (method of engagement), 4-4, 5-7
VT fuze, use with HE, 4-10

warning order (CFF element), 4-1
white phosphorus, shell, 4-11
wind speed, methods of determining, 6-16
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