This document reproduces the compl ete and unabridged text of a
United States Army Field Manual first published by the Department
of the Army, Washington DC.

All source material contained in the reproduced document has been
approved for public release and unlimited distribution by an agency
of the US Government. Any US Government markingsin this
reproduction that indicate limited distribution or classified material
have been superseded by downgrading instructions that were
promulgated by an agency of the US government after the original
publication of the document.

No US government agency is associated with the publishing of this
reproduction.

Digital viewer interface reformatting, viewer interface bookmarks
and viewer interface links were revised, edited, anmended, and or
provided for this edition by I.L. Holdridge.

This page and the viewer interface reformatting
© |.L. Holdridge 1999.
All rights reserved.



Field Manual 44-73 *FM 44-73

HEADQUARTERS
DEPARTMENT OF THE ARMY

Washington, DC, 23 December 1992

o/

‘I\ 4\\“

©
»
—
X
@
Cc
po
o]
2

TION RESTRICTION: Approved for public release. Distribution Is uniimited.



FM 44-73

Preface

To win on the AirLand Battlefield, the United States Army must make effective use
of its personnel and weapons. Air defense artillery will ensure control of the airspace to
permit decisive maneuver on land, and thus victory.

The Hawk weapon system can effectively engage very low- to medium-atitude
enemy aircraft. The platoon is the basic unit at which Hawk can conduct an engagement.
The platoon’s mobility and system capabilities make it an effective air defense weapon
throu%hout the entire spectrum of counterair operations.

Thisfield manual 1swritten for Hawk platoon personnel and, in particular, for the
platoon leader and platoon sergeant. Consideration of the future battlefield and threat
IS imperative to the planning of platoon training by the platoon leader and platoon
Sergeant.

gThis FM isunclassified. It discusses threat information and system capabilitiesin
general terms. Where precise information and details are necessary, consult classified
publications such as (S) FM 44-100A (U) (TBP).

This publication implements the following international agreements:

QSTAG/
STANAG ASCC IITLE EDITION

2047 183 Emergency Alarms of Hazard or Attack (NBC 6
and Air Attack Only)

2103 187 Reporting Nuclear Detonations, Biological and 5
Chemical Attacks and Predicting and Warning
of Associated Hazards and Hazard Areas—ATP-45

2112 Radiological Survey 3

3700 45/3A NATO Tactical Air Doctrine (ATP-33 [B]) 3

3805 45/6 Doctrine and Procedures for Airspace Control 2
in the Combat Zone

3880 45/4 Counter Air Operations—ATP-42 1

The proponent for this publication is USAADASCH. Users of this manual are
encouraged to submit recommended changes or comments to improve this publication,
Key comments to the specific page and line of the text in which the change is
recommended. Provide rationale for each comment to ensure understanding and
complete evaluation. Prepare comments on DA Form 2028 and forward to Commandant,
US Army Air Defense Artillery School, ATTN: ATSA-TAC-D, Fort Bliss, TX
79916-0002.

Unless this publication states otherwise, masculine nouns and pronouns do not refer
exclusively to men.
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CHAPTER 1

The Battlefield, Mission, and Role of
the Assault Fire Platoon in the AirLand Battle

This chapter describes the modern and future battlefield. It also
discusses the mission of air defense artillery and the role of Hawk and
the Hawk platoon in carrying out the mission. The platoon |eader’s abil-
ity to evaluate the battlefield environment will increase his platoon’s

success and survivability.

THE BATTLEFIELD

The modern battlefield force will consist of per-
sonnel trained in tactics and use of state-of-the-art
weapons capable of unprecedented destruction. Both
sides will use conventional weapons to achieve their
goals. Nuclear, chemical, and di rected-en_er%/ weap-
ons may also be used on the modern battlefield. Threat
forces may use sheer numbers, speed, and a variety of
weapons to achieve their aims. We will use training,
|eadership, and a high degree of mohility and technolo-
gy to counter the enemy.

Integration of ADA forces with the USAF, USN,
USMC, and host nations, by means of voice and digital
data links, will increase our capability to engage and de-
stroy the air threat. This highlights the need for design-
ing and exercising our rules of engagement and
communications prior to hostilities to prevent conflicts
between Army and Air Force assets.

THE ADA MISSION AND ROLE OF THE ASSAULT FIRE PLATOON

Themission of ADA is“to ensure the combined
arms team retains the freedom to maneuver, to protect
C3 nodes, to sustain the battle, and to kill enemy air-
craft the first time.” Therole of ADA isto accomplish
the ADA mission within the capabilities of the particu-
lar weapon system.

~ Toretain the freedom to maneuver and to protect
critical assets, the joint and combined forces must not
only deter attacks, but also destroy the enemy’s capa-
hility to attack. To achieve this godl, all members of the
combined arms team must contributeto AD.

The Hawk battery mission is to provide very low-
to medium-altitude air defense of critical assetsin the
corps and in the theater army areas. The AFP mission
is to support the battery mission. The role of the AFP
is to provide low- to medium-altitude AD of critical as-
sets, both static and mobile. o

To be successful, the Hawk platoons within a bat-
tery should coordinate and synchronize their mutually

supporting missions. Coordination ensures unity of ef-
fort. Synchronization results in maximizing defense ca-
pabilities and destructive potential. Coordination is
most important when a platoon isin a march order con-
figuration and is most vulnerable. The battery com-
mander is responsible for coordination and
synchronization of platoons.

CONTENTS
Page
TheBattlefield . oo ..o 1-1
The ADA Mission and Role of the
Assault FirePlatoon . ............... 1-1
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CHAPTER 2
The Threat

The primary focus of this chapter is the ground and air threat facing
acorps or echelon above corps Hawk battery in a nonmature, or contin-
gency theater. The mature theater threat is also addressed. In the past,
the Soviet Union and Europe have historically been viewed as the most
likely areas of conflict for US forces. With the recent breakup of the
Soviet Union, the collapse of communism in Eastern Europe, and the
reunification of Germany, that threat has diminished. The threat is
more diverse now than ever before, and includes almost all regions of
the world. Regional powers continue to increase the sophistication and
size of their military forces, and pose a significant threat to US interests.
A detailed description of the threat is discussed in FM 34-130.

CONTINGENCY THEATER THREAT

The threat, in a contingency theater, may lack the
capability to conduct a massive Soviet-style air opera-
tion. However, most reg*[onal power adversaries do
have limited numbers of Tixed-wing (FW) and rotary-
wing (RW) aircraft. Many of these countries also have
asignificant tactical ballistic missile threat. It isimpor-
tant for the AD commander to take these threats into
account because even a small air force can make it diffi-
cult to establish and maintain a successful lodgement
operation. The AD commander will focus on RW,
drones, missiles, and leaker aircraft as the primary
threat. Since regional or third world threats are nu-
merous, identifying each country, its tactics, its weap-
ons systems, and its capabilities would be an
overwhelming task for any S2. Therefore, identifying
and defining the basic characteristics of the primary air
defense threat in the contingency areais paramount.
Combining the primary threat characteristics with a
thorough intelligence preparation of the battlefield
(IPB) isthe starting point for identifying the threat in
any contingency operation. IPB isdiscussed in ApBe_n-
dix H. Listed below are the primary threatsto AD in
acontingency operation. A working knowledge of
these threats Is needed to effectively counter them.

DRONES
A droneisaland, sea, or air vehicle that is remote-
ly or automatically controlled. There are several cate-
gories of drones; however, the most common air

threats are unmanned aerial vehicles (UAVs) and re-
motely piloted vehicles (RPVs). A UAV is a powered
ar vehicle that does not carry a human operator, uses
aerodynamic force to provide air vehicle lift and is de-
signed to carry a nonlethal pa%l oad. A category or sub-
set of UAV isthe RPV. An RPV is an unmanned air
vehicle controlled by a person from a distant location
(once it is in operation) through a communications link.
The missions of UAVs vary. Their primary use is
to obtain intelligence on opposing forcesin the form of
reconnaissance, aerial surveillance, and tar?eu ng data
However, they have been used as decoys for arcraft
and missiles. Using speciad ECM payloads, UAV's have
been used to activate SAM radars. UAVs can also be
used in laser designation, forward looking infrared
(FLIR), harassment bombing, and NBC detection.

Sl cPage

_Contingency Theater Threat .. .. ....... 2-1

~ Threat During Lodgement . ............. 2-5

Threat as the Lodgement Expands . ... ... 2-6

Matwre Theater Air Supportof -~

~* Offensive Operations ... ............. 2-6

- Mature Theater Threat Air Support of .
e

Defensive Onérations »
efensive Operations ... ..
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_ “ROTARY-WING

RW aircraft in the hands of regional power adver-
saries are somewhat limited in numbers aswell asin
operationa effectiveness. Because these countries
have not yet developed a sophisticated doctrine for
combined arms, their use of RV aircraft will mogt likely
be limited. Most RW aircraft in the contingency threat
originate from the former Soviet Union, France, or
Germany. Many countries have RW equipment and
tactics which come from several sources. This m%/ in-
hibit their use over aprolonged period of time due to
maintenance, repair, and resupply requirements. The
most common RW aircraft within the third world re-
gions are the Hip, Hind, Gazelle, and BO 105. There
are many RW aircraft, now used for transport or liai-
son, that can easily be converted for combat missions.
The avionics sophistication of most RW aircraft isalso
limited. Night operations are virtually nonexistent.
Basic tactics such as flying nap of the earth and flying
in pairs are to be expected.

MISSILES

~ There are two basic types of surface-to-surface
missiles. They are balistic and cruise. Ballistic missiles
are rocket powered during theinitial stages of flight
only. Therefore, the missile follows a ballistic trajecto-
ry once gravity takes over. Long-range ballistic mis-
slesfly much of their trajectories outside the
atmosphere. Cruise missiles use a booster rocket dur-
ing the launch stage, but during flight, the missile de-
pends on an air-breathi nP engine similar to those used
In airplanes. They may fly at low or very low altitudes.
In the next decade, cruise missileswill pose an increas-
ing challenge. More and more third world countries
will have access to the land attack cruise missile tech-
nology. The guidance systems use navigational signals
transmitted by satellites. A receiver _costm%]only afew
thousand dollars enables these missiles to have an ac-
curacy within 100 meters. Cruise missile warheadsin-
clude cluster munitions, intelligent submunitions, and
fuel air explosives. _

~ Ballistic missiles are perhaps the most alarming
air threat in the third world regions. Commonly known
asthe“poor man'sair force,” their proliferation was
rapid during the 80s and will continue through the 90s.
Regional powers have access to several different types
of missiles, some available with ran%es extending to
thousands of kilometers. Short-range ballistic missiles
(SRBMs) are missiles with a range of 200 kilometers or
less. The most common SRBMSsiin the third world are
the free rocket over ground (FROG) and the SS-21.
The Scud and SS-12 are also abundant. These are
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considered medium-range ballistic missiles (MRBM)
with ranges from 200 to 900 kilometers.

A number of countries already possess the capa-
bility to manufacture their own rocket systems. These
countries then deploy or export them to other coun-
tries. Presently, countries that have deployed ballistic
missiles include Libya, North Yemen, Syria, Irag, S
rael, Egypt, Iran, Kuwait, South Yemen, Taiwan, Cuba,
North Korea, Pakistan, Algeria, and South Korea. A
correlation also exists with the acquisition of NBC pro-
grams. Three countries are believed to have nuclear
weaponsin stock or ready for easy assembly. They are
India, Israel, and Pakistan. Argentina, Brazil, South
Africaand Iraq have significant nuclear programs.
Countries believed to have stockpiles of chemical
weapons are Egypt, Iran, Irag, Isragl, Libya, North Ko-
rea, South Korea, South Africa, Syria, and Taiwan. The
four countries alleged to have stockpiles of biological
weapons are Iran, Irag, North Koreg, and Syria. Tables
on pages 2-3 and 2-4 outline the third world countries
that most likely have ballistic missiles.

Ballistic missiles can be used as political weapons
or military weapons. In the third world _Ewen agenerd
lack of long-range targeting assets, it is l_| ely that polit-
ical, religious, and economic targets will be attacked,
in addition to tactical and operationd targets. Irag's
use of ballistic missiles during the Persian Gulf War is
indicative of how these missiles might be used in the fu-
ture. Attacking the enemy’s population centers creates
a@/chol ogical terror. Unless the missiles are count-
ered, public support for US and allied efforts maybe
weakened. If atargeting capability exists, ballistic mis-
siles could be used in fire support or preemptive
strikes. Inthis event, it is very likely they would target
Hawk missile sites or vital asSets being protected by ar
defense units. Ballistic missiles can be used in all
weather and at night, and they maximize the advan-
tages of speed, surprise, and disruption.

_AIRCRAFT .
FW aircraft will alwaysbea priority for the Air

Force. However, the AD community must stay abreast
of third world aircraft imports and avionics devel op-
ments. Since the Persian Gulf War, several Middle
East countries have sought to replace or upgrade their
aging aircraft. Most Middle East countries are turning
to the US for imports.  The former Soviet Union,
France, and Great Britain are also exporters of aircraft
and aircraft systems. It is less expensive and easier to
improve aircraft by advanced avionics rather than pur-
chasing new aircraft. Therefore, many older aircraft
may be used with updated avionics and weapons.
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THIRD WORLD MEDIUM-RANGE MISSILE 200 TO 900 KILOMETERS

RANGE ; PAYLOAD

COUNTRY | SYSTEM STATUS ORIGIN COKM)  (KG)

Afghanistan Scud B

dep&emp | USSR 20 1000

suspended? | Brazil {300 0 NA
under dev : Brazil 350 NA
under dev ¢ Brazil {800 . NA

Brazil © $8-300
. MB/EE-350
MB/EE-600

Egypt USSR 280 1000

Scud 100 under dev Egypt with léeh asst from PRC, N. Korea. @ - NA i NA

Al-Kahir | cancin1960s '  Egyptwithtech asstfrom FRGsources © 370 NA
Al-Kahir . cancin1960s | Egypt with asst from FRG sources . 800 1 " NA

Scud 8 dep & emp

India vt . tested 1988 India .20 1000
fran Scud B dep & emp N Korea, Libya, Syria E 280 1,000
iraq . ScudB . dep&emp | USSR © 280 ¢ 1000

Al-Hussein dep & emp tragi modified Soviet Scud 600 140-250

Pommei 1o bommbe mood fomin [ ot

: b wagi with tech asst from cgy Br: :
Fahd {  under dev . lraq : 500 ; 450
Baraq under dev i lraq i 250 NA
Israel Jeficho  dep?  lsmelwithtechasstfomFrance | 480 = 250
Jericho 2 . dep? ¢ lsrael LTy - i .°T50 . 450-680
Libya Scud B | dep&emp | USSR . 280 1000
OTRAG :  underdev?  : Libyawith tech asstfrom FRG sources | 500 -
Al-Fatih i underdev? | Libya with tech asst from FRG . 480-720 .  NA

North Korea * ScudB dep Mmiles from Egvpf N Korea reverse
: i i engineered :
=N Koreamodfﬂed Scud with techasst

_from Egypt Japan

Scud PP under dev

Pakistan Hatt 2 | tsted 1989 | Paistanwith tech asstfrom France 300 | 500

Hatf 37 . under dev . Pakistan

South Yemen | Scud B . dep . USSR

South Africa Jericho 17* | tested 1989 Isral

SouthKorea ' ModfidNike = dep

S Kores, modified UStechnology 240 | NA

Syria . scudB . dep . USSR . 280 | 1000
i OTRAG canc 1981 ¢ Libya with tech asst from FRG sources - -

*Some sources claim the missile to be a Jericho 2.
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: RANGE : PAYLOAD
ORIGIN KM . (KG)

250

ARN
S

COUNTRY ~  SYSTEM |  STATUS
USSR %

118Qn 3 mn
WO ¥ iv

Algeria

Argentina Condor 1 under dev Argentina, tech asst from Egypt, 150 400
£ France, FRG, Iraq, Italy, Sweden, i

Switzeriand

Brazil

MB/EE150  under dev Brazil 180

250
450

FROG-4 . dep USSR . 50
FROG-7 . dep . USSR 70

Cuba

Egypt . Sakr80 . dep* Egypt with fech asst from France 80
. FROG-5 ¢ dep . USSR i 50
FROG-7 i dep&emp USSR i 70

250
450

India . Devi . cancin1970s | India with tech asst from USSR . 140 NA

Indonesia . RX-250 © under dev © Indonesia with tech asst from France . 100 NA
300
NA
NA

iran . Oghab . dep&emp*  : Iran, PRC .
i Nazeat i dep ¢ Iran, PRC i 130
Shahin-2 under dev ¢ lran, PRC ¢ 110-130

450
NA
NA
NA

rag . FROG-7 ©  dep &emp . USSR .70
¢ Laith . under dev ¢ - Iraq (modified Soviet FROG) i 90

Nissan 2 under dev i lrag 10

Kassir : under dev ©irag i 150

Israel Lance dep USA 120

. Flower Project : cancin1970s  : lIsrael ;200 NA
Kuwait . FROG-7 . dep . USSR . 70 480
Libya . FROG-7 . dep . USSR 70 450

250

Notth Korea | FROG-5 . dep . USSR
450

FROG-7 . dep USSR

North Yemen S§8-21 dep USSR 250

Pakistan . Hat1 | 15191989 | Pakistan with tech asst from French

SouthKorea | Homestdohn  :  dep . UsA a7

South Yemen |  FROG-7 . dep . USSR . P70
i 88-21 iridep { USSR v 120

Syria . FROG-7 | dep&emp | USSR ’ 70
:  88-21 i dep i USSR io120

Taiwan . Honestiohn . dep w0y
. ChingFeng | dep | Taiwan, lsrael L o120

*May be classified as artillery rockets. Other countries with artillery rockets are Brazil, Iraq, Israel, and Saudi Arabia.
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INTELLIGENCE PREPARATION

To effectively counter the regional threat, a thor-
ough evaluation of the threat’s capabilities, strengths,
and weaknesses must be conducted. The Hawk battal-
ion commander should ensure that intelligence infor-
mation on regions and countries which may become
areas of deployment or conflict for the battalion is con-
tinuously gathered, evaluated, and disseminated. The
battalion’sintelligence officer should keep abreast of
thisinformation and be able to address the following
questions immediately following alert notifications.

General

[0 What country has most influenced the tactics
of the threat force (such as US, former Soviet Union,
France, and Great Britain)?

[0 What isthe size of the military the Army will
face?

[ Is equipment modernized or outdated?

[0 Do terrorist or specia forces pose a viable
threat to ADA units?

[1 What are local populace attitudes about US
forces?

~Air Force _
[1 Do threat pilots have combat experience?

[1 What types of air-to-ground tactics and ord-
nance does the threat most often use?

[1 What is the threat sortie generation capabili-
ty?

0 How many aircraft are fully operational?

[ Do they possess air refueling capability?

(I Do they possess and effectively use ASMs and
ARMs?

[0 What is the combat radius of each type of
threat aircraft?

FM 44-73

[0 Where are the operating bases and secondary
arfields located?

[0 What type of ordnance delivery techniques
and attack profiles are used?

0 Do the aircraft have night flight capability?

[0 How proficient are the pilots at navigation?

[1 Are the aircraft equipped with sophisticated
avionics?

[0 What types and numbers of RW aircraft does
the threat possess?

Electronic Countermeasures
(1 Does the threat possess ECM or ESM capabil-
ities? What are they?
[0 How is ECM most commonly employed
against radars and communications?
[ Can the threat use chaff, flares, smoke, or
jamming vehicles?

Tactical Ballistic Missiles

[0 What types and numbers of TBMs does the
threat have?

[0 What are the ranges and accuracies of these
TBMs? What is the relationship of range to accuracy?

[0 What types of ground support requirements
do specific types of TBMs require? Do they have spe-
cialized launchers, or can these be easily fabricated?
Do they have special fuel requirements?

00 How many TBMs can be placed on one target
simultaneously?

[0 With what types of warheads can the TBMs be
armed?

[0 What types of emanations are associated with
the launch of TBMS?

THREAT DURING LODGEMENT

Duri n? the lodgement phase of a contingency
operation, friendly heavy forces will normally enter
an area secured from ground attack by light and spe-
cid operations forces. Thismay involve aforced
entr% IX US and coalition forces or an entry invited
by the host nation. However, long-range air attacks
and missile strikes remain amgjor concern. General-
ly, ADA forces will not deploy in a contingency oper-
ation unless the potential air threat Is present.
During disembarkment procedures into the |lodge-
ment, heavy forces are most likely to be attacked by
enemy missiles, FW aircraft, and artillery.

The defense of the lodgement is critical because
it is the base of operations for US forces. Targets within
the lodgement areainclude seaports, airports, lines of
communications, command and control headquarters,
ammunition and fuel supply points, or assembly areas.
Sabotage and terrorist actions remain a threat and
commanders must ensure that their soldiers stay alert
to thisthreat aswell as the sentiments of the local pop-
ulace. See the following illustration on page 2-6.

2-5
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 AERIAL THREAT DURING LODGEMENT OPERATIONS
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THREAT ASTHE LODGEMENT EXPANDS

Should friendly forces begin combat operations or
move beyond the [odgement, the enemy is likely to
employ RW and FW aircraft and TBMs againgt friendly
maneuver units and their support mechanisms. TBMs
or aeria delivery of persistent chemical or tactical

nuclear weapons in the lodgement after expansion
could cut off the forward forces from support. AD of
the lodgement area remains critical because the threat
against the lodgement may remain viable throughout
the operation.

MATURE THEATER THREAT AIR SUPPORT OF OFFENSIVE OPERATIONS

~ Themost |ethal air threat to the corps or division
in the mature theater is the enemy attack helicopter.
The enemy may commence offensive operations by
jamming radio and radar transmissions with aerial EW
platforms. Next, the enemy commander will begin his
reconnaissance of friendly deployments of the FLOT.
Once friendly unit locations have been identified, the
enemy commander will begin hisartillery preparation,
with his fires concentrated in the vicinity of his antici-
pated main attack. Until the time of the artillery bar-
rage, FW aviation will begin attacking targets forward
of the main attack. This attack will be concentrated,
attempting to eliminate logistics facilities, command
and control nodes, reserves, and artillery which might
impede the advance of enemy ground forces that have
penetrated the FLOT The first echelon enemy forces

2-6

will then commence their assault. Given a successful
penetration, coincident with the commitment of the
second echelon force of the first echelon forces which

IS conductmg the main attack, the enemy commander
will commit the bulk of the attack helicopters assigned
to him, just forward of the direct fire zone. The attack
helicopters will attack maneuver units, command and
control nodes, artillery, logistics facilities, and espe-
cialy reserve formations moving forward to close the
penetration. The empl o%ment of the helicopterswill

generaly be in mass, with attack helicopters potentially
being used in awide zone. Some attack hellco?ters will
be used with supporting enemy attacks, to perform re-

connaissance and to deceive reserves as to the location
of the main attack. A successful Eenet_ranon might be
alocated to a squadron (20 attack helicopters).
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MATURE THEATER THREAT
AIR SUPPORT OF DEFENSIVE OPERATIONS

There are two primary missions for the threat FW
and RW aircraft in the defense. The first missionisto
attrit attacking enemy armored forces. The second is
to act asareserve to prevent the penetration of the de-
fensive network.

The threat may establish its main battle defensive
positions with a security zone. FW and afew RW air-
craft will attack the flanks as friendly forces maneuver
through this security zone. Attack helicopters may be
used If the terrain allows for undetected flank access
to the opposing forces. Normally, this means that at-
tack helicopters are employed in the area separating di-
visiona defensive positions, when divisions are
employed in depth. If the threat commander perceives
that his final defense is about to be penetrated, he will

commit his attack helicopters and any tank reserves to
the battle simultaneously. Like the penetration in the
offensive Situation described above, the attack helicop-
ter units will be employed in mass.

~Many potentia regional adversaries have forces
which are large, well organized, well equipped, and
well trained. The air baitle in a mature theaier against
these adversaries may encompass the full range of
threat aircraft, electronic warfare, and TBMs engaged
in well-synchronized operations. The threat facing
ADA unitsin contingent theaters is diverse and capa-
ble. Tactics, weapons systems, training, and capabilities
vary from region to region. The threat may possess
weapons which arein some Wa?/_s Superior to ours. The
key to winning is through intelligence preparation and
detailed planning.

2-7



CHAPTER 3
Planning

This chapter implements STANAG 3700.

This chapter discusses the elements and procedures used to plan
and design a defense to accomplish the ADA mission. It aso includes
the different lateral liaisons that the Hawk unit must consider.

The Hawk AFP is the lowest echelon at which HIMAD fights.
Hawk defense design is the application of AD employment principles,
ADA employment guidelines, and weapon design capabilities to deter-
mine the positions of individual AFPs. A good defense design will in-
crease the effectiveness of air defenses and Hawk survivability. Y et the
focus of any AD operation must be the protection of the critical assets.
(S) FM 44-100A (U) (TBP) provides classified data on system capabili-
]Eies and planning, and Appendix A of this FM provides unclassified in-

ormation.

Planners foresee the Hawk platoon in support of a maneuvering
force, in a contingency or a mature theater operation. Under these con-
ditions, the platoon leader will plan and deploy his platoon to support
the mission. Therefore, the platoon leader should let sound judgment,
initiative, and flexibility govern his actions along with the prescribed
TSOP and employment guidelines.

ADA EMPLOYMENT GUIDELINES

In conjunction with the AD employment princi-
i)_les (see FM 44-100), the six ADA employment guide-
ines apply when planning and positioning AD
resources. The ADA employment guidelines are mu-

alchieve mutual support and balanced firesin their AD
plans.

tual support, overlapping fires, balanced fires, CONTENTS
wel gﬁlted coverage, early engagement, and defense in _ Page
deoth. ADA Employment Guidelines ........... 3-1
They are used for pOSitiOﬂi ng individual AFPs Piatoon Configurations ................ 3-3

when designing a specific defense. Applying all of the B e i 210
guicelinesin afy tactca stueion isldom possible. -, e ey e and -

he ability to satisfy all the guidelines will be imited Sontor P 311
by the size and shape of the asset, the number of AFPs Hawk Lateral Coordination Ground
available, the adequacy of terrain for coverage and em- Planning 311

lacement, and numerous other tacticdl factors. In the Operation OFders .. .................. 3-12

luid, dynamic, high-intensity operationsexpectedin = scenario .. ..............covvenen.. 3-13
future battles, rigidity, lack of originality, and lack of HAWK PIAYS .. .ooooeeeeeaeeneen, 3-16
initiative can contribute to defeat. There can be no HIMAD Task FOICe . ... ........ovvn... 3-18
substitute for the exercise of common sense, flexihility, ‘HIMAD Task Force Plays . ............. 3-23
and initiative to ensure that Hawk units successfully ac- Command, Control, Communications '
complish the mission of protecting ground operations “and Intelligence ................... 3-26

from air attack. Planners should always strive to

31
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MUTUAL SUPPORT

Mutual support is achieved by positioning weap- MUTUAL SUPPORT EXAMPLE

ons so that the fires of one weapon can engage targets
within the dead zone of the adjacent weapon systems.
For gun systems, this dead zone is usually small and the
need for mutual support in minimal. For missile sys-
tems, especially command guided systems, the dead
zone can be |large and the need for mutual support is
great.

OVERLAPPING FIRES o
Overlapping fires are achieved by positioning
weapons so their engagement envelopes overlap. Be-

cause of the many altitudes from which the air threat
can attack, the defense planner must apply mutual sup-

port or overlapping fires vertically and horizontally.
OVERLAPPING FIRES EXAMPLE

BALANCED FIRES
Balanced fires are achieved by positioning weap-
onsto deliver an equal volume of firein al directions.
This may be necessary when air defense is used in an
areawhere the terrain does not canadlize the attacker,
gglwhen the air avenues of approach are not predict-
e

- WEIGHTED COVERAGE
Weighted coverage is achieved by combining and

concentrating fires toward the most likely enemy air

avenues of approach or direction of attack. Based on
the tactical situation, acommander may risk leaving

one direction of attack unprotected to weight his cover- BALANCED FIRES EXAMPLE
age toward another direction. | ; =

EARLY ENGAGEMENT
Early engagement is achieved by positioning
weapons so they can engage the threat before ordnance
release. Ideally, weapons should engae?e and destroy

the enemy before he can fire on the defended asset. see ese
ASSET

DEFENSE IN DEPTH
Defensein depth is achieved by positioning weap-
ons so the air threat will come under an increasing vol-
ume of fire as it approaches the protected asset.
Defense in depth lowers the probability that threat air-

craft will reach the defended asset.
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PLATOON CONFIGURATIONS

Doctrinal employment of the Hawk Weann S
tem is dependent on many factors suchasMETT-
commander’sintent, priorities, and communications
resources. The following examples are just some of the
ways that the Hawk battalion can be deployed.

~ Four types of platoons are described below: heavy,
light, biad, and sniper. Each type of AFP is suited to
adifferent mission or circumstance. The commander
can adjust hisunit to suit his needs.

HEAVY AFP _

~ Heavy AFP refersto aplatoon that is collocated
with the battery administrative area and facilities. A
section of the DSMC called a dlice may also be present.
The heavy AFP is within walking distance of the batter
trains and collocatesits CP with the batter%/ CP (BCP).
This AFP has the advantage that the battery support
for motors, food, supply, and NBC is located on its site.
Also, because the commander is usually present on this
site, C2 of the battery is facilitated. However, because
of the increased number of personnel, vehicles, and fa-
cilities, the site requires more area, and is harder to dis-
perse adequately. An AN/TRC-145 from battalion
assetsisrequired to relay the UHF shot to the light
AFP when used in a base configuration.

_ ~ LIGHT AFP N
~ Light AFP isaplatoon with no battery administra-
tive support collocated. [t mayor may not have a DS
dice. Thelight AFP must have motor, administretive,
and ration support supplied by the heavy AFP.
This platoon requires a smaller site area, is easier

to disperse and concedl, and is quicker to move because
it has fewer vehicles.

_ _BIADAFP
Biad AFPs are identical in organization and both

have internal motor, administrative, and rations sup-

ort. They are capable of deploying widely separated

rom each other, and are the best suited for task force
operations or missions that require extreme fire unit
dispersion. The advantages of this tyPe of platoon are
that each platoon has some capab|||t¥ or sustainment.
The disadvantage is that the current TOE does not sup-
port the true biad AFP organization. For example,
thereis only one water trailer and wrecker, and the mo-
tor PLL is consolidated for a battery. In thistype of or-

anization, each platoon receives a UHF link directly

rom the battalion.

SNIPER AFP

~ Sniper AFP istask organized for atemporary mis-
sion. It consists of minimum launch equipment and re-
lieson aremotear picture for acquisition. A UHF link
directly from the battalion or relayed from the other
AFPisrequired for the ADL link. However, the AFP
could also be controlled b% aremote source such as the
CRC of AWACS with the proper communications
linkages. The AFP mission i's to ambush aircraft well
forward in the division area. The planning distance
may be as close as 10 kilometers from the FLOT As
soon asthe HIPIR radiates and missiles are fired, the
AFP must move to avoid art|IIerK fires and enemy

round and air forces. Because of the proximity to the

LOT ground defense security and site discipline

3-3



FM 44-73

must move as soon asiit fires. Extended operations are
not possible dueto limited rations, fuel, etcetera. The
following table outlines some of the planning consider-

are extremely important. The only way for this site to
survive to fire its missilesis to stay hidden until it can
fire. Since the sniper platoon carrieS only a few missiles

and usually does not have the capability to reload, it

ationsfor each type of platoon.

TASK ORGANIZATION OPTION MATRIX

AFP HEAVY LIGHT BIAD SNIPER
AFP AFP AFP AFP - (PCP, HP!, LCHR,
+ BTRY ADMIN + DSU SUICE + BTRY ADMIN 3 MSLS, LSCB, GEN)
EQUIPMENT + DSU SLICE NO ADMIN SLICE + DSU SLICE LDR UNLOADS MSLS
THEN RETURNS TO
HIDE AREA 4 TRUCKS
(PCP. HPI, LCHR, GEN)
AFP AFP AFP AFP -
+ DSU SLICE + DSU SLICE + 1/2 BTRY ADMIN (TO, RO/HPIO, 3 LCHR,
PERSONNEL BTRY ADMIN (BC, 1SG, (BC OR1SG) 1 COMM, 2 SEC)
FOOD, MOTORS, FOOD, MOTORS, 2 LCHR RETURN W/LDR
MEDICS, ADMIN) ADMIN 8- 10 PRSL
+ DSU SLICE
AN/GRC-103(UHF)AN/TRC-145 AN/GRC-103(UHF) AN/GRC-103(UHF) AN/GRC-103(UHF)
FM CMD FM CMD FM CMD FM CMD AND FM ADC
FM ADC FM ADC FM ADC RECEIVE ONLY
COMM FM AL AM FM A/L
BN CMD WIRE BN CMD
AM AM
WIRE WIRE
+ TELEPHONE + TELEPHONE
. PCP - AN/TSQ-73 PCP - AN/TSQ-73 PCP - AN/TSQ-73 PCP - AN/TSQ-73
C CP - BCP - MPC CP - MPC CP - MPC CP - MPC
CP IS IN PCP
PUSH SUPPORT TO NEED MOTORS SUPPORT LIMITED ORGANIC NO RESUPPLY
LIGHT AFP NEED DSU SUPPORT ORGANIC MRES AND
cSS WATER
FIELD SANITATION
NO MAINTENANCE
SUPPORT
MOBILITY css NEED 2D MOTOR PLL SURVIVABILITY
CONVOY SIZE COMMAND SUPPORT NEED 2D WATER BUFFALO EXTENDED OPERATIONS
SITE SIZE RESUPPLY NEED 2D MESS NO MAINT OR PLL
LIMITATIONS MAINT - PLL SILENT MODE CHECKS
EMCON SILENT ONLY
NO REFUEL CAPABILITY
EARLY WARNING REQ
CSS SUPPORT MOBILITY SELF-SUFFICIENT SURPRISE/AMBUSH
ADVANTAGES (2 SUPPORT SITE SIZE TASK FORCEABLE SHOOT AND MOVE
CONVOY SIZE FORWARD DEPLOYED
IF FULL BATTERY IS TF'd MISSION DEPENDENT BEST OPTION NOT ADVISABLE
TASK FORCE BC NEEDS TO COMMAND  CSS LIMITS NO CSS
AFPS COMMAND LIMITS NO SUSTAINABILITY
ADMIN WITHIN 2 KM OF MSL RELOAD ADJACENT SLEEPING AREA OFFSET REST OF PLT IN HIDE
AFU SLEEPING AREA IN FU.SLEEPING AREA FU ADMIN & DSU SLICE  AREA. AFTER FIRING
COMMENTS  ADMIN. MSL RELOAD OFFSET FUDSU SLICE  OFFSET. MUTUAL GO TO HIDE AREA.

ADJACENT AFU DSU
SLICE IN ADMIN.

OFFSET FU MUTUAL
SUPPORT REQUIRED.

NOT REQUIRED.

REJOIN AFP IN NEW
SITE. MUTUAL SUPPORT
NOT REQUIRED.
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Four possible ways to organize the platoons de-
scribed above in the battery are; static trains and or mo-
bile AFPs, biad AFPs, heavy and or light or base and
or leg AFPs, and sniper AFPs. Each battery is task or-
ganized to the commander’s needs. These are only
some examples of ways to task organize a Hawk unit.
The heavy and or light, biad, and sniper batteries are
made up of the platoons of the same name, and are
shown in the following illustration.

Static trains batteries consist of a battery adminis-
trative and logistics area or trains in a centrally hidden
location with the AFPs moving around the trains area.
See Static Battery, Trains ArealMaobile AFPs illustra-
tion on page 3-6. The AFPs can be any of the configura-
tions mentioned above. Since the trains area does not
radiate, it can stay in one location, while the platoons
move after their positions have been compromised or
the tactical situation dictates relocation. This configu-
ration is best used during the defense due to the static
nature of the battery. The trains area is concealed and

FM 4473

is able to consolidate operations. This minimizes the
disruption of support and maintenance functions of the
battery during tactical operations when the platoons
relocate. The communications network can be set up
several ways. The battalion can shoot UHF directly to
the platoons and use FM/AM radios to communicate
with the battery trains or one platoon can relay the shot
to the other. One way to employ this concept is to give
each battery a zone or section of the battalion area to
cover. Another way isto assign areas by the units that
are supported. This method is most secure when the
battery trains have no electronic emitters and are well
concealed. Communications should be by wire or land
lines.

The following illustrations, on pages 3-6 through
3-8, show battalions task organized with these types of
batteries. Although these examples are of one type of
platoon for each battery, the commander can mix his
battalion in any way to best accomplish his mission.

BIAD BATTERY

\
\

V 4
j HIDE } Legend: ——— = Secondary Position or Movement

AUV

-

SNIPER BATTERY

3-5



FM 44-73

STATIC BATTERY TRAINS AREA/MOBILE AFPs

Legend: ——— = Secondary Position
or Movement \\_,/

HEAVY/LIGHT, BASE/LEG BATTALION

(%) G—(%

(3 ’

AFP
B2
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__ STATIONARY BATTERY TRAINS AREA/MOBILE AFPs

BIAD BATTALION

AFP +

0\

N
AFP + TRAINS

AN/TSQ-73

O\
— I
m

\ BFDC , \_/
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~ SNIPERBATTALION

AN/TSQ-73
FOC

AFP

 MIXEDBATTALION

HEAVY/LIGHT 9]
BASE/LEG

‘ BFDC l‘
R

3-8



FM 44-73

PLANNING PROCESS

ADA Blanni ng is atop-down interactive process
between AD elements and the maneuver units they de-

fend, The objective of ADA planning isto achievea
synchronized air defense at the critical time and place
on the battlefield. Although the platoon leader Isin-

volved in the planning process, the majority of the plan
IS developed at brigade, battalion, and battery levels.
This top-down process leaves more time for the battery
commander and platoon leader to rehearse and ex-

ecute the chosen course of action. The following illus-

tration displays the planning process.

MODIFIED STAFF PLANNING-
PROCESS

MISSION ANALYSIS/
RESTATED MISSION

Y

IPB/PLAYBOOK

Y

COMMANDER'S
CONCEPT/GUIDANCE*

STAFF ESTIMATES | g
WAR-GAME COA

APPROVE
INITIAL PLAN

Y

PUBLISH ORDER
INITIAL DSM

Y

BRIEFBACKS

v

\J
REFINE DSM

\

EXECUTE

REHEARSE/RECON |-gt—3

—
*STAFF MAY PARTICIPATE

_ BRIGADE _

Upon receipt of anew mission, first the brigade
and then battalion staffs will conduct an AD estimate
using Appendix C of FM 44-100. Theinitial product
of the staff planning is the decision support template
(DSTT)h See Appendix H for additional information.

e DST is an intelligence estimate (both air and
ground) in graphic form. The DST identifies critical
events or enemy activities relative to time and location
which may require tactical decisions.

Throughout the planning, the staff should consid-
er the use of plays to express defense design and unit
employment concepts. These plays communicate the
commander’s intent in a phrase. For example, the pl %’
“warrior” could mean that the two forward Hawk bat-
teries focus on rotary-wing tracks along the PTL. The
play is used a all levels to help illustrate the command-
er's concept of the operation, focus staff planning, and
facilitate the Broductlon of the DST and decision sup-
port matrix (DSM). o

After reviewing the new mission and the DST the
staff will war-game courses of action and will publish
aninitial decision support matrix. The DSM integrates
the air defense fight against a number of possible en-
emy contingencies. _ _

‘The brigade Prowde_s battalions with a concept for
the integration of the brigade into the corps fight, ex-
ecution guidelines, intelligence information (r};round
and alr% alogistics support concept, and C2 informa-
tion. The brigade order sets the conditions and goals
for the upcoming battle and gives guidance for its ex-
ecution by subordinate battalions.

BATTALION

Upon receipt of the brigade DST and DSM, the
battalion staff follows the same planning sequence and
does their mission analysis. They also produce a DST
and aDSM. Thefinal product of the battalion planning
IS an execution matrix for the batterieswhichistime
phased for their movements, gives PTLs, dictates EM-
CON, gives %opr(gorl ate C2 information, and the loca-
tion of key C2 and logistics facilities. _

As each of these plansis briefed to the apﬁroprlate
commanders and staff, it is briefed back to the com-
mander to ensure his intent and concept are under-
stood. The plan is then modified to incorporate any
problems that surface during the briefback.

~ Thebriefback is an excellent tool to ensure subor-

dinates understand the intent and concept of the oper-
ation. It can be employed by the platoon |eader after
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convoy briefings, RSOP briefings, or in any situation
where accurate communication IS essential to mission
accomplishment.

BATTERY _

The battery commander takes the battalion DST,
DSM, execution matrix and briefs the platoon |eaders.
The platoon |eader designs a platoon execution matrix
for rehearsal and execution. This execution matrix is
based on the commander’s mission analysis and is sup-
ported by the unit's SOP, TSOP and the commander’s
Intent. The battery execution matrix will provide pla-
toon primary and secondary positions, logistics, EM-
CON, primary and alternate PTLs, and C2
information. Note: Examples of a DST, DSM, and ex-
ecution matrix will be based on the contingency scenar-
ioat theend of thischapter. _

Thefina stage of the planni n(? processisare-
hearsal. All commanders, staff, and key players must
be present. They will physically walk through the plan,
discussing contingencies. Each subordinate unit com-
mander will give the specifics of their plans. The staff
will then incorporate the details of the execution ma-
trixes into the DSM. _ o

The rehearsd isamultiechelon tool that is critical
to the success of the mission. Rehearsals clarify the
commander’s concept and identify any potentia prob-
lems before they jeopardize the mission. The rehearsal

clarifies the subordinate commander's execution plan
for the commander and allows him a complete over-
view of the operation. The plan is then refined to ac-
commodate any issues raised during rehearsal. It is
then ready for execution.

Note: The rehearsal can be used successfully at
the platoon level whether the platoon is setting up a
ground defense, sweeplr';%an area for enemy activity,
or emplacing a Hawk AFP.

PLATOON

The Hawk AFP isthe lowest echelon at which
Hawk fights. Hawk defense design is the application of
air defense employment principles, employment
gwdell_nes, and weapon s¥s_tem design capabilitiesto

etermine the positions of individual AFPs. A well-
designed scheme of maneuver will increase the effec-
tiveness of air defenses and system survivability. The
focus of any air defense operation must be the protec-
tion of the critical assets. (S) FM 44-100A (U) (TBP)
provides classified data on system capabilities and plan-
ning.

In & contingency or offensive operation, planners
foresee the Hawk battery in support of a maneuvering
force. Under these conditions, the battalion will need
more detailed coordination to maintain control of the
platoons and to provide an integrated defense.

PLANNING FOR CONTINGENCY OPERATIONS

Planning is most critical in the preparation for de-
ployment in a contingent operation. Contingency op-
erations involve the deployment and use of US forces
at the direction of the national command authority in
support of nationa policy. The size and mission of the
goecmc_force involved inany ogeratlon may vary widel

epending on the situation. Currently, corps Haw
elements are designated to support such operations.

ADA units participating in contingency opera
tions will defend the prioritized assets of the contin-
gency force commander. These operations will
typically take place over vast areas, and the force will
be vulnerable to air attack from any azimuth. Because
of the unique characteristics of contingency opera-
tions, the focus of AD priorities must be to assure the
survivability of the force. ADA protection for contin-
gency operations requires a combination of HIMAD
and FM' elements. During the initial phases of the
operation, contingency forces are extremely vulner-
ableto air attack. Given this consideration, Hawk units
will enter contingency operations as early follow-on
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forces to participate in composite HIMAD, FM, and
USAF or USN defense of arrival airfields or beach-
heads. To provide adequate protection, the Hawk ele-
ment should be no smaller than battalion size. But, the
command can deploy a Hawk element as small as a bat-
tery (two AFPs). The assets to receive priority protec-
tionintheinitia phaseswill typically include—

. Airfields and ports receiving the deploying
force.

. Forward airfields used to deploy maneuver
forcesinto their battle positions.

. Command and control facilities.

.Logistical train areas.

. Lines of communications and main supply
routes.

. Maneuver forces.

. Other assets designated by the commander as
critical to force survivability.



Throughout the fighting phases of contingency
operations, the task organization of all ADA sup-
porting forces must be flexible to effectively support
the commander’ s shifting priorities. These priorities
will change as the situation develops and as the vul-
nerability of critical elements of the force changes.
In all cases, the mission of the Hawk unitsis to assure
the survivability of the contingency force.

Deploying Hawk elements smaller than a battal -
ion in offensive or contingency operations demands
specia consideration and planni nc?. Normally, the
ADA battalion headquarters provides legal, medicd,
and overall administrative support for its units. The
battalion S1 and $4 administer these functions. A dedi-
cated ordnance company supports the battalion with
Hawk-peculiar supplies, repair parts, and mainte-
nance, along with automotive, power generating, air
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conditioning, and communications (except for COM-
SEC) support.

The commander or platoon leader coordinates
with the battalion $4 and the supported elements
combat service support units to ensure | ogistics sup-
port. Specia coordination is necessary for Hawk
missile resupply, maintenance, and logistics support
from the Hawk-peculiar ordnance company. Each
Hawk system will require contact team support.
Other common equipment maintenance support is
coordinated with the supported unit.

Plans have to be made to accommodate the addi-
tional personnel and vehicles of the maintenance
support team. Consideration should also be given to
POL support for prime movers but most importantly
for power generation equipment. For more details
see Chapter 6 of thisFM and FM 44-1.

HAWK ARMY AIRSPACE COMMAND AND CONTROL

Army airspace command and control (A2C2)
consists of those actions that ensure the synchro-
nized use of airspace and enhance the command and
control of those forces using airspace (USAF, field
artillery, ADA, and Army aviation). When Hawk
units are supporting units or are part of atask force,
the airspace it uses for engagement must interface

with other agencies providing AD to provide maxi-
mum use of all AD assets. This coordination of air-
space is necessary to prevent multiple unit
engagements on the same aircraft, prevent fratri-
tide, and control fires and aircraft flight routes. See
FMs 100-103 and 24-1 for detailed information.

HAWK LATERAL COORDINATION GROUND PLANNING

The tactical situation, mission, supported ele-
ment, and proximity to other elements will dictate in-
terface planning. It will focus on what, when, where,
and with whom the commander or platoon |eader
needs to coordinate to provide the best support. He
should consider support of the supported element as
well as his platoon. He should consider the following
needs to get available support for them—

. Additional ground security.
. Local AD assistance.
. Engineer support for bunkers and revetments.

. Coordination of health and welfare facilities
(shower and laundry points).

- Medical facilities.

. Motor maintenance support.

. Early warning from Patriot units and area air
defense C3| Systems.

. Communications nets.

The AFP can aso provide early warning to sup-
ported units and another communications link. AFP
sensor datawill be provided to FAAD units. Thisis ac-
complished by using the FAAD Army air command and

control liaison officer to the HIMAD source for relay-
ing early warning information over the air defense

coordination net (AM). Interface planning is limited
only by the platoon |leader’ sinitiative, perseverance,
and persuasiveness.
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OPERATION ORDERS

“Attention to orders’ has been yelled at countless
ceremonies. In combat, the platoon leader should pay

attention to the platoon’s orders to plan for and accom-

plish the mission. The platoon should already have
playbooks or SOPS to cover most operations and tacti-
cal situations. At the minimum, the following SOPS
should be available:

. Tactical SOP—provides guidance for tactical
operations.

. Battery SOP—provides guidance for battery
and platoon cg)ce)rati ons. (The battery SOP may include
al the other SOPS listed below as annexes.)

. RSOP SOP—provides guidance for recon-
naissance, selection, and occupation of position.

. Maintenance SOP—provides guidance for
maintaining platoon equipment.

. Safety SOP—provides guidance for accident
prevention.

- NBC SOP—provides guidance for NBC teams
and decontamination.

. Supply and or resupply SOP—provides guid-
agce for supply and or resupply operations and person-
nel.

~ WARNING ORDERS

A warning order gives subordinates advance no-
tice of operations that are to come. This gives them
time to prepare. Detailed information is located in FM
101-5. The platoon leader decides what actions his pla-
toon can take to best use the the until execution of the
operation order. Use OPSEC procedures to prevent
disclosing the platoon’s intentions during preparation.
See the illustration below.

OPERATION ORDERS _

The operation order isalogical presentation of in-
formation and instructions needed by the platoon lead-
er to carry out an operation and typicaly contains five
paragraphs. Thisincludes the situation, mission, ex-
ecution, service and support, command and signal, and
the assignment of tasks. Refer to Appendix B, for ex-
ecution guidelines on OPORDs and RSOPs. Detailed
information is located in FM 101-5.

FRAGMENTARY ORDERS _
A FRAGO isissued to subordinates when there is
not enough time to give afull OPORD, or when an ex-
isting OPORD must be changed. The format for a
FRAGO isthe same as that for an OPORD, but only
those items that have changed since the last OPORD
should be discussed.

1. Situation: (Brief description: for example, the enemy
is defending our battalion attacking to the north.
Attachments and detachments to the platoon or
squad.)

2. Mission: {Use the restated mission from the mission
analysis.)

3. General Instructions:

a. Special teams or task organization within
platoon or squad.

b. Uniform and equipment common to all
{changes from SOP; for example, drop rucks
and drop or pick up heimets).

c. Special weapons, ammunition, or equipment
(different from SOP).

d. Tentative time schedule. This is formed on the
basis of mission analysis. It includes at least—
(1) Earliest time of move.

(2) Time and place of CPORD.

(3) Probable execution time.

(4) Inspection times and items to be inspected
(SOP).

(5) Rehearsal times land actions to be
rehearsed

e. Additional gan-eral instruction as needed or

e OND
Oy oUr.

4. Special Instructions:
a. To subordinate leaders:
(1) Platoon sergeant.
(2) Squad leader.
(3) RATELO.

{AY Modtin
{7} mdGiC.

(5) Forward observer.
(6) Attachments.

b. To persons helping in preparation of OPORD
(SOP).

c. Asneeded or by SOP.
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SCENARIO

The following scenario illustrates the use of the
planning process. It will familiarize the reader with the
overal process.

SITUATION
The overthrow of President Marcus in the Repub-
lic of Itoman has caused al in-country Americans and
their dependents to be jailed for crimes against the
state. A USjoint task force has been assembled for de-
ployment to Itoman. The 8th Battalion, 3rd ADA

(Hawk) has been assigned the mission to provide low-
to medium—altitude air defense for the task force,

The 8-3 ADA commander, develops the battalion
DST (below) and DSM (on page 3—142, and has decided
to deploy Al Eha Battery to Itoman for immediate AD
coverage of the primary objective—Imensa Airfield—
which will be taken by the task force. Therest of the
battalion will deploy following the occupation of the
objective. He developed the battalion DST and DSM
based on the ADA brigade commander’sintent and in-
structions.

DECISION
hb ¢

IMENSA
AIRFIELD
[ |

&

DOG

OBJECTIVE

DECISION
POINT

W

- ».,CALIN’GE‘R .
N JUNCTION /|
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DECISION SUPPORT MATRIX

DECISION POINT S 1 ?
A

DECISION POINT S 2 ?

L ag

L S

EVENT o A|R MAIN ATTACK TURNS WEST TO ATTACK o AIR MAIN ATTACK TURNS EAST TC ATTACK
LEFT FLANK RIGHT FLANK
INTEL ® AWACS EARLY WARNING OF LARGE FORMATION ® AWACS EARLY WARNING OF LARGE FORMATION

OF FIXED-WING AIRCRAFT HEADED TOWARD

iMENSA AIRFIELD

HAWK e 1ST PLT SHIFT PTL TO 5800 MILS
e 2D PLT SHIFT PTL TO 6400 MILS
o EARLY WARNING TO STINGER PLT

STINGER e 1ST SECTION SHIFT PTL TO 6000 MILS
e 2D SECTION SHIFT PTL TO 5600 MILS

OF FIXED-WING AIRCRAFT HEADED TOWARD

iMENSA AIRFIELD

e 1ST PLT SHIFT PTL TO 0400 MILS

e 2D PLT SHIFT PTL TO 0800 MILS, ON ORDER MOVE
TO ALT POSITION

e EARLY WARNING TO

STINGER

v
=t

e 1ST SECTION SHIFT PTL TO 100 MILS
® 2D SECTION SHIFT PTL TO 1400 MILS ON ORDER
OVERWATCH MOVEMENT OF 2D PLT

c? o AWACS PROVIDES AIR PICTURE WITH ® AWACS PROVIDES AIR PICTURE WITH
PRIORITIZED TARGETS PRIORITIZED TARGETS
EARLY o PASS ON COMMAND NETS o PASS ON COMMAND NETS
WARNING
PLANNING completes his planning process, and briefs battery per-

After receiving the DST DSM, briefing, and OP-
ORD from the battalion commander and staff, the A
Battery, 8-3 commander, will instruct the platoon |ead-
ersto prepare for an AFP deployment.

The commander will use the DST and the DSM
to construct the execution matrix (see Execution Ma-
trix illustration). The execution matrix provides event,
element, and time matrices to synchronize operations
for planning and execution.

The commander briefs the platoon |eaders on the
execution matrix to ensure clarity. Finally, they walk
through the plan to receive the platoon leader’ s input
and resolve any problems. He then has the platoon
|leaders backbriéf the execution matrix to ensure thor-
ough understanding. He emphasizes a 24-hour time
limit for preparation of personnel and equipment. The
unit will convoy to Lanlee Air Base for ar transport to
Itoman. The 1st Platoon of A Battery, 8-3 ADA will
deplgr){]to [toman at N+ 20.

e platoon leaders will prepare precombat and
OPORD checklists while the battery commander
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sonnel on OPSEC. The platoon |eaders then brief the
platoon’ s key foersonnel and assign tasks, responsibili-
gd es, and deadlines, and schedule inspections as need-

The 1st Platoon RSOP officer will brief and in-
spect his team prior to departing for Lanlee Air Base,
if time permits. He has reviewed |PB data and the pri-
mary position, and selects Imensa Airfield as his alter-
nate position. He also plans to make a radar coverage
diagram, using the deliberate method (Appendix G), if
time permits.

The platoon leader has already extracted the PTL
(800 mils), critical assets (Imensa Airfield), and threat
avenues of approach from the DST. The platoon |ead-
er also reviews weather and terrain data so he can plan
use of the video tracking group (VTG) or tracking ad-
junct system TAS) for identification. The sector of in-
terest has also been defined as 0 to 1600 mils for the 1st
Platoon.



EXECUTION
Upon arrival on Itoman at Imensa Airfield, the 1t
Platoon will deploy its RSOP team to the primary posi-
tion. The 1st Platoon will convoy approximately 3 kilo-
meters to its location. Battery trains and the
commander’s CP will collocate with the 1st Platoon.
Once the 1st Platoon is operational, the 2d Platoon will
deplc_)ly to its selected primary position.

he organic MANPADS assets will be anplo¥m

ger SOP or as needed to maximize AD coverage. The

d Platoon leader must ensure ground forces have se-
cured the road junction #Calmger approximately 15 ki-
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Upon verification of the AO being secure, the RSOP
team will deploy. After the 2d Platoon is operational,
the platoons will ensure their communications nets are
operational. An ASIT vanislocated with the 1st Pla-
toon to receive down-linked information from the
AWACS. The commander hasinstructed his platoon
|eaders to adhere to the TSOP in reacting to communi-
cations degradation or 0ss.

A Battery, 8-3 ADA will provide AD while the
rest of the battalion arrives and deploys on Itoman.
The battalion AN/TSQ-73 and TOC will be located at

lometers from the airfield and the area around it. Imensa Airfield.
- EXECUTION MATRIX ﬁk
EVENT
N+30 N+35 N+38 N+40 N+43
ELEMENT | 1STPLTARRIVES 2D PLT ARRIVES BATTERY AN/TSQ-73 AN/TSQ-73
AT [TOMAN AT ITOMAN TRAINS ARRIVE ARRIVES OPERATIONAL
INTEL AWACS AWACS AWACS AWACS AWACS
MONITORS AO MONITORS AO AIR PICTURE AIR PICTURE AIR PICTURE
EN ROUTE EN ROUTE DEPLOY TO BATTLE STATIONS | BATTLE STATIONS
BATTERY 1ST PLT COORDINATE SUPPORT PLT
TRAINS LOCATION MOVEMENT OF
AN/TSQ-73 TO
LOCATION
DEPLOY RSOP PTL 800 MILS BATTLE STATIONS | BATTLE STATIONS | BATTLE STATIONS
FIRST DEPLOY PLT LINK WITH AWACS | OPERATE FIRE LINK WITH AN/TSQ-73
PLATOON BECOMES THEN 2D PLT UNIT TO FIRE UNIT
OPERATIONAL
EN ROUTE DEPLOY RSOP PTL 1000 MILS BATTLE STATIONS | BATTLE STATIONS
f&ﬁ%’g‘l’“ OPERATIONAL OPERATE FIRE LINK WITH AN/TSQ-73
UNIT TO FIRE UNIT
EN ROUTE EN ROUTE EN ROUTE DEPLOY TO 1ST LINK WITH AWACS
AN/TSQ-73 PLT LOCATION
1 TEAM DEPLOYS | PTLS 5700 AND PTLS 5700 AND BATTLE STATIONS | BATTLE STATIONS
WITH 1ST PLT 1000 MILS. 1000 MILS. BATTLE
RSOP 2 TEAMS PROVIDE | STATIONS 1ST PLT
MANPADS AD FOR 1ST PLT:
1 TEAM DEPLOYS | PTLS 6400 AND
WITH 2D PLT 1600 MILS. BATTLE
RSOP STATIONS 2D PLT
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HAWK PLAYS

~ Asmentioned earlier, the staff m@?/ begiln plan-
ning, armed with predetermined plays. The play isan
execution guide that helps illustrate the commander’s
concept of the operation and will be executed accord-
ing to the commander’s analysis of the tactical situa-
tion. Plays should si n(yol ify operational concepts that
have beén prepared during earlier training or staff
planni n%_se_sa onsto allow the brigade commander to
express his intent for the coming battle in a single word
or phrase. For example, one play could place the em-
hasis on pure Hawk defense and another direct the
ormation of aHIMAD task force to counter both the
TBM threat and the independent air threat. For con-
tingency operations, plays would ?I_ar] for lodgement
defense or follow-on opérations. It isimportant tore-
member that a“play” isa concept and must be altered
to fit the demands of METT-T.
The following illustrations show several plays for
pure Hawk units. These are just examples. Each unit
may tailor these playsto its own structure and mission.

RED DOG
The corps ADA brigade commander’s intent is to
provide the corps main effort with augmented ADA
support against the threat aircraft in the threat’s main
air avenue of approach. The emphasisisto provide
Hawk support forward and that key is firepower and
mobility (see the Hawk Play “Red Dog" illustration).
The two forward AFPs (10 kilometers from the FLOT)
arein EMCON silent; they are prepared to engage
threat aircraft asfar forward as possible using the ADA
communications network to receive targets and pro-
vide early warning. Target acquisition and tracking is
accomplished using VTG or TAS. The two middle
AFPsarein EMCON active and are conducting the air
battle. The two AFPs in the rear are in EMCON silent
and they are prepared to bound forward with the ma-
neuver forces across the FLOT.

HAWK PLAY “RED DOG”

Legend:

= EMCON Silent g = EMCON Active as Needed
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TRAP

The corBs ADA brigade commander’s intent is to
create an ADA Kkill sack to defeat enemy frontal avi-
ation aircraft. The units would be positioned in adia-
mond shape with the forward and center AFP in
EMCON silent using VTG or TAS. Three other AFPs
arein EMCON active. The diamond would be aligned
aong the primary air avenue of approach to provide
maximum ADA coverage in the sector of operations.
The two EMCON silent AFPs in the rear are prepared
to move to alternate positions after engaging the first
wave of aircraft. See the Hawk Play “Trap™ illustration.
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LINEBACKER _ _

The corps ADA Dbrigade commander’sintent is to
provide maximum ADA coverage to protect division
and crops critical rear area assets. The Hawk battalion
commander will POSHIOH his battalion in an elongated
H to cover both the primary and secondary threat air
avenues of approach. See the Hawk Play “Linebacker”
illustration. The EMCON status of the three forward
AFPsisEMCON silent and th%/ are centered between
the avenues using VTG or TAS for target acquisition.
Thethree rear area AFPs are positioned in atriangle
with one AFP forward and arein EMCON active.

HAWK PLAY “TRAP”

XXX

Legend:

4 = EMCON Silent g = EMCON Active as Needed

XX
20
KM

g

HAWK PLAY “LINEBACKER”

COSCOM

Legend: 8

= EMCON Silent g = EMCON Active as Needed
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SNIPER
~ Thecorps ADA brigade commander’s intent is to
identify and destroy enemy jammers. Tactical surprise
and mobility are the keys to success (see the Hawk Play
“Sniper” illustration). Three AFPs are positioned for-
ward as close as possible to the FLOT in EMCON si-
lent using VTG or TASto identify and engage

janmers. One AFP isin the middie in EMCON silent

to cover the rearward movement of the forward AFPs.

The two rear AFPs will bein EMCON ective. After

the forward AFPs have identified and destroyed the
threat jammers, they will leapfrog backwards under the
coverage of the three rear AFPs.

HIMAD TASK FORCE

The HIMAD task forceisamix of Patriot and
Hawk units (the exact mix being dependent on IPB and
METT-T) under the command and control of a patriot
ICC. Hawk AFPswill normally operate under the ICC
in the same manner as Petriot fire units. The ICC is

capable of controlling Patriot and Hawk fire unitsin a
sg?arate configuration, or of controlling subordinate
battalions (Hawk and or Patriot) aswell asits own sub-
ordinate fire units as shown in the HIMAD Task Force
Configuration illustration.

_ HAWKPLAY “SNIPER”

P
d

g

Legend: A d )+ 4

CRC
A mos
. AT 4
mE NRIWL™1]
AN/TSQ-73  [r~emammuupu RN BN ICC
FDC e BN ICC
PADIL ATDL-1

HAWK AFP "
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The size of the task force is determined by
METT-Tand system capability. There are five general
situations which require consideration for the use of a
HIMAD task force:

. The EAC commander, providing HIMAD
support in an established theater, may use the HIMAD
task force to increase air defense capabilities over the
corpsin response to specific mission requirements or
in response to the threat indicated by the IPB.

. The corps commander desires to extend air
defense artillery coverage over his area of interest and
into the deep battle in support of atactical operation
(deep air mobile assault). The long range of Petriot
coupled with the mobhility of Hawk, under the central
control of the ICC, would provide the corps with effec-
tive air defense.

. Recongtitution of air defense assets after
losses could call for the use of aHIMAD task force.
When reconstituting, the firepower of remaining
Hawk and Patriot fire units may be consolidated under
aPatriot ICC.

. Inacontingency operation, given the threat of
TBMs, the HIMAD task force m%ay represent the best
force package to defeat both the TBM threat and the
air breathing threat. For example, Patriot batteries
would provide protection of the lodgement area pri-
marily against TBMs, while Hawk assault fire platoons
would be used to kill attacking aircraft.

. The allocation of Air Force defensive coun-
terair assets (fighter-interceptors) is reduced, thereby
reducing the fighter engagement zone and expanding
the missile engagement zone.

PATRIOT AND HAWK

Using the capabilities of the Hawk and Petriot sys-
t emsin atask force configuration increases the effec-
tiveness and survivability of both systems. To fully
integrate operations, the Hawk system must be a g;(r)led
with the Patriot PADS equipment during the RSOP.
Exact alignment is vital to Patriot operations. Without
accurate alignment, target resolution will be ineffec-
tive, and accurate airbattle management will be impos-
sible. Hawk units must be tied into the ICC to receive
early warning tracks from the Petriot radars. Because
of differencesin the track processing computers and
dataflow rate, special modems must be used to inte-
grate the systems. Tactical directors and tactical con-
trol officers must train together to minimize the
distraction factor. The system specific languages and
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system capabilities are just divergent enough to cause
confusion duri n? the pressure of battle. _

~ The Phase Il Hawk system makes integration
with the Patriot ICC much easier because the data dis-
plays, mapping, and internal software are modeled af-
ter Patriot’'s. ~ Thefollowing illustration shows a
HIMAD task force defense with Hawk augmenting Pa-
triot coyeraggalg/ providing rear and side coverage for
the Petriot zones. Two AFPs are also providing
early engagement and defense in depth to engage air-
breathing targets and conserve Patriot missiles for
more threatening targets such as TBMs.

To fuIIK implement the concept of the HIMAD
task force, the task force S3 must not only understand
both the Patriot and the Hawk systems, but must also
have a good working knowledge of the software of both
s¥stems_an_d itsimpact on the planning and execution
of the mission. Planners may turn to (5) FM 44-100A
(U? (TBP) and the technical manuals for technical de-
tails and specifics on both systems.

The formation of a HIMAD task force can afford
the commander several advantages. These advantages
will be discussed in the next paragraphs.
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Mix

By combining the two systems under the ICC, the
limitations inherent in each System are to some extent
mitigated. For Hawk, track correlation isimproved, ID
conflicts are able to be guic_klzl resolved, and kill proba-
hility isenhanced. For Patriof, existing sector coverage
isaugmented and dead zones are filled. When Hawk
AFPs are placed forward of Patriot batteries, they may
provide early warning to the task force and may also be
able to drive attacking aircraft up into Patriot fires. In
any case, enemy pilots are forced to fly against two sys-
tems which use two very different methods of acquisi-
tion and guidance and which share a single C2 node.

Economy of Force _

Better use of available missiles is more easily ac-
complished under atask force C2. A coordinated ef-
fort allows for a more judicious use of Patriot missiles
which are more expensive and less plentiful than Hawk
missiles and might better be conserved for usein the
TBM role. The placement of Hawk AFPs to support
the first use of Hawk and training Patriot TDs to favor
the use of Hawk over Patriot is necessary to make the
HIMAD task force function.

Agilit

The HIMAD task fgrpeyprovides.the force com-
mander with ameans of tailoring the air defense orga-
nization to fit the combat situation and the mission.
The task force is amultifaceted organization that can
counter the entire spectrum of potential threats facing
the corps (fixed- and rotary-wing aircraft, TBMs, and
jammers). Use of Hawk with Patriot frees Patriot for
the anti-TBM role and for missions against standoff
jammers. In addition, Patriot can increase Hawk sur-
vivability by providing high-quality early warning via
data link as well as by providing incidental TBM protec-
tion.

Synchronization of Hawk and Patriot

The coordination of effort that the HIMAD task
force alows provides ugg)recedented synchronization,
and therefore, greater effectiveness and lethality on
the battlefield. During the planning for contingent
operations, the task force may also provide planners
with flexible means for prov_|d|nE ground forces with
adequate air defense protection. Limited airlift assets
require that planners put together force packages that
provide a maximum of firepower while costing aslittle
as possible in weight or numbers of aircraft sorties.
Pure Patriot or Hawk configurations may meet the re-
quirements of METT-T in some circumstances, but
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contingency operations need the flexibility that the
ta%k Af\%rTce providesin terms of both the TBM threat
an :

o TRAINING _

‘Training issues for the HIMAD task force include
tactics and communications training. Patriot tactical
directors and assistants must be thoroughly familiar
with the Hawk weapon system. They must understand
how their system software functions with regard to
Hawk (see Z§]S) FM 44-100A (U) [TBP]). On the Hawk
side, tactical officers and radar operators must under-
stand the differences in command, control, and com-
munications under the ICC. In many cases, these are
no more than differences in terminology, but unless
they areidentified and dealt with, they can severely af-
fect the synchronization that is the strength of the HI-
MAD task force. Hawk TCOs a the battery level will
need extensive familiarization with the Petriot system
to fully integrate operations and deconflict engage-
ments at the battery level. During task force opera-
tions, it is particularly important that the operatorsin
both systems fully understand the capabilities and limi-
tations of the other system to synchronize AD opera-
tions.

Training for both Hawk and Patriot communica-
torsiscritical. Compatible communications SOPs
which stress compatible channelization for UHF sys-
temswill go along way toward reducing the amount of
training. They should be familiar with the communica-
tions equipment used by their counterpartsin the Pa-
triot system. Here again, many of the differences
amount to no more than terminol OE}/. Traini nqhtog_eth-
er will reduce these differences. Providing the right
dice of system-spedic support to the HIMAD task
force isadifficult problem. Unit SOPS that address this
subject should be based upon solid evidence gathered
during task force training. Training should be struc-
tured to stress the logistical system. SOPS should ad-
dress how support isto be accomplished, how repair
parts are to be Issued as well as how maintenance per-
sonnel and tools and test equipment are to be alo-
cated. While the emphasis hereis on system support,
variations in conventional and communications equip-
ment between Hawk and Patriot units must be consid-
ered aswell. - o

Patriot software limits the number of fire units
that the ICC may control to no more than 12. Any com-
bination of Patriot and Hawk may be assigned to an
ICC. QnIK 6 Patriot fire units can be assigned. In addi-
tion, in the master ICC configuration, the ICC may
aso control up to 5 subordinate battalions, though a



task force that large would likely be beyond the ability
of most ICC crews to control, regardless of the level of
training.

DEPLOYMENT CONSIDERATIONS

During deployment planning, Patriot should be
considered as the base unit to lay the framework for the
deployment. Then Hawk AFPs should be factored into
the design. Normally, Hawk AFPs should be emplaced
within the Patriot sector 10 to 20 kilometers forward of
Patriot fire unitsin valleys or low areas not covered by
Patriot. Thiswill ensure that the Patriot air picture
provided to Hawk will be of use, and that Hawk can de-
tect low flyers coming up the valleys or dead zones.
Hawk detection will force aircraft up into Patriot cover-

e.
When atask force is organized, it should consist
of no less than three Patriot batteries. Thiswill help
ensure that the task force will retain ECCM capability
through triangulation. Although METT-T will assistin
determining the exact size of the task force, amix of
four Patriot batteries and four Hawk AFPsisagood
baseline. This facilitates excellent air coverage and is
well within the work load capacity of well-trained ICC
operators. It also facilitates assignment of remaining
awk units, eases the system-specific support prob-
lem, and maintains the Hawk battery administrative
and logistic integrity.
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~ Terrain and mission will be major factors in the de-
cision to formatask force or to fight as pure battalions.
If there is no requirement for mutual coverage be-
tween Patriot and Hawk, or if their missions are widely
divergent, then pure operations maybe favored. How-
ever, If there isareguirement to have Hawk operate
in Patriot coverage, than task organization under the
ICC should be favored because it increases battlefield
;\énphronl zation, system responsiveness, and surviv-
ility of the ADA force. _
ven when the terrain does not support thistype
of deployment, Hawk AFPs should still be placed with-
in these limits for two reasons. First, Hawk receives
the benefit of Patriot's TBM protection. Second, Hawk
missiles are more available than Petriot missiles, and
the Patriot missiles must be retained for missions that
Hawk missiles cannot perform. If it becomes clear ei-
ther during planning or after actual deployment that
the Petriot system will be given engagement prefer-
ence, range bias should be used to restore the desired
missile expenditure balance between Hawk and Pa-
triot.

When necessary, Hawk can be deployed on the
flanks and rear of the Patriot defense, preferably within
Patriot coverage, because of the reasons stated above
(see the following illustration). When thisis not possi-
ble, the S3 should ensure that Hawk AFPs do fall with-
in Patriot sectors after reorientation to Peatriot
secondary or tertiary target lines.
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The following illustration is a mission-to-task-
force organization matrix. It is atemplate for planning
purposes and is not intended to be prescriptive in na-
ture. Numbers of fire units are given to make the ma-
trix manageable. It is designed so that 1 is the best

choice and 4 is the least effective option. To understand
the logic behind this matrix, one must understand the
advantages and disadvantages associated with each

type of task organization.

UNIT CONFIGURATION
METT-T HIMAD FORCE ",‘};2{,?,’ ,’,'m PURE PURE
CONFIGURATION TF TF PATRIOT HAWK

DEFENSE 1 3 2 4
OFFENSE 3 1 4 2

MISSION
EXPLOITATION 3 3 4 1
CONTINGENCY 1 3 2 4
INDEPENDENT AIR 1 3 2 4

TBM 2 3 1 N/A

ENEMY FRONTAL FIXED WING 1 2 4 3
ATTACK HEL REGIMENT 3 2 4 1
sSoJ 2 3 1 4
FLAT 1 2 2 2
HILLY 1 2 4 3

TERRAIN/
WEATHER MOUNTAINOUS 1 2 3 4
POOR TRAFFICABILITY 3 2 4 1
POOR ROADS 3 1 4 2
FIREPOWER 1 2 1 3

TROOPS/

EQUIPMENT/
RESOURCES TRANSPORTABILITY 3 2 3 1
SUPPORTABILITY 2 2 1 1
HIGH MOBILITY 3 2 4 1
TIME

RELATIVELY STATIC 1 3 2 4
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Separ ate Battalions
(PureHawk or Patriot)

Separate battalions are pure Hawk or Patriot units
that are organized with only Hawk or Patriot materials
and equipment. These are TOE or MTOE organiza-
tionsthat are stand-alone units.

Advantages. It is much easier to sustain logistically than
aHIMAD task force, since it does not require amix of

stem specific items. C2 is simpler since no interoper-

ility isrequired. Patriot and Hawk are dealing only
with their normal C2 and logistical channels. Early in
the initial deployment, pure units may be the only prac-
tical solution to the deployment requirements.
Disadvantages. There isno mix of weapons systems so
there is no compensation for the inherent system limi-
tations. Hawk has no real anti-TBM capability and a
E?tmt battalion lacks complete self-defense capa-

ility.
Patriot Heavy Task Force
(Threeor MorePatriot and Two Hawk Batteries)

Advantatg%. The attached Hawk platoons provide pro-

tection for the exposed Patriot rear area and flanks.

This alows for the maximum use of Patriot system ca

pabilities to cover the corps area. It enhances Hawk's
ability for track correlation, identification, and kill

probability. Hawk also receivesincidental TBM cover-
age and increased remote air picture.

Disadvantages. The sustainment of asingle Hawk bat-

tery poses problems. Cross-leveling and reconstitu-
tion with the rest of the battalion would be complicated
and slow because they are removed from the normal

communications channels. Due to control problems,

the Hawk system would not be used to its fullest capa

bility. A second disadvantage would be the lack of any
real mission for the Hawk battalion commander and his
staff. They would only have two to four AFPs to

use.
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Hawk Heavy Task Force
(Three Hawk and One Patriot Battery
A Hawk heavy TF is an organization composed of

more Hawk units than Patriot units. This configurat ion
of TF will not be an MTOE or TOE organization but
a combination of the two. _
Advantages. It is more mobile than the other organiza-
tions except for ﬁure Hawk. The Patriot battery can
provide overwatch protection. It is extremely effective
againgt frontal aviation and attack helicopter regi-
ments. Hawk unit survivability of forward placed units
IS greatly increased due to TBM protection received
from the Petriot battery.
Disadvantages. No data can be passed between Hawk
and Patriot unless the ICC goes with the task force.
Sustainment of a single Petriot battery poses the same

roblems that the Hawk battery has with the Patriot

eavy force. The Petriot battery faces decreased sur-
vivability due to the lack of a direct tie-in with the other
Petriot batteries.

RSOP CONSIDERATIONS
Hawk alignment in the pure configuration nor-

mally uses map spotting or resection together with the
M2 aiming circle to orient the AFP. This provides suffi-
cient datafor the correlation needs of the Hawk AN/
TSQ-73. However, when operating with Petriot, these
alignment procedures are not accurate enough to en-
sure track correlation and rapid lock with the Hawk
HPI. Accurate and rapid HPI locks depend on the qual-
ity of the remote three-dimensional air picture bein
Prowded by the Petriot ICC. Consequently, inat
orce, survey (PADS) crews assigned to Patriot must be
sent to subordinate Hawk AFPs as they move about the
battlefield to provide sufficiently accurate location, al-
titude, and alignment data. This may create a managge—
ment problem for the force S3 because of the limited
numbers of survey crews assigned. Unit moves must be
coordinated so that survey crews can be available to
RSOP teams before the the main body closes.

HIMAD TASK FORCE PLAYS

~ HIMAD task force plaKs are set by the unit’smis-
sion rather than location. The task force plays must be
aligned to the Patriot system’s four missions. The mis-
sionsare—

. Pure anti-TBM role.

. Anti-TBM heavy with limited ABT defense.
. ABT heavy with limited anti-TBM role.

. Pure ABT defense.

Asapart of aHIMAD task force, the Hawk unit
should useits playsin con*'unction with the four Patriot
missions. The exact task force configuration and de-
Ployment will depend on the mission of the entire
orce, the US goals and objectives, and the probable
threat capabilities. Each unit will design plays that sup-
port their mission.

The following plays are examples of two proposed
task force missions: mature and contingent theaters.
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In both plays, thereisa TBM aswell asan ABT. Both
plays use the standard task force of four Patriot batter-
les and four Hawk AFPs.

AXE

~ The ADA task force commander’s intent is to

identify and destroy enemy jammers, counter TBMs,
and provide the maneuver force with protection from
fixed- and rotary-wing attacks (see the Task Force Play
“Axe” illustration). Tactical surprise and mobility are

the keys to success. The Hawk AFPs are positioned

forward of the Patriot unitsto cover the deadspace.

Hawk will be in EMCON silent until required to radi-

ateusing TAS or VTG. Patriot will provide an air pic-

ture to Hawk. Patriot will be positioned to the rear of
the corps sector in direct protection of designated as-
sets. Patriot PTLs for the three rear batteries will be
directed towards the TBM threat. The forward battery
will provide acquisition for the SOJ threat and cover
the main ABT approach.

SHIELD
~ The ADA task force commander’sintent isto
identify and destroy TBMs and provide the lodgement

force with protection from fixed- and rotary-wing at-

tacks (see the Task Force Play “Shield” illustration).

Rapid de‘?l oyment and area coverage are the keysto
success. The Hawk AFPs are positioned to the flanks
and rear of the Patriot units to cover the out of sector
area. Hawk will bein EMCON silent using VTG or
TAS until required to radiate. Patriot will provide an air
Bl cture to Hawk. Petriot will be positioned around and

ehind the primary lodgement assets. Petriot PTLS for
the two rear batteries will be directed towards the TBM
threat. The two forward batteries will Prowde protec-
tion against the main ABT avenues of approach.

LANCE
~ The ADA task force commander’sintent is to
identify and destroy enemy jammers and provide the
maneuver force with protection from fixed- and rota-
ry-wing attacks (see Task Force Play “Lance” illustra-
tion). Mutua sullrgﬂort and overlapping fires are the
keysto success. The Hawk AFPs are positioned for-
ward of the Patriot units to counter the helicopter
threat and to the flanks and rear to cover the dead-
space. Hawk will bein EMCON silent until required
to radiate. Patriot will provide an air picture to Hawk.
Patriot will be positioned to the rear of the corps sector
in direct protection of designated assets. Petriot PTLS
will converge for maximum coverage of the defended

drea

 TASKFORCE PLAY “AXE"

FRANKLIN

[Caxe ]

PATRIOT IN A TBM AND ABT
HAWK IN DEADSPACE AND FORWARD

=~

3-24



FM 44-73

SHIELD

PATRIOT IN TBM AND ABT
HAWK FLANKS AND REAR

~ TASKroRGE PLAY LANGE”

PATRIOT IN ABT PURE HAWK IN
FRANKLIN DEADSPACE AND FORWARD
' PASQ... .
HILLS - o7

SAN MADRES
CANYON
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COMMAND, CONTROL, COMMUNICATIONS, AND INTELLIGENCE

This section discusses the command, control, and

communications fundamentals and the structure re-
uired for the Hawk platoon to perform its mission in
the complex, three-dimensional environment of the
AirLand Battlefield. The information is applicable to
any theater of operations. It must be recognized, how-
ever, that AD organization, control structure, policies,
and procedures can vary widely, between and within
theaters. These featureswill depend on the air threat,
size and composition of the AD force, mission of the
supported force, the transition from peace to war, and
the command rel ationships established between US
and allied forces. _

~ Theahility of aHawk platoon to function effec-
tively on the battlefield is based upon C3. Each compo-
nent of combat power is directed and controlled to
maximize its contribution to the overal| effectiveness
of the force.

INTRODUCTION TO COMMAND AND
CONTROL

Command and control are terms used to describe
the exercise of authority and direction by a properly
designated commander Over assigned forces in the ac-
complishment of the mission. It isimportant to note
that defining C2 requires two separate statements.

Command is the authority that a commander exer-
cises over subordinates. Command includes the au-
thority and the responsibility to use available resources
to accomplish assigned missions and tasks as well asto
plan the employment of, organize, direct, coordinate,
and control forces. It also includes responsibility for
the health, welfare, morale, and discipline of assigned
soldiers (JCS Publication 1-02).

Control isthe authority, which maybe less than
full command, exercised by a commander over part of
the activities of subordinate or other organizations
(JCS Publication 1-02). The control process s regula-
fory in nature; its premise is that the activities of units
in battle must be supervised and atered when neces-
say.

COMMAND AND CONTROL FACILITIES
Four standard termsidentify Hawk C2 facilities.
They are defined in the following paragraphs.

Tactical Operations Center
The TOC isa physica grouping of staff elements
concerned with tactical operations, administrative sup-
Fort and logistical support. Battalion and higher eche-
on headquarters includeaTOC.
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Fire Direction Center

The Hawk FDC, at battalion level, isthe facility
from which the commander exercises near real-time
fire direction, fire distribution, and fire control. The
FDC receives target intelligence and fire control or-
ders and trandates them into appropriate fire direc-
tions. Patriot and USAF sensors are sources for the
shared air picture. The TOC and AN/TSQ-73 missile
minder comprise the Hawk battalion FDC. The AN/
TSQ-73 system performs automated fire distribution
functions for the Hawk battalion.

Platoon Command Post
The PCP isthe control element of the AFP for
rea-time fire control. The MANPADS control cell
operatesin the PCP to provide tracks to the MAN-
PADS teams over the FM net. See Appendix A for a
description of the PCP?

Command Post

Each Hawk AFP may maintain a CP. The battery
commander may establish his CP at either platoon CP.
The purpose of the CP is to provide the commander or
platoon |eader a facility from which to plan and direct
operations. The CPwill also be the center for control
of ground defense, MANPADS operations, and infor-
mation concerning procedura control of the air battle.
The physical layout of the CP will depend on the mis-
sion and the actual shelter available (for example:
5-ton expansible van, 2 1/2-ton truck shelter, or trail-
er). The Hawk battery or platoon command post (see
the following illustration) depicts a sample layout for
a battery or platoon CP.

To be effective, information displays must high-
light changes. Several methods to accomplish this in-
clude keeping current situation maps, status boards,
and charts. An outdated situation map can cause con-
fusion and bad decisions.

The preferred map scales for the platoon are: sit-
uation 1:50,000 or 1:100,000 and NBC plottin
1:250,000. In &l cases, plotters should use standar
military map symbols (see FM 101-5-1) to post infor-
mation on the map. _ _

Boards and charts present information such as
dert status, air defense warning or air raid warning,
weapons alert designator or defensive readiness pos-
ture, system status, missile count, and kill count. Only
essential information should be kept. Posting data con-
sumes manpower, and charts consume space.
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COMMAND AND CONTROL INTEGRATION
One of the objectives of the C3 systemisto facili-
tate the flow of information concerning the air battle
among the commanders, staff elements, TDs, and
TCOs. IB;cec?use of the ?jognen mes over\r/]vhfel rr]nl ng BATTALION
amount of information and because so much of thisin- =1 A,
formation is time sensitive, structures and procedures W] BN TOC | eeecsesssesscssse] AN/ISLY
must be fully defined and implemented to ensure ef-
fective flow, processing, and control of information.

_ Communications Flow

~ The information flow between AFPs and the bat-
talion follows two separate channels. Information re-
lating directly to the air battle often requires
immediate transmission. Therefore, it must be passed
directly between the TD in the AN/TSQ-73 and the
TO in the PCP using both voice and digital links. All
information, except that relating to specific engage
mentsin the air battle, will flow between the TOC and
the battery CP and from thereto the other platoon CP.
In some communications configurations, the TOC will

communicate directly with all platoon CPs. In any case, Legend: -
itisvita that a constant exchange of information oc- :..T_: = mg il;llngom .

curs between the CPs and the PCPs. The Tactica verosonee = Wire OF Messenger Link
Information Flow illustration portrays the information
flow between the battalion and AFPs.

3-27



FM 44-73

Near Real-Time Communications _

Electronic means of communications may provide
near real-time communications in conjunction with
the messenger system. For example, time-sensitive in-
formation concerning conduct of the air battle may
pass between the TOC and the AN/TSQ-73 over anin-
tercom system, with messages backed up by hard copy
as soon as possible. The same system will work for mes-
sages passing between the CP'and the PCP?

~Information Processing
Battalion and battery SOPs should dictate the IJgrro-
cedures units will follow to process information. Pro-
cessing involves all the actions necessary to support
decisions with timely available information.

~ Information M ana(};e_ment S

Managing a large amount of information within
the CP isno ssimple matter. For each cell inthe CP, a
single designated individual should manage informa-
tion. Thisindividual must be well trained to extract
relevant information and route it to the proper loca-
tion. One individual may manage information for more
than one cell.

C2 PRINCIPLES _
There are three principles that form the basis for
AD C2 and relate the management of AD systemsto
the conduct of the overall arr battle.

Centralized Control With Decentralized Execution

~ Organizations established for AD operationsare
an integral part of the overal force structure. Central-
ized control must, therefore, be exercised to ensure the
coordination, integration, maximum operational effec-
tiveness, and economy of the entire AD organization.
However, to ensure rapid and flexible response to the
threat, decentralized execution of AD tasks s essen-
tial. Decentralization is accomplishedby delegating au-
thority for mission execution.

_ Coordinated Air Battle Management _

_ Air battle management is the control and coordi-
nation of both tactical air-to-air and ground-based AD
resources. Air battle management includes A2C2 and
AD command and control (A2C2) (see FMs100-103
and 24-1). Close coordination anong the diverse ele-
ments of an integrated air defense system (IAD_S? ISim-
portant because of the short reaction times available to
engage enemy aircraft and because of the need to inte-
grate AD operations with &l other air and ground op-
erations. This coordination becomes especially critical
in the integration of AD operations with offensive air
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operations. Precise centralized coordination is neces-
sary to prevent mutual interference between ADA
weapons and air forces. Two basic methods exist to ex-
ercise air battle management: positive control and pro-
cedura control. _

Positive Control. Positive control relies upon near real-
time sensor data and communications to provide the
information necessary for AD C2 and A2C2 Positive
control facilities are vulnerable to attack sabotage, and
electronic interference. Line-of-sight requirements
and limited communications can also restrict the avail-
ability and usefulness of positive control facilities.
Procedural control. Procedural control refies upon tech-
niques such as segmenting airspace by volume and
time. It also relies on the use of weapons control sta-
tuses to control the air battle. Procedural control is
usually more restrictive than positive control. Howev-
er, procedural techniques are less vulnerable to degra-
dation from electronic or physical attack. They
significantly enhance the continuity of operations un-
der the adverse conditions expected on the battlefield.
When a unit employs positive control in the air battle,
procedural control must be available to provide an im-
mediate backup system should degradation occur. Pro-
cedural control ﬁrovides the only control means for
AD a@/lstems without near real-time data transmission
capabilities.

? In most cases, the use of a combination of positive
and procedural control techniques will facilitate man-
agement of the overall air battle. _ _

The methods used for control of the air battle will
Brobably differ for each of the two sectors of the com-
at area-the rear operations area and the tactical op-
erations area-as shown in the Rear and Tactical
Operations Aress illustration. The distinction be-
tween these areas depends upon the general patterns
of air traffic flow and the types of combat activities
which take place in each. Normally, the boundary be-
tween the tactical operations area and the rear opera-
tions area will be the division rear boundary.

~ Management by Exception
Positive and procedura techniques must be thor-
oughly practiced during peacetime. However, the un-
predictable nature of combat inevitably presents
tactical situations which have not been addressed in
procedural or positive rules and directives. In such in-
stances exceptions will be made on a case-by-case ba-
sisto countermand or modify previous guidance (either
positive or procedural). This case-by-case manage-
ment is called management by exception.
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PRIMARILY PROCEDURAL

]

L PRIMARILY POSITIVE _L
AIR BATTLE MANAGEMENT AIR BATTLE MANAGEMENT

COMMUNICATIONS S

The Hawk communications system provides high-
ly reliable and secure communications. It will provide
the near real-time data needed to fight the air battle.
The system includes communications facilities for con-
trol of the air battle and transmission of an air picture;
command, administrative, and logistical links with
higher and subordinate headquarters; and contact with
supported and displacing units. The elements of the
communications system provide for backup should one
part of the system ail. See Appendix E for information
on the communications equipment.

SYNCHRONIZATION OF C2

The effective use of IPB data, planning, and use
of communications nets for C2 of the Hawk AFP will
create the synergism between the AFP and the IADS.
%nchromzatlon within the platoon is the end product
of effectiveand t|me|)( planning based on sound and
timely decisions. The platoon’s execution of its mission
isthe result of individua and collective training and
performance.

COMMAND AND SUPPORT RELATIONSHIPS
To deal with the separation of C2 functions, ADA
commanders use two separate and mutually exclusive
procedures. These two procedures are command and
support relationships.

Command Relationships _

There are four command relationships which &f -
fect Hawk units. Units may be organic, assigned, at-
tached, or under operationa control. Organic and
assigned will not be discussed here because the tactical
;:omg?nder cannot change these relationships to af-
ect C3.
Attachment Attachment is the temporary placement of
a unit within another organization. The commander of
the organization receiving an attached Hawk element
exercises the same degree of command and control
over the attached unit as he does over units organic to
his command. This includes responsibility for adminis-
trative and logistical support. The receiving command-
er's authority will, of course, be subject to the
limitations imposed by the attachment order and by the
rules and procedures established by the AADC. The
parent Hawk unit must ensure that a fair share of sup-
port accompanies the attached element or that a realis-
tic support plan exists. . _
Operational control. OPCON applies when a Hawk unit
IS provided to another commander to accomplish spe-
cific missions or tasks that usually are limited by func-
tion, time, or location. The commander may deploy the
unit concerned and retain or assign tactical control of
the unit. OPCON does not include administrative and
logistic responsibility, discipline, internal organization,
or unit training.
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~ Support Relationships -
_The assignment of tactical mission responsibilities

defines specitic responsibilities between Hawk units
and the units they support. Commanders who have or-
ganic, assigned, attached, or OPCON ADA units may
assugF support responsibilities to those units.

~The support relationship establishes responsibili-
ties and detines specific relationships between sup-
ported and supporting units. Assignment of a support
relationship does not relieve the Hawk unit of respon-
sibility for its own adminisirative and logistical support.
In some cases, the supported unit may provide certain
logistical support to assist the Hawk unit in performing
its mission and meeting its responsibilities. Such sup-
port depends upon the tactical situation and requires
prearrangement between the staffs involved. The four
tactical support relationships are discussed below.
General support. A Hawk unit in a GS relationship pro-
vides support for the force asawhole. It is not com-
mitted to any specific element of the supported force.

General support reinforcing. A Hawk unitina GSR rela-
tionship provides coverage for the force asawhole and
augments the coverage of another ADA unit. GSR units
aré not committed to any specific element of the force.

Reinforcing A Hawk unit'with an R support relation-

ship augments the coverage of another ADA unit that

is committed to a specific element of the force. Given

this relationship, both the reinforcing Hawk unit and
the reinforced ADA unit are committed to a specific

element of theforce. . _

Direct support. A Hawk unit in DS ?rowdes dedicated AD

for a specific element of the force that does not have as-

signed or attached ADA. The ADA DS unit is com-

mitted to that specific element of the force (see the
AD,;\ Standard Tactical Mission Responsibilities illustra-

tion).

ADA STANDARD TACTICAL MISSION RESPONSIBILITIES

GENERAL SUPPORT
GENERAL SUPPORT REINFORCING REINFORCING DIRECT SUPPORT
ACTION (GS) (GSR) {R) (DS)
Who recommends  Commander assigning Sameas GSandR. NA Ths ADA commander
ADA priorities? the support relationship (The reinforced ADA {approved by the
{approved by the Commanaer assigns supported force
supported force ADA priorities to commander}.
commander). reinforcing ADA
commander.)
Who coordinates Commander assigning SameasGSandR.  The reinforced ADA The ADA commander
for tarrain for ADA  the support relationship commander {approved  (approved Dy ihe
units; fire units? (approved by the by the supported force  supported force
supported force commander). commander}.
commander).
Who establishes Commander assigning Sameas GSandR.  The reinforcing ADA The ADA commander.
liaison? the support relationship. commander.
With whom to As required by Same as GSandR.  The reinforced ADA Supported unit.
establish liaison?  commander assigning commander.
support relationship.
Who establishes The ADA commander. Sameas GSandR.  The reinforcing ADA The ADA commander.
communications? commander.
With whom to As required by Same as GSand R The reinforced ADA Supported unit.
establish commander assigning unit.
communications?  support relationship.
Notes:

1. ADA leader atfire unit level positions fire unit on specific terrain. This leader for FAAD weapons is the squad leader or crew

mbnind Lmw Limcad, io
g1, 10 MaWwK iS

tlhm Mlalvun igauot, al

o~ el mbamen lammdar neard fne Datvind in

d for Patriot is the battery commander.

(& ]
2. This positoning is accomplished within the assigned area of operations as assigned by the next higher leader in the chain
command. This next higher leader is also responsible for coordinating for terrrain with the suppoﬂedrfqroe commander.
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CHAPTER 4
Contingency Operations

This chapter discusses the role of the Hawk platoon as part of the
ADA family of weapon systems during contingency operations. It cov-
ers the techniques and special planning considerations to conduct an
“expanding torrent” in a nonmature theater of operations. The term
“expanding torrent” is given to the expanding AD coverage protecting
a lodgement area. Arriving AD units become operationa upon reach-
ing the lodgement and integrate their fires for lodgement coverage. The
protected airspace increases as AD systems with longer range capabili-
tiesarrive.

The focus of this chapter is how to kill enemy aircraft while support-
ing maneuver forces during lodgement oper ations. It includes echelons
above platoon level so leaders can understand their role in lodgement
operations.

CONTINGENCY OPERATIONSPHASES

Contingency %perat_i ons involve the deployment
of USforces at the direction of the Nationa Command
Authority in support of national policy. Thesizeand
mission of the force involved in any operation may vary
widely depending on the situation.

Inall likelihood, the USAF and or USN weapon
systems will arrive on the scene before US Army ADA
assets. In past situations, the US government has or-
dered USN and USAF systemsinto the region just in
case the situation escalates. Once the US Army is di-
rected to participate in a contingent mission, certain
actions are taken to support the operation. ADA units
supporti TD(]JJ the operation require forethought and
planning. Planning is critical during contingency opera-
tions and must include the following:

» Detailed coordination for recall.

 Upload.

» Transportation of equipment and personnel.

« Initia and expansion of lodgement actions.

* Logistical supply procedures for equipment
and personnel

. Reinforcements and reconstitution actions.

Contingent operations include the deployment
of forces to anonmature theater or area. Thisaream
be under friendly, neutral, or hostile control. The ob-
jective of enemy forcesis to prevent the establishment
of aUS lodgement area. Consequently, they will use

al the weapons available to counter US forces. The air
threat may consist of TBMs, or fixed- and rotary-wing
arcraft obtained from a wide variety of sources. Enemy
TBMs will target the lodgement area, strategic assets,
|gﬁ)/(/ts,_sustaj nment facilities, ADA sites, and airfields.
arcraft will support enemy ground forces in their
assaults on the lodgement areas and attack targets of
ogportumty. RW aircraft will provide close air support
(CAS) or battlefield air interdiction (BAI), troop trans-
port, air assault, and containment of friendly force ex-
pansion and counterattack, _
~ Hawk units participating in contingency opera-
tions will defend the prioritized assets of the contin-
gency force commander. In general, contingency
operations consist of five phases.

- PHASE |—PREDEPLOYMENT _
This phase consists of the planning and coordina
tion for mission accomplishment. These actions are
taken before a unit can deploy. They can involve any-
thing from an emergency deployment readiness exer-
cise (EDRE) to an actual contingent deployment.

CONTENTS
Page
Contingency Operations Phases. . ... ... 4-1
Air Defense of the Lodgement . ......... 4-4
Stinger Operations. .. ............... 4-7
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- PHASE ||—DEPLOYMENT
Theinstallation EDRE SOP is used to support

ADA forces during contingent operations. Despite
this support, platoon planners must assess the threat,
force protection reql_w rements, and phased deploy-
ment of AFP assets. To do this, the battery commander
and platoon leaders use reverse planning. Theinitial
force package is designed to support the “ expanding
torrent” concept. The mission requirements of the op-
eration dictate the sequence, arrival time, and disposi-
tion of forces at the lodgement. If forced ent_rY IS
required into the area of operation, the division will or

anize two echelons—an assault force and a follow-on

orce. ADA planning must support both forces.

Theinitial assault force movesinto the area and

secures an airfield or beachhead. Operationsin a non-
mature theater will normally begin with insertion of
light or special divisional forces supported by other
joint forces. These forces deploy with their organic
ADA assets (MANPADS). _

~ Sequential deployment mandates a high level of
discipline at the platoon level to ensure successful AD
coverage with limited guidance. Deployment of heavy
divisionsis not asrapid as assault force deployment.
The heavy division role during deployment isthat of a
follow-on force. During sealift deployment, equi P
ment dispersion on board ships must be considered to
prevent an entire unit being lost or delayed if ashipis
damaged, sunk, or breaks down.

PHASE I11-LODGEMENT _
Lodgement operations is the third of the five

hases of contingency operations. It is separated into

our major stages. The general lodgement operations
concept will apply to any theater in which a US force
must be inserted and operate without mature US base
support. The lodgement of forces typically occurs at an
airfield or seaport and the force may be vulnerable
from attack in any direction. Hawk AFPs must orient
their priorities toward ensuring the survivability of the
lodgement force and fecilities.
~ Follow-on combat forces move into the areato re-
inforce the assault force and establish the lodgement
area. Normally this area will contain the facilities
needed for continued expansion of the operation. It is
essential that secure embarkation perform an IPB and
METT-T andysis and defend the most vital assets
within the lodgement _algal nst enemy air attack. De-
pending upon METT-T Hawk AFPs could be
deployedina ﬁure Hawk configuration or asa HIMAD
task force with Patriot providing TBM protection and
Hawk providing ABT protection.

4-2

~ ADA protection for lodgement operations re-
Ic__1’U|resafL_1II mix of weapons systems. Normally, MAN-
ADS will deploy with the initial assault force to
protect the ground and air forces until the entry Site is
secured. Patriot will be one of thefirst HIMAD sys-
tems to be deployed to counteract the TBM threat.
Hawk assets will ex(s)and the ABT protection over the
heavy divisions and lodgement facilities. The corps
Hawk battalion or task force must be prepared to move
out from the lodgement area to cover the maneuver
forces as the “expanding torrent” operation continues.
Patriot will concentrate on en%]a%ng the TBMs, allow-
ing Hawk to engage the ABT. A HIMAD task force
would maximize the HIMAD capabilities and lower the
chanceof s multaneous_enga?ement_s by use of positive
fire control. The selection of priority assetswill nor-
mally include the following:

. Airports of debarkation (APOD) and seaports
of debarkation (SPOD) receiving the deploying force.
. Forward bases for maneuver forces.

» C3facilities.

* Logistical support areas and trains.

» Mgjor communications and supply routes.
» Maneuver forces.

* Other critical assets.

Intheinitial stages of aconflict, the joint task
force commander (JTF) will direct the #0| ntforceair
component commander (JFACC) to perform counter-
ar operations. The JFACC directs the tactical air con-
trol center (TACC) and the control reporting center
(CRC) and integrates with deploying ADA units for op-
erational control of ADA fire distribution centers
(FDCs) (seethe Levels of Control illustration).

LEVELS OF CONTROL

TACC

CRC/CRP

E

ADA BDE
FOC

;

HAWK BN
FDC

FIRE UNIT
(AFP)




The JTF commander’s priorities may change as
the operation continues and the vulnerahility of critical
assets changes. Airspace management is dictated by
the Army air defense commander. Positive airspace
management is preferable but may not always be possi-
ble. ADA units need to anti chate_po_ss ble airspace
management problems that will exist in alodgement
operation and train rigoroudly to eliminate as many as
possible prior to deployment (see Air Defense C2 Net-
work illustration). Detailed information is located in
FM 100-103. _

In joint contingency operations, Hawk AFPs have
the ability to link directly to AWACS through JTADS.
JAT IéAPI;)S can be located at brigade, battalion, or with the

Typically AWACS information is downlinked to
the Hawk battalion FDC via the adaptable surface in-
terface terminal (ASIT) system. The FDC will then
downlink data to the deployed AFPs. The operational
control will change according to the control levels pres-
ent during the contingency operation. Asthe theater
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matures, the standard |evels of control will be em-
placed as required. The establishment of command
and control proceduresisvita inajoint air defense op-
eration and must be synchronized with the Air Force,
Navy, and Marine operations of US and host forces.
Coordination must be made with civilian aircraft con-
trol facilities as well as CAS and BAI sortie controls.

During the expansion of the lodgement area,
METT-T continues to drive the tailoring and task or-
ganization of the force. AD missions and priorities will
change during this period. Hawk will protect theater
EAC or corps assets either in the [odgement area or in
the expansion area.

PHASE IV-EXPANSION AND BUILDUP
‘Once the lodgement area has been secured and
stabilized, the buildup of tactical forces and the expan-
sion of the logistical base occurs. The contingency

force ma/ initiate offensive operations or may remain
on the defensive according to the purpose of the opera-
tion.

~ AIR DEFENSE C2 NETWORK

\“' rd
CONVERTS
mlA TADIL-8 ADA A 1Y | < TADIL-ATO
USAF s e o T TADIL-B AND
crRc [P BRIGADE A ATDL-1
cl! AN/TSQ-73 1', 5 -
T
s
TAI_J!L—B\ A 4 \1@
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PHASE V—TRANSITION OR TERMINATION

The nonmature or contingency theater may often
consist of short duration combat operations (for exam-
ple, Operation Just Cause). The nonmature theater
may transition into a mature theater if the national ob-
jectives are not accomplished. The lodgement will con-
sequently transition to support sustainment, mature
theater tactical operations. ADA forces must be pre-

pared to protect the expanding lodgement during the

transition phase. As the mature theater develops, de-
ploying forces and C3 elements will need ADA protec-
tion.

Termination of the lodgement requires a phased
withdrawal of AD assets. Phasing the withdrawal en-
sures that adequate protection is provided for all ele-
ments of the JTF. ADA units may be among the last
to withdraw based on METT-T.

AIR DEFENSE OF THE LODGEMENT

A lodgement is established by introducing combat
forces into the area of operations. Four distinct stages
are discussed in the following paragraphs.

LODGEMENT STAGES _
The stages of |odgement operations are outlined
asthey typicaly take place.

Stage One—Establishment of the Lodgement by an
Airborneor Ready Brigade _

Stage one consists of light or special operations
forceswhich will enter the theater with their organic
ADA unit. Organic MANPADS will be tasked with ear-
ly deployment to supplement USAF and USN AD. Ini-
tlal assault objectives obtained by friendly forces at
SPOD or APOD help the_Iandln% of follow-on forces
during lodgement operations. Theseinitial objective

areas may be consolidated to form alodgement area,
or dispersed to immediately commence combat opera-
tions (see the Stage One illustration). These ght
FAAD forces will perform an IPB and METT-T analy-
sisand defend the most vital assets within the lodge-
ment against enemy air attack.

Stage Two-Airborne or Ready Division With
Battalion and EAC HIMAD

If the enemy possesses a TBM capaility to attack
the |odgement, the force commander should tailor an
EAC Petriot package and introduce it into the [odge-
ment at the earliest possible opportunity. A Hawk
package may also be considered if METT-T and |PB
Indicate an ABT. HIMAD assets are deplecged withthe
minimum engagement capability needed to counter
the threat (see the Stage Two illustration on page 4-5).

STAGE ONE

/N
( \
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|
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/~ STINGER \\

LODGEMENT
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Stage Three—Heavy Forces Arrive With Corps and
EAC ADA Assts

In this stage of operation, it isimperative that a
JTF areaair defense commander be appointed to coor-
dinate all theater AD assets. He must coordinate with
the host nation, USN, USAF, and C2 facilitiesin the
theater. If a Hawk package has not been deployed, its
introduction is given serious consideration to defeat
the ABT to the expanding lodgement. As heavy forces
arrive at the lodgement, they deploy with their organic
battalions and corps ADA brigade elements (see the
Stage Threeillustration on page 4-6).

Hawk units play acrucial role inlodgement pro-

tection. They will replace the light and special AD
forces protecting the lodgement or will move immedi-
tely with their supported force to begin AD opera-
tions. In either case, ADA units must coordinate their
coverage with the other AD forces to ensure that no
gaps occur in the defense.

The corps ADA brigade commander must plan for
the defense of the heavy forces with HIMAD assets
and FAAD protection for corps facilities as the lodge-
ment grows. Corps FAAD forcesrelieve divisiona

ADA at critical points within the lodgement. Divisional
FAAD units have the responsibility for providing a bal-

anced, mutually supported defense of divisional assem-

bly areas and are overwatched by the corps ADA
brigade HIMAD forces.

Stage Four—Expanding Torrent of ADA

‘The corps continues expanding the lodgement and
begins combat operations against the enemy. The
corps ADA brigade must continue the aircraft and
TBM defense of the |odgement while pushing HIMAD
units forward to overwatch maneuver forcesin the
combat zone. This may reguire the deployment of ad-
ditional HIMAD forcesinto the theater to meet all
AD requirements (see the Stage Four illustration on
page 4-6). | |

The AD of alodgement is an “expanding torrent”
of ADA coverage employing al the members of the
ADA family of weapons. The ADA planner must be
sensitive to airlift restrictions, CSS imperatives, and
host nation support and agreements (forklifts, ware-
houses, contracting, etcetera). The four stages just de-
scribed will provide the a?mty necessary to meet dl
potential enemy courses of action.
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LOW- AND MID-INTENSITY CONFLICT
_ OPERATIONS _ .

During LIC and MIC oPer_atJQns, the primary air
threat is to the lodgement facilities. The threat in-
cludes terrorist and political objectives, maneuver
forces, logistical and reinforcement bases, and C2 faci-
lities. It isimperative that the lodgement area airspace
be controlled by friendly forces. This can be accom-
plished through strict C2 of the air defense assets by
the contingency theater commander. The primary mis-
sion for Hawk isto kill enemy aircraft.

ARMY AIRSPACE COMMAND AND CONTROL
. ~ OPERATIONS _

'A2C2is the linchpin of a successful air defense op-
eration. This linchpin couples two key elements by the
system; the Air Force TACC and the ground compo-
nent’s (Army and or Marine Corps) air defense fire di-
rection center (FDC) for Patriot and or Hawk.
Integrated counterair oBeranons require the exchange
of tactical information between sensors, C2 elements,
and weapon systems.

~The Hawk platoon leader must understand the
g(pmal C2 elementsin his chain of command and coor-

ination responsibilities. The following Command and
Control Structureillustration provides the Hawk pla-
toon |eader agwck look at atypical C2 linkage.

Command and control is extremely critical in the

early stages of lodgement operations. The Hawk bat-
talion advance party should establish liaison with the
Patriot unit and any joint AD C2 operations. The
Hawk commander may need to use some imaginative
planning and execution to integrateinto AD C2. It is
Important that the Hawk units tie into the AF CRC or
USMC TAOC either through the EAC ADA facilities
or directly. Therules of en% ement (ROE) and air-
space control procedures (ACP) need to be established
and disseminated quickly.
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~ COMMAND AND CONTROL
~ STRUCTURE

JOINT TASK FORCE COMMANDER
(JTF)

JOINT TASK FORCE AIR COMPONENT COMMANDER
(JFACC)

CONTROL REPORTING CENTER (CRC) WITH
MESSAGE PROCESSING CENTER (MPC)

AlR DEFENSE BRIGADE COMMAND
(ADA BDE)

1

HAWK BATTALION COMMANDER/FIRE
DISTRIBUTION CENTER (FDC)

|

HAWK BATTERY COMMANDER

I

- |

HAWK PLATOON LEADER

STINGER OPERATIONS

The Hawk AFP hasintegral Stinger teams for self-
protection. These teams should be deployed in abal-
anced configuration two kilometers outside the Hawk
site to provide dead zone AD protection. The.Stm%er
control cell at each Site is responsible for ensuring the

accurate use of the teams. The control cell must have
constant communications to the tactical control offi-
cers who are manning the Hawk system to receive
timely and usable earlkl warning data. This must be re-
hearsed continuously to work effectively.
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CHAPTER 5
Combat Operations
Effective employment of Hawk in AirLand Operations requires

sound, detailed planning, and timely execution.

Hawk commanders

must possess a thorough understanding of their mission, the supported
commander’ s intent, the system, and the tactics, techniques, and proce-
dures for its employment. Using the factors of METT-T, commanders
must be able to quickly and competently interpret the aerial and ground
IPB, and accurately evaluate system capabilities. Detailed CSS plan-
ning is imperative because of the technical nature of the Hawk system.
Hawk’ s contribution to the AirLand Battle allows the force commander
greater mobility and freedom of action.

OFFENSIVE OPERATIONS

_Inany offensive operation, the Hawk battalion
will deploy against a variety of enemy air operations to
protect the corps maneuver forces and other critical as-
sets. The Hawk battalion can be deployed as a pure
battalion or as a HIMAD task force as described in
Chapter 3. The EAC Hawk battalion will defend
against independent air operations in the theater area,
or when necessary, augment corps Hawk battalions.
Thiswill enable corps Hawk assets to move forward to
provide AD protection of maneuver divisions or
againgt enemy jammers. The corps Hawk battalion will
be deployed against frontal aviation unitsin the corps
rear area. Corps Hawk assets will augment divisional
ADA battalions against an AH regiment mass offense
or any other attack as directed. _ ,

he corps division conducting the main offensive

should be provided AD protection by a Hawk battalion.

Offensive operations are extremely fluid and charac-
terized by rapid movement. Therefore, extensive con-
ti ngencX IE)Iannm (see Chapter 3) will be required by
Hawk AFPsto determine primary and alternate loca-
tions, convoy routes, and coverage areas to maintain
two-thirds coverage over fast-moving maneuver
forces. Hawk commanders supporting offensive opera-
tions should be prepared to Ieapfr_o? one or two AFPs
at any time. The Hawk Offense illustration on page
5-2 depicts a diagram of offensive operations. To pro-
vide continuous HIMAD protection In the offense, the
Hawk commander will push one or two AFPs as far for-
ward as possible (10 kilometers from the FLOT). The
purpose of positioning the AFPs forward is to kill en-
emy aircraft aong the most likely air avenue of ap-
proach. The AD mission should be to protect the main

offensive effort and primary assets and to move with
the maneuver forces. o _

All AFPs should generally remain in EMCON si-
lent, relying on the down-tell of track data from alter-
nate sensors for VTG and or TAS acquisition and
engagement. ADA assets can best support the ground
commander’s scheme of maneuver by killing enemy
arcraft that would defeat his main attack. To ensure
they understand and best support the ground com-
mander’s scheme of maneuver, Hawk commanders at
al levels must attend divisional briefs and rehearsals.
Close coordination is required to provide maximum
AD for the division while maintaining Hawk's surviv-
ability. Speed and clarity are essential if Hawk isto
keep one step ahead of maneuver forces. Liaison teams
must be established with the divisional ADA battalion
to provide early warning and receive information on
the divisiondl tactical situation. Early warning isakey
mission for Hawk. Hawk has the capability to provide
early warning in the silent mode (VTG or TAS). Early
warning from Hawk allows the divisional ADA the op-
portunity to maximize the killing power of their shorter
range systems and kill the enemy at the maximum
range.
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Mobility and deception are key elements for suc-
cess. Night operations are normal and units move un-
der the cover of darkness whenever possible. EMCON
IS extremely important to deception. With proper de-
ception, continuous active surveillance of the opera-
tions area may not be necessary. Enemy pilots can be
caught unaware of Hawk units and engaged, forci ng
threat air to to flyrd_efensvely or attempt to go aroun
Hawk coverage. This may aso force enemy aircraft to
fly higher and into Patriot fires or perhaps lower into
FAAD fires. Hawk AFPs should remain in EMCON
silent as long as Possible with the forward AFPs being
used in a silent mode to provide forward coverage.

The key to offensive operationsis depth, asare-
sult of synchronization and agility. Synchronization for
Hawk isthe ahility to provide AD protection for the
maneuver units at the critical time and place on the
battlefield against frontal aviation, independent air op-
erations, rotary-wing aircraft, and jammers. The mo-
bility of the Hawk AFP, its ahility to see deep into the
enemy area of operations, the use of a remote air pic-
ture and EMCON procedures, and the ability to react
quickly to continually changing situations on the fluid
battlefield provide the necessary agility.

DEFENSIVE OPERATIONS

The immediate goal of defensive operations is to
cause the failure of an enemy air attack by killing air-
craft and protecting critical assets and maneuver
forces. The ultimate god isto create the opportunity
to resume the offense. Balance and mutual support are
key to the defense. EAC and corps Hawk unitsin the
defense will provide AD protection for vital assets such
as maneuver and reserve forces, C3| facilities support
areas, and rear area operations bases from the inde-
pendent air operations and frontal aviation. In the
defense, Hawk units could be tasked with a variety of
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missions: deep defense, security, and flank or critical
asset defense.

The commander may require an ADA deep opera
tion AFPs would be positioned close to the FLOT to
defeat enemy jammers. Forward “ Sniper” AFPs will be
extremely light, carrying only minimum engagement
equipment. They would remain silent. Once the unit
has fired on atar?et, the AFP will move immediately.
Thismission will require detailed planning and close
coordination with forward maneuver and other ADA
forces to augment unit survivability.



~ Inthe security force area, the Hawk unitswill pro-
vide early warning to other ADA units and the maneu-
ver forces. Hawk AFPs in the silent mode would be
positioned as far forward as possible to provide early
engagement and early warning to the sister and adja-
cent Hawk units. _

In the main battle area, Hawk will counter the

frontal aviation assets and the AH regiments. The key
here is balance and mutual support.
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To achieve surgrise, the Hawk unit in the defense
must use strict EMCON procedures. Whenever possi-
ble, no radars will radiate. Instead, the early warning
and air picture should come through the data link from
Patriot, AWACS, or other remote sources. If local ac-
quisition data is required, only the minimum radars
needed for acquisition should radiate; all others should
bein EMCON silent. The following illustration is one
example of a Hawk defensive operation emplacement.

BATTALION OPERATIONS

A corps Hawk battalion consists of six AFPs, afire
direction center, and a support company. The Hawk
system is mogt effectively used as a pure battalion or as
part of atask force. The Hawk battery organization is
the same for corps and theater assets. The Hawk %S‘
ternis provided rea-time air battle data through the
use of internal radars and data links with other acquisi-
tion sources such as CRCs and AWACS. Using there-
mote data from other units, the AFP is able to fight
from asilent mode (not radiating from their location
until just prior g%g(?agement)._ his ability givesthe
Hawk unit incr survivability. The silent datais
then passed to FM units for early warning over
radios without Hawk ever revealing its position. The

radiation of the AFP' sradarsis controlled at the battal-
ion level through EMCON procedures (see SOE in
Appendix J). The battalion determines which unit will

radiate, what emitter, and for what length of time
based on METT-T. For survival, Hawk units must
minimize all emissions from their Sites because the sig-
nature source is easily located. .

The Hawk battalion commander and S3 will plan
the deployment and EMCON status of the AFPs. The
operations and intelli 3ence section is also responsible
for providing an air defense fire coordination officer
%A FCO) to establish liaison at the headquarters of
the supported unit, at the unit responsible for the area
of operations the Hawk unit is located, or at the ADA

HAWK DEFENSE

TAC
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bri gade. The following illustration shows the duties
and liaison locations for the ADFCO. The air battle
is commanded from within the TOC and is controlled

from the AN/SQ-73 missile minder system. These
elements are aimost always collocated due to the inten-
sity of the air battle and the necessity for instantaneous
message passing. Administration, personnel, intelli-

%mce, operations, NBC, and logistics are controlled a

the battalion level by the staff” A continuous flow of
information both to higher and lower unitsis main-

tained through several communications systems, the
most important being the UHF (ultrahigh frequency)
Secure system.

The missile resupply section operates under the
supervision and control of the battalion $4. They have
both the personnel and equipment necessary to receive
and assemble missiles and to transport them to a distri-
bution point for the fireunits. _

The maintenance company, intermediate support
(DSU) from the corps or theater support command,
Prow des direct support maintenance and parts supply

o the Hawk battalion for Hawk and conventional
equipment.

HAWK CREW DRILLS

Hawk crew drills have been standardized for use
by US Hawk units worlawide. Crew drills for Phase |1
are provided in AKTEP 44-497-10-Drill and for Phase
[l in ARTEP 44-497-13-Drill. _

_The procedures can be performed in any order to
facilitate operational requirementsif—

* No required checks are invalidated.

* No safety features are violated.

* No sequence of related or dependent opera-
tions or checks are violated or changed.

* No equipment is subjected to adverse condi-

tions.
Operators and technicians can assist each other

when performing their assigned tasks. However, this

does not reduce personnel requirements in terms of

number or proficient. All personnel must be made
aware of their responsibility to command, “Stop fire,”

when an unsafe condition is observed, and of the ac-
tions to take upon receipt thereof.

- DUTIES AND LOCATIONS OF ADFCO

LIAISON IS ESTABLISHED WITH--

A2C2 — CORPS AREA
FAAD TOC — DIVISIONAL AREA
WOC — AIR BASE DEFENSE

C2 — ADJACENT AD OR OTHER MAJOR FORCES, ADJACENT CORPS, ARMIES, USAF, USMC, USN,

AMN LINACT MATINM EI EMCMTC
A IV T WA IVIV ELEWMLCIVIO

INFORMATION EXCHANGED OR COORDINATED:

ENEMY AIR ACTIVITY AND THREAT DATA
PLANS, ACTIVITIES, AND STATUS OF HAWK
AD ROE AND PROCEDURES USED BY HAWK
EARLY WARNING

ROUTE CLEARANCES AND POSITIONS
STATUS OF MANUEVER FORCES

LOCATION OF FEBA, FLOT, AND FSCL
OPORDS, PLANS, AND ANNEXES

PLANS AND ACTIVITIES OF OTHER UNIT
AIRSPACE ACTIVITY AND USAGE
COMMANDER'S PRIORITIES

LOGISTICS SUPPORT

FIRE SUPPORT

ENGINEER SUPPORT

NBC WARNING AND AREAS
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SURVIVABILITY

To survive on the battlefield, Hawk units must
have a thorough ground defense plan. To defend the
large Hawk perimeters, all available means of defense
must be used. Thisincludes mines, wire barriers, ob-
stacles, small arms, and crew-sewed weapons. Com-
munications from the command post to the soldiers on
the ground must be efficient and fast. NBC and enemy
intefligence information must be passed down to the
lowest level to allow each unit to protect itself. Stinger
teams must be deployed along low visibility or masked
air avenues of approach to protect from overflights.
The system must be camouflaged and revetted to hide

the distinctive Hawk signature. Light discipline is ex-

tremely important due to the prevalence of night oper-

ations. Emissions disciplineis vital due to the accuracy
of enemy direction finding equipment, particularly
when Hawk iswithin 10 kifometers of the FLOT De-
tection at this range can result in enemy artillery attack

within two minutes. Movements should be after dark
to hide the new location. Equipment should be |ocated

inatreeline or some other disguising terrain feature
and not out on the top of a bare hilltop. Nonessential
equipment and personnel should be dispersed.
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CHAPTER 6
Combat Service Support

Combat service support (CSS) deals with the services and supplies
necessary to maintain and sustain operating weapon systems on the
battlefield. Note that CSSis not only concerned with operational weap-
on systems; it is also concerned with the soldiers who operate those

weapon systems.

Each commander is responsible for CSS of his organic and at-
tached units. CSS is directed toward the fighting unit--that is, as close
to the fighting unit as the tactical situation permits. The CSS system is
designed so that supplies are delivered and services are performed as
close as possible to the actual fighting unit. This reduces the support
burden of the tactical commander and frees him to conduct tactical op-

erations.

ORGANIZATION

Generdly, CSS requirements for Hawk batteries
are met by either the parent Hawk battalion or corps
support command (COSCOM) units. In amulticorps
theater, rear area theater army support command units
may provide support for Hawk units delpl oyed outside
the corps area of operations. Additionally, in those sit-
uations where the Hawk unit is operating within a divi-
sion area of operations, support maybe Blrowded from
the division support command (DISCOM).

_ CoscoM |

COSCOM units provide corpswide supply, main-
tenance, and field services on an area basis to units lo-
cated in the corps rear area. Thisincludes support in
the areas of health services, personnel and administra-
tion, transportation, ammunition, and civil affairs.
Support groups located in forward portions of the corps
rear area also provide general support and back up di-
rect supgort to divisional units.

A COSCOM materiel management center
ng MC) is designed to be used in support of each corps.

he missile division of the MMC manages system-pe-
culiar maintenance and supply for Hawk baitalions.

A COSCOM general suEport ADA facility isalso
located in each corps area. This facility provides gener-
d _suptport GS) maintenance and supply to all ADA
units for ADA 'system-peculiar equipment. The COS-
COM GS ADA unitishi hlg responsive to the Hawk
battalion direct support ?D ) battery. It stocks are-
serve of high demand and critical mission-essential
items to provide support during interruptions in other

ery systems. This support is coordinated by the
battalion $4 and is provided to the batteryand plaioons
in the form of a CSS overlay to the OPORD. The pla-

toon may be directed to make contact with one of these
locations to use their support.

HAWK BATTALION
~ The parent Hawk battalion provides overall ad-
ministretive, financial, legal, chaplain, and health ser-
vice support for its batteries and AFPs. Additionally,
the Hawk battalion support battery provides--

» Direct support maintenance (less automotive)
for items peculiar to the Hawk missile system. In-
cluded are power generation and air conditioning
equipment.

* Direct and genera support maintenance for
the battalion fire distribution system.

* Receipt, storage, and issue of repair parts pe-
culiar to the Hawk system, fire distribution system, and
selected engineer and signal items.

delivery
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RESPONSIBILITIES o
The following paragraph describes responsibilities
necessary to support the AFP. The responsibilities may
vary based on task organization.

Executive Officer and First Sergeant

The Hawk battery executive officer (XO) super-
vises CSS operations with supply and maintenance sup-
port normally coordinated by the first sergeant. CSS
for assault fire platoons consists mainly of mainte-
nance, supply, personnel, and medical servicesre-
quired to sustain their fighting capability. Most of this
support comes from the battery and battalion.

Hawk Platoon L eader .

The platoon leader is responsible for all actions of
thg)l atoon and the personnel assigned. In the area of
CSS, heisresponsible for—

» Supervising the platoon’s CSS effort.

* Ensuring the platoon sergeant and the XO
and or first sergeant coordinate the CSS effort.

» Ensuring the AFP warrant officer coordinates
al maintenance sugf)ort with or through the battery
warrant officer and XO.

» Keeping informed on AFP's CSS posture by
the warrant officer. Since the platoon leader’s primar
function isto conduct the air battle, he manages C
by exception. The platoon sergeants and warrant offi-
cers keep the platoon |eader informed on the CSS sta-
tus.

Warrant Officer

The warrant officer is an extremely important
member of the Hawk platoon. He is the Hawk system
resident eﬁoe_rt on equipment, system operations, and
logistics. He is responsible for the following:

» Maintaining al equipment assigned to the
AFP per the maintenance SOP.

» Controlling the prescribed load list (PLL)
stockage and usage of Hawk peculiar and conventional
repair parts.

« Advising the platoon leader on system capabil-
ities, limitations, and equipment status.

» Coordinating between battery warrant offi-
cers to ensure Hawk peculiar parts and supplies are
available for maintaining a mission-capable posture.

» Directing the actions of Hawk system mainte-
nance personnel.
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* Ensuring equipment outages, work orders,
and requisitions for repair are initiated and recorded.

» Ensuring equipment status is forwarded to the
battery per SOP.

Platoon Sergeant

The platoon ser ag(eant supervises the performance
of most of the CSS tasks in the platoon. At platoon lev-
el, heisresponsible for the following—

* Ensuring that all equipment is assigned ac-
cording to the modified table of organization and
gwpment (MTOE), is on hand, accounted for, and

eguarded.

 Maintaining prescribed levels of ammunition,
POL and rations.

* Requesting resupply of spent, lost, damaged,
or destroyed conventiona items.

» Maintaining all conventional equipment,
weapons, and vehicles, and evacuating items needing
repalr.

» Taking care of the persona needs of soldiers
in the platoon.

» Coordinating platoon requirements with the
batte’Q/ CSS personnel through the ISG.

~ Normally, procedures for CSS are specified b
unit SOP. The SOP should spell out the agency that the
platoon personnel contact to get a service, an item, or
technical help. In the battery, thiswill usually bethe
battery executive officer, first serg?eant, supply ser-
geant, motor sergeant, or warrant officer. If these per-
sonnel cannot handle the request, they normally
coordinate with the battalion $4 for the support.

TRAINS

~ Battery trains is a grouping of personnel, ve-
hicles, an ec&pment to provide logistic support to
the Hawk AFPs. Trains at battery level consist of the
Hawk and conventional maintenance sections with
mechanics, PLL and equipment; the supply section
with sglpply sergeant, supply clerk, and armorer the
medical aid attachment of two medics and an ambu-
|ance from the battalion medical section; a mess sec-
tion with cooks and a mobile field kitchen; and
posdlibly a small stock of supplies (mostly petroleum,
oils, lubricants (POL), and ammunition). Battery
trains are under the control of the executive officer or
the first sergeant. Battery trains can be employed in
one of two ways: as one entity in which case they are
termed unit trains and are collocated with the battery



headquarters which may be collocated with the heavy
platoon; or in echelon, with the more urge_ntly needed
elements well forward to support the firing platoon
and the not-so-urgently-needed elements farther to
the rear. Forward elements of battery trains (medica,
recovery, maintenance, and Class IX supply elements)
constitute battery combat trains, while elements held
farther to the rear (suEpeI)?/ and mess teams) constitute
battery field trains. Field trains are collocated with
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headquarters and AFP (heavy platoon) or are posi-
tioned independently. The actual position selected
for occupation by support elements at battery level is
dependent on three factors: amount of available cover
and concealment, intensity of enemy activity in the
area, and whether the type of operation underway is
offensive or defensive. See the Trains Organizafion
illustration below.

PLANNING CONSIDERATIONS

Itisharder to ensure CSSfor deployed platoons
than for a consolidated battery. Thisis because—

» AFPs are at different locations. The distance
between platoonsis normally kept within 10 kilome-
ters. However, because of the terrain and mission, this
distance can, in some cases, be as great as 40 kilometers.

* AFPs move often. Platoons can move at dif-
ferent times or simultaneoudly.

* Equipment repair assets are not sufficient for

division among al platoons equally. These include
spare parts, tools and test equipment, recovery ve-
hicles, and technical personnel.

* Refueling assets are not sufficient to refuel
deployed platoons without extensive planning and
coordination.

» Ration support assets are not sufficient to pro-
tide continuous, hot, fresh meals and potable water to
each deployed platoon.

AFP PLANNING |
~ Proper planning can aleviate problems and sim-
Pégg coordination. Specific measures that the platoon
1 er and battery commander can take are shown as
ollows.

TRAINS ORGANIZATION

HAWK BN

BATTERIES 'I-

SUPPORT PLT

FIELD TRAINS

cBT
TRAINS

BTRY MAINTENANCE
SUPPLY SECTION
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~ Rations Support and Water _
Coordinate a schedule between the mess section
and the platoons. Insulated food containers can be
used to transport hot meals to deployed AFPs. Stag(?er
dining hours'to allow hot mealstor @l platoons and'to
alow time for rations pickup from rations breakdown
oints. In Situations where it isimpossible to schedule
ot meals for each platoon, they should be rotated so
that each unit gets at least one hot meal per day. For
other meals, immersion heaters can be used to provide
hot water for heating individual rations and persona
h)e/fglene. Care must be taken to ensure platoon person-
nel drink water that has been tested and found suitable
for humans. _
Drinking water is drawn from the closest water
supply point to ensure the platoon maintains an ade-
quate supply. Water is required for the following:

* Cooking.
* Drinking.
* Sanitation.
* Vehicles.
* Cleaning.
* Hygiene.

Refueling _
Develop a comprehensive plan for refueling of
latoon equipment. This plan must include pickup of
uel at the battery or COSCOM issue points, delivery
to the platoons, and scheduled refueling trips to supply
power generating equipment. Consider dividing tank
and pump units between platoons and make each pla-
toon responsible for its own fuel pickups from the issue
points.
. _Repair Assets G
Anticipate which platoon will need specific repair
parts first. Send those repair parts with that platoon
when it deploys. For instance, assume that a platoon’s
CWAR is nonoperational and awaiting repair parts. In
this case, where certain parts are not expected to be
on hand soon, send most of the CWAR repair parts
that are on hand with the AFP deploying. Likewise, i

you know that an AFP item of equipment is going bad,
it would be |ogical to send repair parts for that item
aong with the AFP.
repair parts that you do not expect to need
soon and critical partsthat all platoons have an equal
need for with the “heavy” platoon. Thisis because the
“heavy” Xl atoon will normally move less frequently
than the AFR The “heavy” platoon also has more ve-
hicles to support defivery of parts to the deploying AFP,
should this be needed. The key to maximum repair
parts flexibility isto have accurate parts status—know
what parts you have, and where they are heated.
~ Coordinate the maintenance effort. Divide tech-
nical personnel by MOS evenly throughout the pla-
toons, but retain the hl?hest ranking individual in each
MOS a the “heavy” platoon. Dedicate a communica-
tions channel for maintenance so warrant officers and
key maintenance and PLL personnel can monitor
maintenance activities. |f maintenance problems can-
not be resolved over the communications link, contact
teams can be dispatched from the heavy platoon. Dedi-
cate transportation for contact teams; test equipment,
manuals, and parts as required. N
Finally, determine those areas that are critical to
the mission and will be most affected by separation and
distance. Plan to take these considerations into ac-
count. Rehearse and train platoon deployment to
check plans and ensure that key personnel are familiar
with unit operations. Ensure everyone understands
the conduct of maintenance is a command responsibil-
|t?/ and every soldier is responsible for the maintenance
of the equipment.

Platoon Communications -
Once the AFPis ordered to deploy to aposition

no longer collocated with the battery, communicantions
becomes an area of interest. Platoon leaders must en-
sure that the platoon’s radios are operable and that
communicetions are established and maintained with
the heavy platoon and supported units. Communica:
tions nets are vital to maintain the receipt of voice and
data transmissions.

SUPPLY OPERATIONS

Supply is the process of providing all items neces-
sary to equip, maintain, and operate a military unit. It
involves the procurement, storage, distribution, main-
tenance, and salvage of items. The Army divides sup-
pliesinto 10 classes for administrative and
management purgoses. See the Classes of Supply illus-
tration on page 6-5.
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A basic |oad is the amount of supplies required by
the SOP for AFP to sustain itself until resupply can be
effected. It is expressed in days of supply or in rounds
per weapon. Platoons maintain basic loads in Classes
I, 111, V, and IX. Basic loads of Classes|, I, and V are
replenished during combat operations by the bat-
tery.
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- CLASSES OF SUPPL
SUPPLY CLASS DEFINITION/EXAMPLES
. A\ SUBSISTENCE ITEMS AND GRATUITOUS ISSUE HEALTH AND WELFARE ITEMS: MEALS, READY-TO-EAT
O\ (MREs), AND FRESH VEGETABLES.

{CHEMICAL AND NUCLEAR ROUNDS)

MAJOR END ITEMS:
INTENDED USE: VEHICLES, ¢

o~ e a sem s e,

AND REPAIR PARTS.

.............................................................................................................................................

ENGINES.

MINES, FUZES, DETONATORS, MISSILES, AND BOMBS—INCLUDES SPECIAL AMMUNITION

LF-PROPELLED ARTILLERY PIECES, MISSILE LAUNCHERS, AND

REPAIR PARTS AND COMPONENTS, INCLUI
MAINTENANCE SUPPORT OF ALL EQUIPMENT: BATTERIES, SPARK PLUGS, AXLES, AND TANK

DY (ASSEMBLED) FOR THEIR

S

CAPTURED ENEMY EQUIPMENT AND MATERIEL, AND SALVAGE MATERIAL.

The basic load of repair parts is called the prescribed
load list. A PLL isthe authorized quantity of mainte-
nance repair parts required to support aHawk unit.
ThePLL isademand supported (?roup of parts stocked
at the battery level. Parts are added to or deleted from
the PLL based on usage during a specific time period.
A combat PLL is typicaly identified as the critical parts
that have the highest failure rate in the system. The
AlFPtakes the critical repair partswith it when it de-
ploys.

~ The supplies most needed by the platoon are ra-
tions, POL, ammunition, rerpaw parts, and operational
items. Procedures normally followed by Hawk platoons
to obtain these and others are discussed in the next

paragraphs.

~ CLASSI—SUBSISTENCE

Rations are issued to your battery at the nearest
COSCOM Class | distribution point, based on reports
from the battalion S1. Under certain conditions, corps
may direct the Hawk battalion to obtain Class | supplies
from the unit which the battalion units are supporting.
Thisis normally the case when lines of supply are ex-
tremely long. Individual combat rations for from three
to five days are normally stocked by batteries. Battery
feeding, using hot, fresh meals, is used to the maximum
extent Possible. . .

Each platoon carries combat rations for the num-
ber of days specified in the battery OPORD based on
personnel strength. Rations and drinking water will be
supplied to the platoon by the battery mess section.
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When the situation permits, the mess team will deliver
hot meals. When hot meals arrive, the platoon ser-
geant ensures everyone is fed by rotating personnel in
a timely manner while still maintaining mission man-
ning requirements. Drinking water maybe drawn from
the closest water supply point by the platoon if they
control awater trailer. The platoon leader or platoon
sergeant may submit special ration requests per unit
sop.

CLASS [I—CLOTHING AND TENTAGE

The Class |1 items required to support the platoon
are obtained through the Hawk battery supply ser-
geant. Platoon sergeants ensure proper serviceable
clothi ng_ isheing Womekéf/_ soldiersin the platoon. Tent
repair kits and required items to erect and maintain
tents are obtained through the battery supply room.

- CLASSIII—POL o

The battalion $4 requisitions POL by submitting
abulk POL forecast through the Class |11 DS supply
unit (DSSU) to the MMC. Formal Class 11 requests
are not usually required by batteries. Normally, empty
fuel tankers or containers Ipresented at any COSCOM
distribution point are refilled.

~ Thetactical situation, Class || supplx availahility,
distribution point locations, battery and AFP |ocation
and mission, and tanker availability all influence POL
distribution. The resupply objectiveisto provide re-
sponsive support by eliminating duplication of effort
and bypassing intermediate supply points whenever
possible. Normally the platoon sergeant requests POL
through the battery executive officer or first sergeant.
Vehicle fuel tanks should be topped off anytime the
tactical situation allows. \Whenever Possible, refueling
operations should be conducted during darkness or pe-
riods of limited Visibility to reduce the possibilility of
compromising battery and AFP locations. Usually bat-
teries send their tank and pump units (TPUs) to the
closest COSCOM Class 111 distribution point for bulk
supplies.

Supply point and battery distribution are the pri-
mary methods used to provide Hawk AFP vehicles with
fuel. Refueling isnormally donein one of two ways

D Battery distribution. The battery delivers fuel
to the platoon. In this method, battery personnel make
all fuel pickups from COSCOM distribution points,
and deliver fuel to deployed platoons according to a
prearranged schedule, based on need.
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D Supply point distribution. The platoon picks
up fuel from the distribution point. This method is gen-
elrgi ly more flexible and responsive to the needs of the
platoon.

CLASS |V-CONSTRUCTION AND
BARRIER MATERIALS
These supplies are typically lumber, sandbags, and
barbed wire. These items are obtained from the battery
supply sergeant.

CLASS V—AMMUNITION
The COSCOM MMC exercises control of con-
ventional anmunition assets as directed by the crops
commander. Resupply is accomplished by asuEpIy
oint distribution system in which batteries pick up
rom ammunition supply points established and oper-
ated by COSCOM on an area basis.
issile resupply to the Hawk AFP is probably the
most difficult CSS mission in the battalion. Factors &f-
fecting missile resupply include the type and tempo of
combat operations, the numbers of missiles avallable
in the theater, and the availability of transport.
Hawk missile resupply is provided from specid
ammunition supply points {SASPS) asa?ned to COS-
COM. A special ammunition control facility within the
MM C accomplishes the control of Hawk missile distri-
bution according to ﬁ)/lrpor_ltles established by the ADA
brigade commander. Missile resupply is basically a sup-
ply point distribution system where users pick up from
the SASP or forward supply points.. o
Resupply of platoon anmunition and missilesis
based on a report of expenditures submitted to the ex-
ecutive officer or first sergeant. Ammunition resupply
(both missile and conventional) to the platoon is nor-
mally accomplished in one of three ways.

* |f possible, ammunition is delivered to platoon
positions bK/Ibattery, battalion, or higher-level support
personnel. Missiles may be preassembled before deliv-
ery.

« Battery, battalion, or higher-level units pick
up anmunition from COSCOM distribution points
and deliver it to acentral point for all fire units. Mis-
siles are assembled by the battalion missile team under
the direction of the S4. Platoon personnel then pickup
ammunition from the central point and deliver it to the

platoon location.
* The platoon is responsible for ammunition
and missile resupply, from picking it up at the distribu-

tion point to delivery at the site.



CLASS VI-PERSONAL DEMAND ITEMS
These items are items normally obtained through
the exchange system such as cigarettes, candy, and soap.

CLASS VII-MAJOR END ITEMS

Class VIl isissued based on the unit daily battle
lossreport or by formal requisition. Major weapon sys-
tem end items may be replaced by operational readi-
ness floats $ORFS . These are maintained at the DSU
for each battalion; however, the DSUs may cross-level
with other DSUs for floats. At the battalion level, re-
congtitution consists of obtaining crew personnel and
equipment end items from other units.

CLASS VIII-MEDICAL

Em_ergency treastment and evacuation to the near-
est medical clearing station is provided by the battalion
surgeon and his medical personnel. This section pro-
vides an aidman to each of the batteries. If a crew
member is wounded, he receives lifesaving first aid
from the platoon aidman and is evacuated for further
evaluation by the battalion medical section. If re-
quired, he is evacuated by ambulance to the nearest
brigade clearing station or COSCOM medical facility.
In severe cases, helicopter evacuation maybe provided
by the corps-level medical brigade. _

Medical suppliesfor the Rlatoon are provided by
the battalion medical section, through the medic at the
battery. The medic supporting the platoon assists the
platoon sergeant and squad leaders in prepari nt};}a con-
solidated list of required medical supplies. Thesein-
clude not only the medical supplies needed by the
medic, but also those used by each soldier, such asfirst
ad dressings, water purification tablets, and foot pow-
der. The platoon sergeant or the medic passes the list
to the battery evacuation team. This team forwards the
list to the battalion medical platoon where the medical
supplies are provided.

CLASS IX—REPAIR PARTS
~ Repair parts are stocked by the individual bat-
teries and AFPs. Normally, the Hawk system war-
rant officer ensures the platoon maintains sufficient
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stockage of required repair parts. Repair parts for
the platoon are requested through the battery. Parts
may be delivered, or the platoon maybe responsible
for picking them up. Replacement of system-pecu-
liar items s accomplished through the Hawk battal-
ion support battery, which maintains its stockage
from the COSCOM GS ADA facility. Repair parts
“or other equipment are requested through the bat-
E:ea/v' aBdSSre obtained from the appropriate COS-

CLASS X—NONSTANDARD ITEMS

~All of the above classes of supply, with the excep-
tion of COMSEC materiel, are provided by appropri-
ate COSCOM supply elements. (COMSEC materiel is
Brow ded and maintained by the supporting ADA signal

attalion.) The battery submits re(il/ljlstmns through
battalion to the appropriate COSCOM DS supply unit.
Requests are then filled from the DS unit’s stocks or
forwarded to the MMC. The MMC will cause supplies
to be issued from other COSCOM stocks. Supporting
corps supply installations will usually deliver requested
suppliesto the DS unit or, when appropriate, directly
to the battery. _ _

The support units must “push” supplies down to
the lowest level to expedite resupply of user units. Bat-
tery personnel must ensure the deployed AFPs are re-
supplied in atimely, direct manner. AFPs must keep
the battery trains personnel informed of AFP support
needs. The “pull”™ method occurs when platoon k|{)Jer_-
sonnel go to designated supply issue points to obtain
supplies for the platoon. This method is based on de-
mands for supplies and causes supplies to be drawn for-
ward or “pulled” to support the AFP. S

Maintaining an adequate level of supplieswithin
the platoon is mainly amatter of ti _meq/ reguests for re-
suppl)(. Do not wait for ammunition levels and other
basic 1oads to become very low before requesting re-
suppzli}/_; the platoon will not have enough to continue
oPer ions. Resupply and refueling must be accom-
plished at every opportunity.

MAINTENANCE OPERATIONS

The platoon leader is responsible for the mainte-
nance of his system and vehicles. He has warrant offi-
cers and NCOs to ensure maintenance is performed.
He must be able to perform preventive maintenance
himself know what to do when a maintenance problem

arises, know how to inspect, and know how to train the
operators. Cross-training is critical; the loss of onein-

dividual must not adversely affect the combat readi-

ness of the platoon.
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Proper maintenance is the key to keeping equip-
ment and material in serviceable condition. It includes
inspecting, testing, servicing, repairing, requisitioning,
recovering, and evacuating. Repair and recovery are
done as far forward as possible, either by unit person-
nel or contact team. When e(wipment cannot be re-
paired on site, it ismoved to the rear, but only asfar
as necessary for repair. o

The platoon leader has certain maintenance func-
tions that combine to give him three major tasks: ex-
ecuting daily maintenance, executing scheduled
maintenance, and executing maintenance training. He
IS assisted by the warrant officer and NCOs. These
functions include—

* Training of operators and crews.

* Inspecting.

* Providing adequate time to perform required
maintenance.

» Supervising all maintenance periods.

» Keeping the chain of command informed of

major problem aress.
To prevent problems, the platoon leader and sec-

tion chiefs must continuously conduct eguipment in-

spection and inventory. Formal inspections and
spot-checks are a good way to do this. Special emphasis
must be placed on checking equipment which has not

been used in awhile. The most frequently lost or im-

properly maintained items are unit equipment such as
tools, radiacmeters, radios, and crew-served weapons.
Every piece of platoon equipment should be assigned
to soldiers for accountability and maintenance. If
losses occur, determine the reasons and take actions to
avoid future losses. If improper procedures are at
fault, they must be corrected. Tools, TA-50 equip-
ment, batteries, and other expendable are obtained
through the company supply sergeant.

UNIT MAINTENANCE

Unit maintenance is the responsibility of the unit
that is assigned the equipment. It is ﬁerf_ormed by op-
erator and or crews and battery mechanics.

Operator maintenance includes proper care, use,
and operation by the platoon members who perform
daily services on the Hawk system and on all other as-
signed equipment such as weapons, night vision de-
vices, and nuclear, biological, and chemica gear.

These servicesinclude inspecting, servicing, tighten-

ing, minor lubricating, cleaning, preserv(ierg?, and adjust-
ing tools and equipment as prescribed by relevant
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technical manuals. Drivers are required to record on
DA Form 2404 &l equipment faults they cannot cor-
rect. The DAForm 2404 reports is the main way to con-
vey information about equipment falts to the platoon
|eader and to unit maintenance personnel.

Daily services prescribed for the automotive and
V\r/] on Systems are divided into three services or
checks:

* Before operation.

* During operation.

» After operation, to include detailed daily ser-
vice.
_ These services should be conducted as prescribed
in the operator’s manual. The operators are not the
only persons that have maintenance responsibilities.
Every member of the platoon should be assigned tasks
to ad in maintenance. .

When Hawk repairs are beyond the capabilities of
the battery maintenance, the battalion maintenance
company Is notified. Battalion maintenance personnel
have test equipment that allows them to rapidly diag-
nose faults in the system. If battalion maintenance is
not authorized to make the repair, it will arrange to
have it checked by intermediate forward maintenance.

INTERMEDIATE MAINTENANCE
I ntermediate maintenance has two orientations.
eneral support and direct support maintenance. The
unction of intermediate direct support is to repair end
items and return them to the user unit. They must be
mobile and focus support as far forward as possible.

General Support _
~ Generd support level maintenanceis performed
infixed facilities and is production oriented. The mis-
sionisprimarily rebuild and or refurbishment of end
items and some components. Repair time guidelines
are not established.

Direct Support .
Direct support (conventional) maintenance units
perform maintenance regardiess of geographic loca:
tion in the theater of operations.

MAINTENANCE DEFINITION
The following paragraphs describe maintenance
definitions used in maintenance operations. The levels
at which these actions are authorized may vary depend-
Ing on mission.



Controlled Exchange
Controlled exchange is the systematic removal of
serviceable parts from unserviceable equipment for
Immediate use to restore alike item to readiness. It is
permitted when the required serviceable part, compo-
nent, and assembly cannot be obtained on a timely basis
RX or normal sup I% channels. When controlled ex-
changeis practiced, the serviceable part removed isre-
placed by the unsericeable. Controlled exchangeis
erformed by the platoon only when directed by the
attery commander.

o Cannibalization _

~ Thisisthe authorized removal of serviceable re-
pair parts, components, and assemblies from unser-
viceable, uneconomically repairable, or excess end
items of equipment authorized for disposal. It is a sup-
ply source for authorized low mortality or difficult to
obtain repair parts. It is also a source for high-priority
items when aelivery cannot be made by the required
delivery date. It isa'source for items not stocked in the
sugply system. This function is normally performed at
a Cannlibalization point &see AR 710-2). Cannibaliza-
tion of or%anjc equipment in a peacetime environment
IS not authorized.

Battle Damage Assessment and Repair
This is the process of assessing the status of dam-
aged equipment. This function will be performed by
trained battle damaged maintenance personnel, who
will make the critical decision to repair on Site, recovey,
or evacuate. If the decision isto recover or evacuate,
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equipment is moved directly to maintenance units with
the repair capability.

Operational Readiness Float _

An operational readiness float (ORF) account is
a quantity of end items and major assemblies that may
be stocked to provide replacement for unserviceable
items of equipment when their repair and return to the
|usert cannot be accomplished within command set time
imits.

. Recovery Operations

Recovery is necessary to repair vehicles, or other
items essential to mission accomplishment, that cannot
be repaired on gite, or to prevent capture or destruction
by the enemy. Recovery Is the action taken by the own-
Ing unit to remove or secure equipment to repair or
evacuate it. Organic recovery vehiclesin the Hawk
units are trucks with winches, and wreckers. When
equipment has to be recovered, the platoon |eader re-
ports its location and the type and extent of damage or,
If known, the repair needed. Normally, a recovery ve-
hicle from the com?any maintenance team will recover
the damaged vehicle.

Reconstitution
Reconstitution is the process of restoring combat
capability to an incapacitated AFP. Reconstitution is
not accomplished at platoon level but at battalion level.
When this action is required the battalion S3 will direct
the effort based on the battalion commander’ sintent.

PERSONNEL SERVICES AND ADMINISTRATION

The AFP platoon leader must also promptly re-
ort casualties and other |osses. Personnel services—
eaves and passes, command information, postal

service, religious activities, exchanges, financial ser-
vices, legal and welfare services, bath and laundry ser-
vices, and rest and relaxation opportunities are

designed to help commanders maintain morale. The
Pl_atoon leader is responsible for having these services
arly and impartially provided to his soldiers. Recom-
mendations for promotions, awards, and disci ﬁlmary
actions are made to the battery commander by the pla-
toon leader through the first sergeant.
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APPENDIX A
Battery and AFP Organization

This appendix describes the battery and AFP organizations. The
Hawk battery provides AD to maneuver forces and critical assetsin
EAC and corps, and augments ADA fires of divisonal ADA units.

HAWK BATTERY CONFIGURATION

The Hawk battery has a battery headquarters sec-
tion, two AFPs (including organic MANPADS teams)
with each AFP having an AFP headquarters, firing
control section, and a firing section. It also has a maint-
enance platoon with a maintenance headquarters, a
motor maintenance section, a System maintenance sec-
tion and two system maintenance teams (see the ADA
Battery, Hawk illustration on page A-2).

BATTERY HEADQUARTERS SECTION
The headquarters section has a command ele-
ment, asupply element, and afood service element.
This section may collocate with one of the AFPs.
Moreover, it provides the administrative and logistic

support for the AFPs. This section also contains the
communications section.

MAINTENANCE PLATOON
_The maintenance platoon is responsible for the or-
ani zational maintenance of the Hawk sytem. The
awk missile system technician, in addition to being the
battery technical expert, is the battery commmander’s advi-
sor on system maintenance activities and status. The pla-
toon is divided into a headquarters, a motor maintenance
section, and a system maintenance section with two sys-
tem maintenance teams. One selstem maintenance team
deploys with each AFP. This platoon is also responsible
for the operation and maintenance of the Hawk-peculiar
power generation equipment.

HAWK ASSAULT FIRE PLATOON

The AFP has a platoon headquarters, afire con-
trol section, and a firing section (see the AFP Organi-
zation illustration on page A-2). It aso includes a
system maintenance team, communications team, and
motor maintenance team.

PLATOON HEADQUARTERS _

The platoon headquarters section is responsible

for the supervision, management, and training of the
platoon. It isalso charged with subsistence and supply
support necessary for platoon operations. The platoon
leader is responsible to the battery commander for the
training, maintenance, discipline, and welfare of the
latoon. This means the platoon |eader is accountable
or everythi n%; the platoon does or fails to do. The tacti-
cal control officer (TCO) provides positive control of
Hawk engagements from the PCP. Target identifica-
tion, external communications, and automatic data
processing are available for this control. Two organic
man-portable air defense system teams will provide
AD for platoon operations. MANPADS AD support
IS most critical during preparation for travel, road
march, emplacement, and during system outages. The

deployment and mission of the MANPADS teams will
l§8 F¢';1ccord| ng to FMs 44-18, and 44-18-1 and the unit

~ FIRE CONTROL SECTION
‘The fire control section is responsible for the op-
eration and operator maintenance of the PCP, CWAR,
and HIPIR. A four—man fire control crew controls one
Hawk AFP from consoles [ocated in the PCP during
engaglements. This crew consists of the following per-
sonnel:

» Tactical control officer.

 Radar operator.

« Platoon command post operator.
*Radio communications operator.
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. AFP ORGANIZATION The firing section is responsible for the operation

and operator maintenance of the launchers (three per

section in corps Hawk batteries and three per section
in theater Army Hawk batteries). The firing section
also has two |oader-transporters, one LSCB 8wo may

be used with Phase I11), the AFP’ s basic load of mis-

PLATOON siles and the associated missile handling equipment.
HQ After the missiles are |loaded onto the launchers, one

:. rg%\g dual controlsthe launcher section from the

SYSTEM MAINTENANCE TEAM
The system maintenance team is a dlice of the bat-
tery’s system maintenance section. The team normal|
includes a 140D (OIC); 24R or 23R (NCOIC); 76

(PLLclerk); and 24C, 24G, and 52D (maintenance per-
sonnel). The 24C and 24G MOSS are replaced in Hawk

, Phase’lll by MOS 23R.
FIRE CONTROL FIRING

SECTION SECTION MOTOR MAINTENANCE SECTION
The motor maintenance team performs the orga-

nizational maintenance of &l automotive equipment
including the automotive and track components of the
loader-transporters all wheeled vehicles, and small
generators. This team is also responsible for refueling

operations and providing POL to the AFP.
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HAWK PLATOON EQUIPMENT

This paragraph provides an introduction tothe  illustrations show how the equipment in a Hawk AFP
Hawk AFP equipment. This sectionincludesabrief ~ is connected to perform its ADA mission.
explanation of the AFP functions. The following

HIGH-POWERED PLATOON CONTINUOUS WAVE
ILLUMINATOR COMMAND POST ACQUISITION RADAR

LAUNCHERS AND MISSILES

SYSTEM
PHASE Il PHASE Il

HIPIR 2 1 1 X X

\w/ﬂ\?ngceﬂm i@ Caatg%c o?ﬁe(?x Eg‘b?ggé’rvgqf o &[7&3 \ ]ﬁ%%%]ﬁ étoad ?L%W%ﬁe“ﬁoutégo 55 wﬁhr gvsvegr
cables weigh u poundSW|
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- MAJOR ITEMS OF EQUIPMENT
‘Thismanual describes the major items of Hawk
equipment to the extent necessary to understand the
tactical function of the system. The references section
in the back of this manual lists technical manuals which
contain detailed information on Hawk end items.

~ Thefollowing illustrations present a brief descrip-
tion of each major item of equipment and the standard
manning practices. Unit SOPs and the battlefield situa-
tion may affect mannmg. Trailer-mounted L?Oenerators
(60-kilowatt, 416-volts aternating current, 400-hertz)
provide electrical power for the Hawk missile system.

PULSE ACQUISITION RADAR

The PAR complements the CWAR coverage in FORSCOM
units and is used to provide low- to medium-altitude detection
coverage. Target information provided by the PAR consists
of azimuth and range which is sent to the TDECC for dispiay.
The PAR will be present in designated units. A second micro-
processor is provided in the PCP to permit usage of the PAR.
TM 9-1430-2535-10 provides additional information on the
PAR when used by the AFP.

HAWK MISSILE

The missile is propelled by a dual-phase, single-chamber,
solid propellant rocket motor. It uses semiactive homing
guidance for proportional navigation to the target. It has
three basic functional systems: propulsion, guidance, and
fuzing. The propulsion system develops the initial thrust to
boost the missile to its operational speed and provides the
sustaining thrust to maintain that speed throughout the mis-

A PR, gy

siig’s fiight. The guidance sysiem uses energy refiected from

_ the target and a reference signal from the HIPIR to develop
. guidance commands to guide the missile to an intercept

point. The fuzing system detonates the missile warhead at
the optimum point to ensure destruction of the target.

HAWK MISSILE LAUNCHER

The launcher serves as a firing platform for one to three mis-
siles. {t has three basic purposes: aim the missiles, send pre-
launch commands to the missiles, and send data to the PCP.
During an engagement and after the fire command, the
iauncher accepts iead angie and super eievation from the Hi-
PIR or ADP to aim the missile at a predicted intercept point
and then launches the missile. The launcher can be posi-
tioned through 6400 mils in azimuth and can beraised or low-
ered in elevation. It may be programmed to avoid obstruc-

a. .
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IDENTIFICATION, FRIEND OR FOE (IFF) m

Tracks are identifiad using prescribed criteria for daclaring A\, DL

targets hostile. Hawk identification, friend, or foe (IFF) equip- SY” IEF ANTENNA MOUNTED ON
ment is used to aid in identification. IFF data can be obtained AR TRIPOD AND ON SHELTER
manually in the PCP, or automatically by ADP in the PCP and W o

BCP o m

The Hawk IFF system offers cryptographically secure Mode ) " )d@) l
a, along with Modes 1, 2, and 3. The IFF antenna can be in- ey J
stailed on the PCP shelters, or can be remoted to a distance w Wg

of up to 114 meters from the interrogator set. K . 'I %’
Correlation Is also performed both manually and automati- v

cally. Radar data s correlated with early waming and auto-
matic tactical data link (ATDL) information from control agen- A

cles and other ADA units. Correlation Includes position,
emnrl altiti |t'ln hnarﬂm and identification.

PLA A'l'ﬁﬂll r\nnunun DACT
N W MWMIAITY § Wl

Personnel Inthe PCP control and direct AFP operations. The
PCP houses a TDECC, an IFF interrogator set, communica-
tions equipment, and ADP. Normally threa craw members
and a tactical officer man the PCP.

CONTINUOUS WAVE ACQUISITION RADAR
The CWAR provides low- to medium-aititude target detec-
tion. It provides target azimuth, radial velocity, approach/re-

oo admd Al cmmmem roba el ol

cedes status, and range rate and doppler audio. This Infor-

mation is processed by the ADP and displayed in the PCP.

HIGH-POWERED ILIIIMINATOR RADAR

The HIPIR is the AFP’s tracking radar. Hostile aircraft are as-
signed to the HIPIR for engagement. it is a continuous wave
radar. It uses the doppler principle to lock on and track as-
signed targets The HIPIR provides areference signal forthe

Hll&bl IB S HUWHIUI ldl ¥ ldVIngI()ll by&lalll ll dlw ﬂdb dan BIW‘
tro-optical device (VTG) for visual tracking.
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HAWK ASSAULT FIRE PLATOON
ENGAGEMENT _ .

The Assault Fire Platoon Engagement illustration
below shows the functions of a Hawk AFP in an engage-
ment. The AFP detects acquires identifies, engages,
and destroys the tar%et. The system detects targets using
the CWAR. Target data may also be provided from out-
side the AFP through a data link from the battalion fire
direction center. Target data is fed to the PCP. The PCP
provides ameans of target display, IFF challenge and IFF

response display, threat ordering of targets, and target as-
signment. The TCO in the PCP evaluates and selects the
target for possible engl_agement and assigns the target to
the RO for tracking. The HIPIR tracks the target and
provides areference signal to the missile. After Taunch,
the missile homes in on the target by continuously com-
Parl ng the transmitted signal from the HIPIR with there-
lected signal from the target. The missilefliesa
proportional navigation course to the intercept point.

HAWK CAPABILITIES AND LIMITATIONS

This section discusses the Hawk AFP capabilities
and limitations. It also provides a detailed overview of
Hawk Phase |11 capabilities.

HAWK SYSTEM CAPABILITIES

~To e_ffectlvelgl Use any weapon system in a battle-
field environment, commanders, operations and logis-
tics planners, and operators must have an
understanding of how the system works and what it can
do. The Hawk system must perform the US Army
ADA mission within the system'’s capabilities. To en-
sure the combined arms team retains the freedom to
maneuver, protect C3| nodes, sustain the béttle, and
kill enemy aircraft the first time, the Hawk system—

* Engages targets from near ground level tome-
dium altitudes and ranges of more than 40 kilometers.

» Operates during all types of weather and in re-
duced visihility.

* Functions effectively in a heavy ECM environ-
ment.

» Complicates the enemy’s ability to locate
friendly Hawk units through the use of EMCON.

* Interfaces with adjacent ADA units and C3|
facilities.

* Responds to targets detected by sensors out-
side the Hawk battalion through the use of the Army
tactical data link or joint tactical information distribu-
tion system (JTIDS).

* Moves quickly about the battlefield using or-
ganic prime movers, tactica (helicopter) airlift, or rail
transport.

* Deploys by strategic airlift or by ship.

<
gt o I
T ey 4 it A s

THREAT ORDER TARGET
ADP R

TARGET ASSIGNMENT.

|FF s B g e
TARGET ENGAGEMENT ; g
TARGET DISPLAY 7 TRACKING
' TARGET DATA
TARGET ASS o ILLUMINATE
s>~ DATA FOR EVALUATION

TARGET DATA FROM HIPIR
OUTSIDE FIRE UNIT
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HAWK PHASE [11/BLOCK IV MODIFICATIONS
Phase |11 isa continuation of the modifications be-
un with Phase Il. Phase I is the most ambitious
_aNk_Frogram fielded. It |mProves the firepower, sur-
vivabi |t|y_, and reliability of the Hawk system. The
Phase |11 implementation also will reduce the present
MOSS (16D, 16E, 24C, 24G, and 24R) to 14D Hawk op-
erator and 23R Hawk maintainer. The objectives of
Phase I11 are focused on operational, logistic, mobility,
and training issues to-
* Increase firepower.
* Improve ECCM capabilities.
* Reduce logistic support.
* Improve capacity for realistic training.
* Upgrade data exchange.
* Increase mobility of the system.

* Improve software.

Low-Altitude Simultaneous Hawk Engagement

LASHE provides Hawk with an improved self-de-
fense capability. It isamethod of enPag_l ng a group of in-
coming targets within certain range limits. It uses a wide
beam to illuminate a wide area and therefore more than
one target is illuminated. While the target is illuminated,
the missleisableto homein onit and receive the needed
rear reference signal. In this mode, the HIPIR does not
track individual targets and therefore, no audio feedback

FM 44-73

from the HIPIR receiver is sent to the RO. Toneburst
and target breakup will not be received. The system will
automatically reen?age CWAR tracks that are updated
by radar returns after the predicted intercept time. Be-
cause the HIPIR does not |lock, and missiles are available
from all launchers, the firing sequence alternates be-
tween launchers. This provides the rapid fire capability
which makes LASHE effective against alarge mid. The
operator may also engage targets seen by sensors other
than the CWAR. Once atar%et has been engaged by the

stem, the engagement will be supported until fly-out of
the missile. CWAR data is used to compute missle |ead
angles and fly-out time. The following is a partial list of
changes.

» Hardware changes were required on the
TDECC, HIPIR, and launchers. A wide beam illumi-
nating antenna was added to the HIPIR (see the
LASHE illustration below).

* Prioritization of incoming targetsis based on
parameters established by the TCO during system ini-
tialization.

» LASHE is primarily a self-defense tool and
should be used for self-defense against multiple tar-
gets.

* Once the TCO accepts the ADP recommen-

dation to go to LASHE, he should remainin LASHE
until all the targets are destroyed or no longer a threat.

LA | AUNCHERS -
HAWR LAUNUHEHRD o L=l ok
WITH MISSILES "ol ** - X RGO 7
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Continuous Wave Acquisition Radar
~ ThePhase Il CWAR ismodified by replacing the
signal processor with a solid-state, single-scan proces-
sor. Target range, speed, and azimuth are determined
on asingle scan. Thisimproves target detection and
correlation at the AFP and enhances the air picture
uplinked to the battalion FDC. _

Additional improvements include a new signal
processor containing a microcomputer that provides
more target information as well as new jam-mappin
techniques and other ECCM capabilities. The CWA
now provides azimuth, range, and range rate data on
a single three-second scan. This provides a higher
quality, more complete air picture of low-altitude tar-

ets, including receding targets, to the operators and
the FDC. The CWAR microcomputer-processed data
consists of information on jamming and nonjamming
targets.
CWAR all range processing. The CWAR ARP s the pri-
mary source of low-altitude target data for the fire
unit. The CWAR is a track-while-scan radar that pro-
vides an update for each target every three seconds.
It measures the parameters of range, range rate, and
azimuth for bean fixed-wing and coherent jammers,
azimuth and ECM power level for noncoherent (noise)
jammers, and azimuth for helicopters.

With the power map, the ARP indicates to the
TCO the aﬂprom mate detection degradation of the
CWAR inthe existing ECM environment. If the range
map in an ECM environment movesin halfway at any
azimuth, a 50 percent reduction in detection is assumed

if the PPI display is set at 80 kilometers). In anon-

-CM environment, the range map will not be a full
circle since clutter effects also degrade the sensitivity
of the system. The range map is a valuable tool in as-
suring that the CWAR'Is emplaced in such away that
minimum delgradaﬂon is indicated in the primary sec-
tor (see the Range Map illustration).

The power map displays the ECM power over ap-
proximately 40 degrees. This d%gaj/ provides a more
precise threat picture within the SOJ wedge. The ARP
sendstwo g/pes of jammers to the PCP for display: the
guard-band and in-band. A guard-band OIJam strobe
symbol appears near the outer edge of the display at 90
percent of the screen radius. A guard-band jammer in-
dicates a likely SOJ. An in-band jam strobe symbol is
displayed at 48 percent of the screen radius. Thein-
band strobe is separately displayed since an attacking
self-screening jammer (%l) ismost likely to employ an
in-band device.

An approaching jammer is also indicated by con-
stantly increasing jammer energy asindicated by the
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range and power maps. Remote ECM fixes and HIPIR
jammers are displayed at the range specified in the
track file. The range of aHIPIR jammer is either a de-
fault range or the manual range value selected by the
RO. CWAR jammers provide no ranging information.
If the jammer appears inside the screen, then jumps
out to the outer edge of the display, the TCO should
call up the power and range maps to check signa
strength. This may indicate an approaching self-
screening jammer. o
To control CWAR radiation, the TCO can place

the radar in a special EMCON state. Forced silent is
an intermediate mode between standby and radiate.
RF radiation is off; however, when commanded, the
CWAR returns to radiate more rapidly than from the
standby stte. | |

~Individual CWAR detection reports on nonjam-
ming targets are displayed as first hits unless they can
be used to update atrack which has met local detection
criteriaprior to or on this scan. Helicopter first hits are
displayed with a unique symbol at the azimuth of the
return but at a default range of 15 kilometers.

RANGE MAP

TYPICAL RANGE
MAP DEGRADATION
INDICATIONS

SOJ WEDGE

DISPLAYED AT FULL
SCREEN INDEPENDENT

RANGE 1/16 NORM OF SCALE

RANGE 1/8 NORM
RANGE 1/4 NORM
RANGE 1/2 NORM
NO RANGE DEGRADATION




Helicopter detection. CWAR helicopter tracks are not a-
lowed to correlate to any |ocal or remote tracks and are
not reported on ATDL The following illustration lists
the TDECC display symbols and their definitions, includ-
ing first hits (initial radar detection symbols) and con-
fined tracks.

HIPIR [lluminator Tracking Radar

_ Inthe Phase Il HIPIR, the target intercept comput-
er is replaced by a microcomputer. The HIPIR micro-
computer system consists of two major sections:
|ow-level electronics and the microcomputer. The LLE
IS the interface between the radar and the microcomput-
er. It ﬁrow_des voltage level isolation between the radar
and the microcomputer.  The HIPIR microcomputer
consists of a sqnal oard computer, memory system, and
data channel. 1t provides real time d|a?|tal control and
monitoring of HIPIR functions, serial data exchange with
the PCP and self-test diagnostics for fault detection.
Phase 111 includes the following HIPIR improvements:

* The system detects the presence of multiple tar-
getsin the tracking beam.

« In the LASHE mode, multiple targets are en-
gaged and destroyed.

* Field wire WF-16 replaces two data cables,
which enable the HIPIR to be deployed up to 1 kilometer
from the PCP If deployed with the VTG, deployment is
limited to 114.3 meters.
~Asaresult of incorporating LASHE and sector scan
into the system, there are five HIPIR operating states

see theillustration on page A-10). _

MCON The quiet state of a HIPIR is always either the
EMCON or Forced Silent mode of operation. EMCON
does not allow the HIPIR to radiate unless the TCO or
the ADP initiate an assignment.

HIPIR silent launch. Thisis possible when the HIPIR
achieves optical track with the TAS (VTG). Whenever
the HIPIR Isin daved or forced silent, the IN-RANGE
and FIRE switches are activated for optiond usein a s-
lent launch. For thisfiring, the HIPIR does not need to
rediate until after launch. The HIPIR is commanded to
radiate automatically soon after missile lift-off. It isthe
responsibility of the TCO and RO to determine that the
target is really in range and approaching. If the daved or
forced silent sequence occurred during aHIPIR assign-
ment, information from the HIPIR track can be used. If
the sequence occurred after an RO manual target acqui-
sition with TAS, then the RO or TCO would have to use
visual cues from the TAS to determine that the target was
in range and approaching. In addition, the TCO would
have to takeaMANUAL ASSIGN action to inform the
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ADP of the assignment. In both cases, the ADP will use
adefault of the short-range helicopter range and range
rate for computing missile firing parameters.

AIR PIQTURE SYMBOLOGY

SYMBOL NAME/DESCRIPTION SYMBOL
GROUND IMPACT POINT eV

SPEED/HEADING
LOW SPEED S

MEDIUM SPEED &
HIGH SPEED &

REMOTE, SINGLE (Example for hostile. Size the same
for all remotes—unknowns; friends, and multiples)

TARGET ENGAGED BY REMOTE SITE
ECM FIX (Example for hostile)

TO BE ENGAGED MODIFIER
ENGAGED MODIFIER

PROBABLE KILL

CWAR FIRST HIT

HOSTILE, SINGLE

HOSTILE, MULTIPLE

HOSTILE, SINGLE (Not eligibie for
engagement)

HOSTILE, MULTIPLE (Not eligible for
engagement)

UNKNOWN, SINGLE
UNKNOWN, MULTIPLE

UNKNOWN, SINGLE (Not sligible for
engagement)

UNKNOWN, MULTIPLE: (Not eligible for
angagement)

FRIENDLY, SINGLE

FRIENDLY, MULTIPLE

CWAR LOW-VELOCITY HELICOPTER FIRST HIT
HOSTILE CWAR LOW-VELOCITY HELICOPTER
UNKNOWN CWAR LOW-VELOCITY HELICOPTER
FRIENDLY CWAR LOW-VELOCITY HELICOPTER
JAMMER (Range unknown)

JAMMER WITH ESTIMATED RANGE (Displayed
at that range)

TACTICAL BALLISTIC MISSILE

HORORS

-~
-

» O OO O

~
¥

&

Q® :ddg+0o0 & ¢ ec
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OPERATING STATE SWITCHING OF THE HIPIR

INITIAL STATE DESIRED STATE
1. EMCON (Not Radiatirg)  Sector Scan
_Pencil Beam or LASHE i
2. Sector Scan Sector Scan
3 SectorScan, . Pencil Beam

4. EMCON (Not Radiating) Pencii Beam

5. SectorScan LASHE

MODE METHOD
AUTOENGor e TOactivationof HIPIR
~NORMAL = .© °  SectorScanControls
AUTO ENG or e Reactivation of HIPIR

NORMAL
. NORMALOrAUTO e

NORMAL

AUTO ENG e TO activation of
ENGAGE OTHER or
MANUAL ASSIGN

o Computer automatically
assigns HIPIR if target
in range

AUTOENGOr . e TOactivationof . =~
NORMAL ' ACCEPT (Wide Beam) or
SR ~ ENGAGE OTHER

' (Wide Beam)

Safety. A peacetime condition of HIPIR Sefety EM-

CON isimposed on the HIPIR to inhibit radiation in

sectors that would cause a personnel hazard. When the
three-position ARM/OPERATE/TEST switchisin
the TEST or SAFE Iposm on, safety EMCON isin ef-
fect. The HIPIR will not radiate when pointed to an

excluded azimuth, which wasinput at the HIPIR during
initiglization. After switching the HIPIR from local to

remote, with the system in SAFE or TEST, the ex-

cluded area is displayed on the PCP situation display
b\é means of an arc of dollar signs ($) just inside the

40-kilometer range ring. When using the |OT launch-

er model, the HIPIR is in safe and will not be allowed

to be assigned within the safety sector. When the
switchisin the ARM position, safety EMCON is over-

ridden and firing circuits are enabled. The arc is not

displayed at this time, _

HIPIR sector scan.  Sector scan gives the Hawk TCO
the capability to move the HIPIR to an azimuth and put
itinto one of three sector scan search widths. It is used

primarily to supplement CWAR detection coverage in

aregion where CWAR detection is degraded, such as
in the SOJ wedge. Additionally, a concentration of

jammer indications within a specific area or a high
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ECM level on the CWAR power map display would in-
dicate that support to CWAR detection is required.

“To minimize radiation time during sector scan op-
erations, the TCO may enable cyclic EMCON via the
TDECC RCU menu. When cyclic EMCON is en-
abled, the HIPIR will complete one sector scan pattern
then not radiate for a random period of time at the end
of which the pattern is restarted. Tofurther minimize
radiation, a narrow sector width should be used.

The RO also has the option to select the spectrum
analyzer (SA) instead of the power ma'o. When se-
|ected, the HIPIR searches the upper and lower |egs of
the pattern and the VTG or SA display appears on the
RO VTG or SA display in place of the power map dis-
play. The RO can use this to monitor pause locks en-
countered during the search. He may also switch to SA
once delay lock isachieved on a ort-ran(rqe target.

During sector scan, the HIPIR reports all clean tar-
get detections to the ADP for correlation and display. It
also compares the range of each nonj ammlr_\%]_retur_n
againgt a self-defense range. If the target is within this
ran?(e, the HIPIR remains on the target and obtains delay
lock. The ADP compares this report against other
threatsheld. If itisanewly detected target and isthe



highest threat, the ADP recommends an engagement us-
ing the NARROW BEAM ACCEPT. If the recommen-
dation is refused, sector scan will resume. All HIPIR
nc\)/r\1) amming detections which do not correlate to existing
CWAR or remote tracks are displayed with standard sym-
bology. HIPIR detections during sector scan are not re-
ported over ATDL.
To engage a sector scan target, the TCO must

force atransition from sector scan to an auto or manual

encil beam assi gnment. Sector scan tar?ets arenot a-
owed to be LASHE engaged. If the HIPIR islocked
on a sector scan target, the TCO should accept the
computer recommendation. When the TCO accepts
a sector scan target, the automatic TOJ overrideis
maintained and the TOJ OVERRIDE on the RO pan-
el isilluminated. Thisis activated because sector scan
isnormally used in an ECM wed?e, and anearby jam-
mer could cause the HIPIR to pull off the tarlget with-
out the TOJ OVERRIDE enabled. The RO may
remove TOJ OVERRIDE once the auto assignment
has begun, if the target being tracked initiates noise
jamming ECM. The TCO can also engage sector scan
targets which are not recommended by hooking them
and pressing ENGAGE OTHER or MANUAL AS-
SIGN. Once the TCO takes an action to assign the HI-
PIR, the system isno longer in sector scan, and the
HIPIR starget isreported on ATDL. Pencil beam illu-
mination is the normal single target tracking condition
for the HIPIR. Wide angle illumination is used during
LASHE operations for multiple target tracking.
Initialization. During initialization, the TCO can au-
thorize use of the HIPIR three-dimensional designa-
tion capability. When three-dimensional target data is
received from the battalion FDC and includes a “high
accuracy” indicator (currently this ta%is only set on Per
triot radar tracks), an assigned HIPIR will automatical-
ly point to the azimuth and elevation of the track and
search only a small offset about the remote track’s posi-
tion. This feature reduces reaction time for HIPIR
lock, especially on medium-to high-altitude tracks be-
cause the HIPIR does not perform the wide box search
down to the horizon. It also reduces the spread of the
radiation, thus reducing the Hawk signature. This fea-
tureis not used if local radar track data exists.

PCP
The Phase |11 PCP includes digital displays,
electronic mapping, an integral operator trainer, and
anew computer. Software changes within the PCP
give the TCO the capability to electronically map
boundaries, safe passage corridors, airspace control
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orders, weapons control volume data, FEBAS,

FSCLs, and protected asset data on the digital and
video displays of the TDECC. Additionally, in the
Patriot post deployment build-three and Phase 111,

Hawk will provide an improved direct data interface
between the Hawk PCP, the Patriot ICC, and the AN/
_TS?-;B. Currently activated system improvements
include--

« Automated firing doctrine.

» Standardized video displays.
» ADP upgrade.

* Improved track management.

* Speed-in data transfer, data processing, and
data update times.

* Improved I D/IFF coordination and or conflict
resolution.

* Improved Peatriot-Hawk interoperability.

The ADPis comprised of two single board com-
puters, memory system, data channels for each ADP
microcomputer interface, and HIPIR doppler genera-
tor used by the |OT. There are five ADP microcomput-
er data channels: the CWAR, HIPIR, IFF, TDECC,
and the AADCP data channels.

Modes of operation. The PCP has four modes of opera-
tion. FIDOC is embedded firing doctrine which pro-
vides fire recommendations based on intercept in a
high-lethality zone while providing an indication when
intercept is predicted in alower lethality zone. FIDOC
determines the number of missiles to be fired. The
modes are selectable by the TCO using two contrals,
H%I%I\éA L/AUTO ENGAGE and FIRE ONE/AUTO

NORMAL ENGAGE involves operator action to
accept al engagements. It is used for pencil beam en-
?agements when strict EMCON procedures arein ef-

ect. The computer will not assign a HIPIR without
operator action. .

~AUTO ENGAGE permits the system to automat-
ically accept a recommended narrow beam engage-
ment, but operator action isrequired to fire missiles for
al engagements except LASHE. AUTO ENGAGE
should be used when the tempo of the air battle be-
comes so intense that the TCO iswilling to alow the
computer to automatically assign the HIPIR to the
highest priority targets. If the HIPIR is available, the
computer automatically assigns it to the highest threat
or LASHE targets that meet engagement criteria. If
alASHE situation occurs, the system also fires mis-
siles without operator intervention.
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For FIRE ONE, the computer recommends firing
one or two missiles per FIDOC rules. RO activation
of the FIRE SI or computer acceptance of the firing
recommendation SLASHE AUTO ENGAGE onlg?
causes the firing of one missile. Firing of addition
missiles during this engaigement requires RO action.

FIDOC uses the set firing doctrine embedded in
the computer for recommendations. In NORMAL/
AUTO FIDOC, if the computer recommends that two
missiles be fired, o%erator action is required to fire the
first missile only; the second is fired automatically. If
in AUTO/AUTO FIDOC, the TCO activation of the
FIRE Sl or computer acceptance of the firing recom-
mendation (LASHE only) causes the firing of the num-
ber of missiles recommended within appropriate time
intervals.

These two controls allow the system to be set in
the following modes:

* NORMAL/FIRE ONE.
* NORMAL/AUTO FIDOC.
» AUTO/FIRE ONE.

« AUTO/AUTO FIDOC.

Saturation alleviation. When the target load nears the
capacity of the acquisition sensor processors or the
P processors, the computers automatically begin to
drop the tracks of longer range targets outside the pre-
define sectors so that the most threatening targets
may be displayed and processed. The operator is
alerted whenever saturation alleviation is occurring.
The range is reduced in increments of 10 kilometers
outside the primary sector, then, if necessary, inside
the sector. Benign targets beyond the refined system
maximum processing range are purged from the track
file. Jammers, helicopters, remote TBMSs, or targets
with alert statuses are not purged during saturation al-
leviation. The 10 most threateni nP targets, tracks caus-
ing friendly protect, CWAR single scan hits, and FDC
ueued commands are aways displayed. hacks within
the 360-degree, self-defense zone are not dropped.

When the target load is no longer overloading the com-

puter, the range is moved outward again in reverse or-
der of the alleviation. Eventually, full processing is
restored. The following actions result in target ineligi-
bility for automatic recommendation for 30 seconds:

* The TCO refuses a computer recommenda-
tion on that target.

* The TCO pressesthe TERMINATE EN-
GAGE button (this only cancels the targets assigned to
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the HIPIR and does not apply when the HIPIR isin
sector scan).
» When a LASHE target engagement is termi-
Qlat)Ed (only the engaged targets are tagged asineligi-
e).

« Any ATDL HOLD FIRE or CEASE EN-
GAGE that is complied with (WILCO).
Friendly protect. Thisfunction is provided to prevent
the accidental engagement of any friendly (1D or IFF)
aircraft which might be within the vicinity of an in-
tended target. When this situation exists, the intended
target is not recommended for assignment, no matter
how severe athreat. Theintended target will be rec-
ommended when it flies out of the near vicinity of the
friendly aircraft. ENGAGE OTHER can be used to
manually override friend protection. Whenan ATDL
command is complied with (WILCO), the enc};agement
IS processed and the HIPIR assigned, asif it were an
ENGAGE OTHER action. The WIDE BEAM EN-
GAGE OTHER has four purposes:

* To add jamming targets to the LASHE set or
create ajammer LASHE set.

» To add aremote target or alocal target not be-
ing recommended to an ongoing LASHE set.

* To override friendly protect.

* Toinitiate a LASHE set.

Interrogation. In asituation where the target is chal-
lenged with more than one mode, only the last valid re-
sponse is associated with the track. For example, if the
track is challenged in Mode 3A first and receives a valid

reply, it will be designated an assumed friend. If it is
then challenged in Mode 4 and returns avalid reply, it

will become atrue friend. However, if it isfirst chal-
lenged in Mode 4 and then in Mode 3A, the true friend
response will change to an assumed friend. The system
does not remember a’ore\/i ous valid | FF responses for

tracks after the challenge mode is changed. IFF as-
sumed friend indications are not sent on ATDL (see
the Air Picture Symbology, IFF Data illustration).

In manud interrogation, the TCO may manually
challenge any location within the area of the situation
display. A target symbol does not need to be present
on the TDECC display to be challenged. The TO posi-
tions the HOOK symbol over the selected position on
the display and presses the CHALLENGE switch on
the TO panel. The ADP will schedule up to two IFF
manua challenges to occur when the IFF antenna
passes the hooked azimuth location.



AIR PICTURE SYMBOLOGY, IFF DATA

SYMBOL NAME/DESCRIPTION SYMBOL
TRUE FRIEND (MODE 4) T
ASSUMED FRIEND (MODES 1, 2, AND 3A) A
IFF EMERGENCY A

A

A

A
IFF INDICATOR/POSITION A

A
MANUALLY CHALLENGED (AFTER TO COMMANDS Cc

MANUAL CHALLENGE)

HIPIR SAFETY EMCON SECTOR SS8ss

~Inautointerrogation, |FF interrogations maybe
initiated automatically by the ADP when the ADP
AUTO CHALLENGE and the SIF REPLIES
CODED switches are on. All local tracks are candi-
dates for an automatic challenge during each |FF scan
except Aammers and TABs. A priority system deter-
mines the local targets to be automatically challenged.
Specia processing is performed for CWAR heli-

copter tracks because these tracks have no measured
range. CWAR helicopter tracks are candidates for au-
tomatic challenges and track-to-IFF response correla-
tion is performed. Due to the lack of measured range,
any valid |FF mode response within acertain areais
considered a response from that helicopter target. Be-
cause the HIPIR can only be assigned to a helicopter
track viamanual assign, a HIPIR assignment to a heli-
copter track will not be automatically broken down by
the system due to an |IFF response correlation.
Initialization Parameters. Initialization datais a set of
variable system operational parameters used by the
s¥stem during tactical and training operations. Input
of datainto system storage is accomplished through
one or more of the following input-output devices: in-
Put-output storage (10S) device, RCU, computer
ront panel, laptop download, and TDECC operator
controls. Note that the RCU will show afault “10S
madule not available” if the |OS board is not present
or if it is not preprogrammed for TDECC computer
recognition. All stored programs and initialization
data, once entered into system storage, is protected
from destruction &fter the occurrence of a power 10ss.
All stored datawill be available to the system comput-
erswithin 10 seconds of startup. After 18 hours of pow-
er loss, the initialization parameters will return to
default values.
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The |aptop computer download is extremely impor-
tant to rapid and accurate operations. Using any IBM
compatible | aptop, aflog{)y disk may be made with the
initialization parameters stored on it. ’Also a "clear” pro-
gramis beneficial. Thisisa program that blanks out al
previous information from previous parameters to |load
new parameters cleanly. Without this program all data
must be changed manually. The use of the laptop and
“clear” program cuts about 45 minutes from initialization
entry time. The laptop must be purchased by the unit as
itisnot part of the system. The software can be obtained
from the US Arm?{ ir Defense Artillery School (ATSA-
DTD-TS), Fort Bliss, Texas. S
Menus. The majority of datainserted at initialization
is entered through the RCU. It allows selection of 10
different items for modification of system parameters
a system initialization or during on-line operations.
The RCU menu is shown below in the following table.
This table and the Initialization Data table on page
A-14 outline the input, display, processing, and modifi-
cation data to be entered for initiglization parameters.
Thefollowing examples are Block 4.

The UNITS OF MEASURE menu alows the
TCO to select the unitsin which datais displayed on
the TDECC and RO displays. Selectable units include
LAT/LONG, GEOREF or UTM, roils or degrees,
knots or meters per second, and kilofeet or kilometers
(see the Units of Measure illustration on page A-14).

RCU MENU

MENU XX 0 EXIT

1 UNITS OF MEASURE
2 EMPLACEMENT DATA

3 GEOGRAPHIC FUNCTIONS
4 VOLUME FUNCTIONS

5 10S FUNCTIONS

6 HPI/LAUNCHER DATA

AR OrEATANO

7 CWAR SECTORS

8 ID WEIGHT FUNCTIONS

0 oy e AN ARPTDIA

§ SELF-DEFENSE CRITERIA

10 DISPLAY OPTIONS
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TDECC ID/FIDOC ON-LINE
INPUT DISPLAY PROCESS MODIFICATION
PARAMETER
RADAR ALIGNMENT CORRECTIONS RADAR NO NO NO
IFF ALIGNMENT CORRECTION PCP FRONT PANEL NO NO NO
CWAR SHiM RADAR NO {ARO) NO NO
UNITS OF MEASURE
GEOGRAPHIC TDECC RCU YES NO YES
AZIMUTH TDECC RCU YES NO YES
RANGE TDECC RCU YES NO YES
VELOCITY TDECC RCU YES NO YES
ALTITUDE TDECC RCU YES NO YES
EMPLACEMENT DATA
SIDE POSITION TDECC RCU NO NO YES
DLRP TDECC RCU NO NO YES
SITE ATITUDE TDECC RCU NO NO YES
SITE ADDRESS TDECC RCU NO NO YES
PRIME TARGET LINE TDECC RCU YES NO YES
MAX SAFE VELOCITY TDECC RCU NO YES YES
3-D DESIGNATE TOECC RCU NO NO YES
TBM MODE TOECC RCU NO NO YES
GEOGRAPHIC FUNCTION
POINTS TDECC RCU YES NO YES
ORIGIN TDECC RCU YES NO YES
LINES TDECC RCU YES NO YES
VOLUME FUNCTIONS
WEAPONS CONTROL VOLUMES TDECC RCU YES YES YES
PROHIBITED VOLUME TDECC RCU YES YES YES
RESTRICTED VOLUME TDECC RCU YES YES YES
SAFE PASSAGE CORRIDOR TDECC RCU YES YES YES
HPI/LAUNCHER DATA
MIN. LAUNCHER EL TDECC RCU NO YES YES
HPI CYCLIC EMCON TDECC RCU NO NO YES
CWAR SECTORS
PRIMARY SECTOR TDECC RCU YES YES YES
TARGET/JAM BLANKING TDECC RCU NO NO YES
HELICOPTER BLANKING TDECC RCU NO NO YES
ID WEIGHT FUNCTIONS TDECC RCU NO YES YES

SELF-DEFENSE CRITERIA TDECC RCU NO YES YES

TYPE OF DATA OPTIONS

GEOGRAPHIC X 1 LAT/LONG 2 GEOREF 3UTM

UTM SPHEROID X 1 INTRNL 2CL 1880 3 CL 1866
4 CL 1858 5 EVEREST 6 BESSEL

AZIMUTH X 1 MILS 2 DEGREES

RANGE X 1KM 2NMI

VELOCITY X 1 KNOTS 2MPS

ALTITUDE X

1 KILOFEET 2 KM
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The EMPLACEMENT DATA menu consists of
that data needed for operations with the ATDL, HI-
MAD task force, and miscellaneous data such as site
position and DLRP (see the Emplacement Dataillus-

tration).
I\/_eaximum safe velocity (MSV) is used asa hostile

ID weight. If target velocity exceedsthe MSV, the tar-

et’sidentity isweighted towards hostile. MSV must

e chosen with care as measured target velocity is
spread over areasonably large set of values withre-
spect to actual velocity. Therefore, to assure atarget
actually exceeds MSV, amargin for allowable error
must be selected. _

~ The three-dimensional designate and TBM mode
%mactlve) are only used when task organized with Petriot.

he three-dimensional designate causesthe HIPIR to
search around a point in space centered on the reported
target position from a three-dimensional sensor rather
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than performing the standard box search pattern. It is op-
timized for use with Patriot and is not recommended for
use with the AN/TSQ-73 due to expected ATDL-1 inac-
curacies and data update delays. The TBM modeis cur-
rently internal to Block 4; however, it requires a specific
code to activate it. This code is not available at the bri-
gade or lower levels. With Block 5, the TBM ability is
scheduled to be activated at the fire unit [evel. _
The GEOGRAPIC FUNCTIONS menu in-

cludes access to points of interest, origins, and line data
menus. They provide the capability to enter up to 20
P0| nts of interest, 7 hostile or friendly origins, and 8
ines. Thisdatais for display purposesonly to give the
TO more complete information about the target and
environment (see the Geographic Functionsiillustra-
tion). Points of interest can be designated as general,
BOCs, fire units, and assets as shown in the Point of In-
terest Dataillustration on page A-16.

SITE POSITION 7777722
DLRP POSITION 2777
SITE ALTITUDE XXX
SITE ATDL ADDRESS XX
PRIME TARGET LINE AZ XXXX
MAXIMUM SAFE VELOCITY XXX
3-D DESIGNATE X
TBM MODE X

727272 LAT/LONG

727772 LAT/LONG
KM (MSL)
MILS
MPS

ONO 1YES

ONO 1YES

SOURCE NUMBER xx

POINTS: 10 2 xxx 3 xxx
6 ox 7 xxx 8 xxx

11 xxx 12 xxx 13 xxx

16 xxx 17 xxx 18 xxx

ORIGINS: 21 xxx 22 xxx 23 xxx
LINES: 28 xxx 29 xxx 30 xxx
32 xxx 33 xxx 34 xxx

A LENT Al =111 MATA

4 xxx 5 xxx
9 xxx 10 xxx
14 xxx 15 0
19 xxx 20 xxx
24 xxx 25 xxx 26 xxx 27 xxx
31 xxx
35 xxx
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Friend and hostile origins do not provide ID crite-
ria because the three-dimensional data is not available
with the Hawk acquisition radars (see Origin Volume
Data illustration below). _

Linesinclude political boundaries, FEBAS, and
FSCLs (seethe Line Dataillustration).

The VOLUMES FUNCTIONS menu (see the
Volumes Functionsillustration) along with the volume
and corridor data menus, provides the information
used for target ID and filtering targets from automatic
engagement recommendation. _

olume functions contains two sets of three-di-
mensional volumes numbered 1to 48. Oneto 24 are
current and 25 to 48 are noncurrent. Only current sets
can be displayed on the TDECC. Volumies are classi-
fied asactive or inactive, and are of three types: weap-
ons control, restricted, and prohibited. The WC
status is FREE, TIGHT, or HOLD (see the Volume
Dataillustration). The fact that a target has violated

arestricted or prohibited volume will remain in the
track datafile until that track is purged or dropped, and
will be used for determining an automatic 1D based on
gevgghtl_ng function. A target’sWCV status is as-
with the target’s ID to determine engagability.

For example, an unknown will not be recommended if
its location is in a weapons control volume TIGHT. If
WCVs overlap, the most restrictive applies (HOLD
over TIGHT over FREE).

Corridorsinclude a set tag that corresponds to an
ID weight set, and are listed as unidirectional or bidi-
rectiona. Because corridors are defined in three di-
mensions and CWAR data.is only two dimensional,
volume uncertainty can exist (see the Corridor Data
illustration). CWAR targets and remote atitude un-
known targets are considered to bein a safe passage
corridor if radar coverage may pass within the corridor.
Targets that leave corridors no longer carry the friendly
weighting.

POINT OF INTERESTDATA
ID xxx
TYPE OF POINT «x 1 GENERAL 2B0OC 3FIREUNIT 4 ASSET
POINT 222777 77777 IN LAT/LONG
FUNCTION x ORETURN 1 DISPLAY
ORIGIN VOLUME DATA
ID xxx
TYPE OF ORIGIN x 1FRIEND 2 HOSTILE
NUMBER OF POINTS x IN LAT/LONG
POINT i Zrzzz POINT 4 zZzzzzz zZzzzzz
POINT 2 zzzzzz zzZzZZZ POINTS zzzzzz zzZrzz
POINT 3 zzzzzz zZzzzrzz POINT 6 zZz272
FUNCTION x O RETURN 1 DISPLAY
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LINE DATA

ID xxx
TYPE OF LINE x 1 POL-BOUND 2 FEBA 3FSCL
NUMBER OF POINTS x IN LAT/LONG

POINT 1 zzzzzz ZZZZZZ

POINT2 zzzzzz

POINT 3

POINT 4 2zzzzz ZZZZZZ
FUNCTION x 0 RETURN 1 DISPLAY

- VOLUMES FUNCTIONS

SOURCE NUMBER xx

DESTINATION NUMBER

XX

SET: CURRENT TACTICAL SET x NON-CURRENT SET x
VOL: 1 xxx 2 XXX 3 xxx 4 xxx 25 xxx 26 xxx 27 xxx 28 xxx
5 xxx 6 xxx 7 XXX 8 xxx 29 xxx 30 xxx 31 xxx 32 xxx
9 xxx 10 xxx 11 xxx 12 xxx 33 xxx 34 xxx 35 xxx 36 xxx
13 xxx 14 xxx 15 xxx 16 xxx 37 xxx 38 xxx 39 xxx 40 xxx
17 %Xxx 18 xxx 19 xxx 20 xxx 41 xxx 42 xxx 43 xxx 44 xxx
21 xxx 22 xxx 23 xxx 24 xxx 45 xxx 46 xxx 47 xxx 48 xxx
FUNCTION X 0 RETURN 1 DATA 2DEL 3 MOVE 4 SELECT
VOLUME DATA
ID xxx STATUS x 0 INACTIVE 1 ACTIVE
ALTITUDE LIMITS (MSL) UPPER KM LOWER XXX KM
TYPE x 1WCV 2 PROH 3 REST
NUMBER OF POINTS x IN LAT/LONG
POINT 1 zzzzzz ZZZZ2Z POINT 4 zzzzzz 2777722
POINT 2 zzzzzz zzZZZZ POINT S zzzzzz zzz7777
POINT 3 zzzzzz zzZ227 POINT 6 zzzzzz 7722272
WCV STATUS x 1 FREE 2TIGHT 3HOLD
FUNCTION x 0 RETURN 1 DISPLAY 2 CORR
'CORRIDOR DATA
ID XXX
STATUS X 0 INACTIVE 1 ACTIVE
ALTITUDE LIMITS (MSL) UPPER KM LOWER XXX KM
CORRIDOR SET TAG x
START POINT 27777 772ZZTZ IN LAT/LONG
END POINT 27777 77272
DIRECTION x 1 UNIDIRECTIONAL 2 BIDIRECTIONAL
WIDTH xx KM
FUNCTION x 0 RETURN 1 DISPLAY 2 CORR 3 REVERSE
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~ ThelOS module provides a capability to store cor-
ridor and volume data for a large geographic area and
to provide |OT scenarios to complement the 25 scenar-
los stored in the computer (see the following illustra-
tion). The 10S can store up to 16 groups of 24 volumes
each in addition to 25 10T scenarios. The TO can only

access the noncurrent volume set to transfer volume
datafrom the 10S to the computer. Once transferred,
normal procedures are used for the transfer to the ac-
tive set. The submenus for tactical volumesand [OT
scenarios are reached through these menus.

|0S FUNCTIONS AND SUBMENUS

10S FUNCTIONS
SOURCE NUMBER xx

10S INDENTIFIER aaaaananasasasssaasas
DESTINATION NUMBER

xx

e G Vo]

SET: iOS GROUP xx NON-CURRENT TACTICAL SET

VOL. 1)xx 200 30 4 50 25 o 26 xx 27 ot 28 xxx
5 6 00 7 8 o 29 0 30 ¢ 31 00 32 xxx
9 xxx 10 >00¢ 11 12 00 33 0 34 35 0t 36 o
13 0 14 xxXx 15 xx0x 16 500 37 xx 38 xx 39 0t 40 o0
17 XX 18 xxx 19 ¢ 20 0x 41 xxx 42 xxx 43 0 44 0
21 xxx 22 00 23 xxx 24 45 xxx 46 00X 47 0 48 o

FUNCTION X 0 RETURN 1 DATA 2ALL 3MOVE 4 GROUP 5INDEX

UNCLASSIFIED

IOS INDEX 1 OF 3

GROUP 1
2
3
4
5
6
7
8
FUNCTION x 0 RETURN 1 NEXT
UNCLASSIFIED
IOS INDEX 2 OF 3 TACTICAL VOLUMES
GROUP 9
10
1"
12
13
14
15
16 222200020902000000000000200000ARAANRANAAAA
FUNCTION x 0 RETURN 1 NEXT
UNCLASSIFIED
IOS INDEX3 OF 3 10T SCENARIO NUMBERS
1 5000 6 00« 11 000 16 000 21 500 26 00
2 5000 7 5000¢ 12 5000 17 >000¢ 22 00 27 000
300 8 50000 13 00 18 0 23 00( 28 00
4 5000 9 3000¢ 14 000( 19 000¢ 24 00 29 00
5 Y00 10 00¢ 15 000 20 >000¢ 25 00t 30 00
FUNCTION x 0 RETURN 1 NEXT

UNCLASSIFIED
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The HPI/LAUNCHER menu provides control of
parameters for the HIPIR and launchers, asshowniin
the illustration below. _ _

~ The minimum launcher elevation angle is the
minimum value allowed for launcher elevation during
afiring due to terrain or site restrictions. Firing cut-
outs, input at the launcher, provide additional restric-
tions for launcher elevations alowable for firing at
specificazimuths, _

TheHIPIR cyclic EMCON is used when the
threat of an ARM launch is highly probable and the use
of sector scan is desired. It reduces the amount of radi-
ation, and also the probability of detecting a target, to
increase Site survival when sector scan is activated.

The launcher model enable is used when the sys-
temisin SAFE to smulate up to six real launchers and

rovide simulated missile availability (three ﬁer
aunc_:her?_. This capability allows the system, when
tracking live targets, to recommend engagements and
fire smulated missiles, thereby enhancing operator
training. The system does not provide recommenda-
tions, nor alow missile firings, without available mis-
siles. The “hot” missile count is reported on ATDL,
and the FDC will consider the AFU out of action when
itisat zero. . .

The silent fire mode enable is used only in the
TEST mode for the level 2 1SC launch sequence test
to validate specific launcher features. It has no impact
on the silent firing capability of the system when track-
ing atarget with TAS, _ o

'CWAR SECTORS provides the capahility of in-
[?uttmg the system primary sector of interest (PSOI).

he blanking sectors are used to inhibit false alarms
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occurring in specific azimuth regions (blanking sec-
tors) from being processed, at the cost of also inhibit-
ing any real targets occurring in this same azimuth
region. Targetsinside the PSOI are rank ordered
higher than those outside. However, al self-de-
fense range targets within 360 degrees around the
site are prioritized regardless of in or out of sector.
The _capabiht%to inhibit benign and jamming targets
within ablanking sector exists. This causes the local
and ATDL reporting of any jammer within the sup-
pressed sector to be inhibited. However, benign tar-
ets continue to be detected and reported. edp to
our jam suppression sectors may be designated.
Although the capability to inhibit benign tracks
in the same manner asjammersis provided, it is not
recommended for use. _ _

The CWAR Sectors menu illustration on page
A-20 aso provides the capability to inhibit helicopter
track processing in specific azimuth sectors and to re-
motely reset the CWAR temporal CFAR map (heli-
copter detection threshold). , .

A fdse hellcocfter symbol from a rotating device
which cycles on and off (such as an air conditioner) can-
not be eliminated by resetting the temporal CFAR
map. For this purpose, up to four helicopter blanking
sectors are provided. These blanking sectors function
in the same manner as the jammer blanking sectors de-
scribed above. True helicopters as well as false helicop-
tersin this sector will also be suppressed. .

Three sets of adjustable ID weight sets are avail-
able for use by the automatic target recognition algo-
rithm.  Weights are set for corridors; prohibited

HPI/LAUNCHER DATA
MINIMUM LAUNCH ELEVATION 000X MILS
HP! CYCLIC EMCON X oNO 1YES
LAUNCHER MODEL ENABLE X 0NO 1YES
(AVAILABLE ONLY IN SAFE MODE)
SILENT FIRING MODE ENABLE X 0NO 1YES
(AVAILABLE ONLY IN TEST MODE)
HPIA FREQUENCY 3000 IN HZ
HPIB FREQUENCY 000X IN HZ
UNCLASSIFIED
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volumes (PV's); restricted volumes (RV's) IFF Mode 1,
2, 3A, and 4 responses; and MSV for both local and re-
mote tracks. Hawk Block 3 thresholds are half the val-
ues of the Block 4 and Patriot thresholds, so the ID
weights must be halved as shown in the table below.
Currently Hawk cannot enter volumes with multi-
ple attributes. If a PV needs both prohibited and re-

stricted attributes, such as Patriot uses, then that
volume of space must be entered as both a PV and an

RV. That way that airspace will be weighted in the same
manner for Hawk asitisfor Patriot.

~ Because Hawk Block 3 does not process overlap-
ping volumes, the lEr_oh| bited volume weight recom-
mended for Hawk is the total of the overlapping
volumes, divided by two (remember that Block 3 has
half the threshold of Block 4 and Patriot). When oper-
ating with Hawk Phase |11, Block 4, the same weights
may be used as the Patriot weight set 3.

BLANKING TYPE x 1 BENIGN

START STOP
PRIMARY SECTOR 00X 00K
BLANKING SECT 1 XXXX XXXX
BLANKING SECT 2 XXXX XXXX
BLANKING SECT 3 XXXX XXX
BLANKING SECT 4 XXXX 00X
RESET TEMPORAL CFAR MAP

2 JAMMER 3BOTH 4 NONE
(AZ IN MILS) START STOP
HELI SECT 1 XXX X000
HELI SECT 2 XXXX XXXX
HELI SECT 3 XXX XXX
HELI SECT 4 X0 XXXX
0 NO 1 YES

1D WEIGHT FUNCTIONS

SET NUMBER

CURRENT SET NUMBER

FUNCTION x 0 RETURN

x (1,2 OR 3
X

1DATA 2SELECT

UNCLASSIFIED
1D WEIGHT DATA
SET NUMBER X
CORR PROH  REST IFF-1 IFF-2 IFF-3 {FF-4 VEL
LOCAL 000 200¢ 000 00¢ XX xxx 008
REMOTE oo 00¢ 00 2000 X000 00 00¢
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The SELF-DEFENSE menu (see theillustration
below) contains the threat order number (TON
threshold, the range, the dtitude, and the residu
weapons control status.

Self-defense firings take precedence over any
other engagement. An unknown or hostile target is
classfied as a self-defense threat if it satisfiesall of the
following criteria

* Detected by CWAR or below a specified alti-
tude.

» Within a close range initialized by the TO.

* Approaching fire unit

* Low-threat order number.

This menu also contains the residual WCS. This
is the airspace not contained in any WCV. The status
of thisvolume must be defined to ensure that all tar-
gets are processed against a consistent set of criteria.

The DISPLAY OPTIONS menu illustration be-
low provides the option of placi nfg the auxiliary readout
(ARO) display at one of two different locations on the
screen and also provides the option of a GEOREF grid
or no grid display.

FM 44-73

Tactical Display and Engagement Control Console

Several Improvements have been made to the
TDECC. The most significant improvement isin the
capability to display air control measure Q/mbolo?y and
mapping symbology on the TCO panel (See the ollow-
ing two display diagrams on page A-22). The operator
enters the data for the displays into the data base by
means of tabular entries. However, the need still exists
for Blanners to ensure that correct datais provided to
AFP personnel maki n%the tabular entries. In addi-
tion, the RO panel has been changed to improve the
disp % of VTG and target data on asmgle display (see
the RO Display illustration on page A-23).

A new microprocessor has been added with an ex-
panded memo% Animproved TDECC display pro-
vides selectable range expansion of the PP
Present_atlon. New displays provide critical tactical in-
ormation such as maps, weapons control volumes, and
aphanumeric target and en%agement data.

The new multifunction display replaces the RO's
A-scope. It provides a smultaneous display of HIPIR
target data, HIPIR modes, and VTG video from the
optical tracking sensor. Each of the five categories of
display occupies a different area on the display scope.

SELF-DEFENSE CRITERIA

THREAT ORDER NUMBER THRESHOLD xx

RANGE
ALTITUDE
RESIDUAL WEAPON

CONTROL VOLUME

xxxx KM

xxxx KM

x 1 FREE 2 TIGHT 3 HOLD

- DISPLAY OPTIONS

ARO POSITION X
MAP GRID X

1 SOUTH
1 GEOREF

2 NORTH
2 NONE

UNCLASSIFIED
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..........

1. Safe passage corridor
2. Weapons control volume
3. Prohibited volume

4, Restricted volume
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1. Link status readout 15.1 RAD or SIL indicator
2. TARGET ID readout 16. Auto track indicator (VTG)
3. Azimuth TW pointer 17. HIPIR lock indicators
4. TARGET RANGE readout 18. Manual speed cursor
5. TARGET AZ readout 19. Speed indicator
6. Azimuth search bar 20. Spectrum analyzer/power map display
7. TARGET ALT readout 21. Ap h/recede indicator
8. HPI STATUS readout 22. HIPIR elevation indicator
9. TGT azimuth pointer 23. TGT elevation pointer
10. HPI RANGE readout 24. Elevation TW pointer
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12. HPI AZ readout 26. MIF (missile-in-flight) indicator
13. HPI ALT readout 27. Tracker gate markers (VTG)
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Note: All

targetdata is hypothetical and Is shown for illustration purposes only. VTG presentation Is disproportional in size to target range data.
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The Hawk unit will be operating against a poten-
tidly target dense ECM environment in which loca ac-
quisition radar target detection ranges and available
reaction time may be greatly reduced. To reduce the
operator burden in this environment, the display range
IS selectable between 120, 80, and 40 kilometers. This
allows increased resolution within the region of critical
interest to the fire unit in a typical wartime scenario.
~ Fireunit alignment to a common reference point
is critical to the successful engagement of hostile tar-
?ets, especially remote tracks. It isalocal function per-

ormed durln? site emplacement, then rechecked
periodically. Alignment may be accomplished in EM-
CON silent. The corrected azimuth to align all ele-
ments of the fire unit is entered into the PCP ADP and
into the radar microcomputers. In addition, radar and
launcher limit values, including HIPIR minimum ele-
vation box search and site altitude, are entered into the
HIPIR. When possible, PADS or GPS should be used
for Site location and north reference. The following
aertsmay occur in the ARO alert line under the given
situations.

* ENGAGE HELICOPTER VIA MANUAL
ASSIGN-a response to an attempt to assign a CWAR
helicopter using ENGAGE OTHER. Helicopters
should be assigned using MANUAL ASSIGN.

« ACTION MAY DESTROY MISSILE IN
FLIGHT--only used when missiles will be destroyed
upon the next action the TCO would take based upon
the computer recommendation. Typicaly, this dert is
snown if aLASHE Preemptipn engagement is recom-
mended and a missileisin flight in an ongoing pencil
beam engagement. At this point, the TCO till hasthe
option to refuse or do nothing about the current rec-
ommendation, thus preserving the missilesin flight. If
time to intercept for the pencil beam engagement is
long, the TCO may select to alow the missile to be de-
stroyed in favor of engaging the high-threat LASHE
targets.

» POSSIBLE DEGRADED MISSILE PER-
FORMANCE--the HIPIR is tracking atar?et at less
than the minimum launcher pointing angle and -
th_ouqh the FIRE light isilluminated the 8robabi|ity of
misslle seeker lock 1s degraded. The TCO should con-
sider thisif the missile count is low or the terrain forces
the target to increase altitude as it approaches.

* TRACK NOT WIDE BEAM ENGAGE-
MENT--the TCO has hooked a target and pressed
WIDE BEAM ENGAGE OTHER and the hooked
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target is not within LASHE range or current antenna
coverage.

* ENGAGING A FRIEND PROTECTED
TARGET—thereisafriendly aircraft in the vicinity of
the enﬁaged target. The TCO should wait until the
][_n end has cleared the path of the hostile aircreft before

iring.

* NO RADAR DETECTING ASSIGNED
TARGET—the acquisition source s no longer tracking
the target. The TCO should seeif there are other tar-
%ets in the immediate vicinity and redirect the search
It there are.

» WIDE BEAM FAILURE IN EFFECT--the
HIPIR cannot support the LASHE en?agements.

There are several menus available through the
ARO to provide additional target information to the
TCO. The track data menu contains the track data and
ID data menus (see the following two illustrations).

Threat assessment is an interactive process be-
tween the system and the TCO (see Threat Asses-
sment on Situation Display illustration). The purpose
of threat ordering, which aids threat assessment, Is to
prioritize the sequence in which targets are %r:?aged to
optimize the number of hostile targetskilled.

There are separate threat order number lists for
different targets such as ABT and LASHE. A high-
threat list is displayed on the ARO by operator selec-
tion. it provides information on the top 10 ordered
threats and their current posture and ID. Helicopter
targets are also threat ordered, but at a very low-threat
value due to the absence of range and range-rate data.
Thus, these targets do not appear as high threats and
are not recommended by the computer for engage-
ment. TBM targets are not evaluated for engagement
until after apogee.

Collective Protection Equipment

~ Thecaollective protection equipment (CPE) pro-
vides protection for both PCP personnel and equip-
ment during operationsin a nuclear, biological, and
chemical wartare environment. Personnel are pro-
tected by working in a controlled air supply. Contami-
nants from the outside air are removed by a gas and
particulate filter unit. After being filtered, the outside
air under positive pressure is fed through the air condi-
tioner into the shelter. A protective entrance enclo-
sure which is erected around the PCP shelter door
provides additional protection when it is necessary to
enter or exit the PCP. An M43 detector unit and an
M42 alarm unit provide awarning to PCP personnel
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ID DATA
LTN: nnn RANGE: nnn KM
ATN; xx000 IOT TN: nnn

IFF:  nx 000000000000000000000000¢

ID: xx - CON

OPERATOR ID; 0X «====
AUTO ID: »xxx

REMOTE ID: xx

ID COMMANDED: x

AZIMUTH: nnnn MILS

X X X X X

EST NEXT CHAL: xx SEC

: CORRIDOR STATUS

: PROHIBITED VOLUME

: RESTRICTED VOLUME

: MAX SAFE VEL EXCEEDED
: JAMMER HISTORY

__TCO TRACK DATA/ID DATA TABULAR DISPLAYS

TRACK DATA
LTN: nnn iD: »x
ATN: xxo000 REMOTE ID: xxx

POSITION: 0000 3000000

RANGE: nnn KM HEADING: nnnn MILS

SPEED: nnnn MPS

SCURCE: 0000t
RAID SIZE: 0
TON: nnn

AZIMUTH: nnnn MILS
ALTITUDE: nnnn KM

Legend:

(a) Hawk Site

(b} Auxiliary Readcut Display (ARO)

(c) Hostile Target (Low Threat Receding) With:
Speed/Heading Vector

(d) Hostile Target (Most Threatening) (Steady) With:
To-Be-Engaged Modifier (Symbol Blinking)
Time to Last Launch (TTLL)
Launch Now Intercept Point (LNIP}

(e) Hostile Target (Second Most Threatening) With:
Speed/Heading Vector

(f) Safe Passage Corridor (Bidirectional)

(g) Friend Target (in Safe Passage Corridor)

(h) Weapons Control Volume

{lkt Hnetila Tarnat {Not Elinibla for Enaanamant! (in Waanons C
{NOt EligiDie Tor Engagement) {In vwweapons L

AN TSI v g

() Battalion

(b)
Auxiliary Readout Display
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that chemically contaminated air is present. This

eqéjigment (see the following illustration) improves
NBC defense measures for the platoon.

~Integral Operator Trainer .
_Theintegral operator trainer (I OTR, can smulate
tactical Situations for specific training of the RO, TCO,
or both, using scripted scenarios. In addition, the AFP
can design its own scenarios, but software contains 25
|or rogrammed training scenarios. While using the
OT, the instructor has the capability of using the site
tactical maps, modifying the maps, or using scripted
maps for training. |f the maps are modified for train-
ing, they do not change within the data base. Thein-
structor can aso act as the FDC and can issue
engagement orders as wel| as preemptive commands.
~ The IOT generates simulated targets of various
arrcraft types and performs complete System simula-
tion. A generator module is used during 10T opera-
tions. Under 10T software control, the HIPIR doppler
generator module outputs a complex audio signal Sm-
ulating the HIPIR tracking radar doppler return. The
detection ranges are redlistic due to afunction of target

size. Thismodule and the IOT program simulate the
track and audio effects of the following tactical and
ECM targets.

o Jet aircraft.

* Helicopters.

* Formation aircraft.

* Horizontal and vertical weaves.

» Wild Weasel attacks.

* Air-launched missiles.

* ECM aircraft (SOJs and SSJs).

The 10T contains simulation models of the

CWAR, HIPIR, PAR, IFF, launchers, and missiles.
The IOT operates with either the ATDL command
links or with the tactical operations center role Per-
formed by atrainer using the RCU to provide realtime
inputs.
Remote control unit, The remote control unit (RCU) is
a hand-held interactive terminal used as an input-out-
put device. It allows arapid transition from training to
tactical operations.

PROTECTIVE ENTRANCE
AIR INLET

/ PROTECTIVE ENTRANCE
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Pulse acquisition radar  The PAR simulation model
consists of the following functions:

* Initiaization.

* Status monitor.

* Signal strength model.

* BCP /O function.

* Digital signa processor/PAR module.

* Radar mode control.

* Transmitter frequency.

* RCU mode control.
CWAR. The CWAR simulation model consists of the
following functions:

* |nitialization.

* Status monitor.

» Radar mode control.

* Report mapping.

» Track while scanning.

* PCP I/O processing.
HIPIR. The HIPIR simulation model includes func-
tional modes of—

* Silent and ready.

* Pencil beam assignment.
» Manual assign.

* Sector scan.

* LASHE.

* ECCM controls and displays.
|OT. The|OT does not allow VTG operations.
ATDL. The ATDL simulation trainsthe TO in
engagement commands, remote track wmboltl)\%y and
engagement, 1D conflict resolution, ECCM, and
communications procedures with higher headquarters.
For the [OT to operate, the system must be tactical I&/
emplaced, oriented, aigned, and initialized. The Bloc
3 gtcenanos do not function properly with the Block 4
system.

HAWK SYSTEM LIMITATIONS
Hawk units have certain limitations. Units must
be aware of these limitations and must plan operations
to reduce their impact on mission accomplishment.
These limitations include cabling, line-of-sight re-
quirements, signatures, masking terrain, equipment
preparation time, and launcher reload.

CableLength
The Hawk s¥stem uses a large number of power
and data cables. The Phase Il assault fire platoon uses
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six power and eight data cables along with communica:
tions antenna cables. This extensive cabling limits dis-
persion of items of equipment (see the Cable Layout
Illustration on f)age A-28). An overall comparison of
Phases || and [11 1s made in the Hawk Phase |1 and
Phase |11 Comparison illustration on page A-29.

_ Line-of-Sight Requirement
Line of sight is desired between radars, HIPIR,
and launchers; between the LSCB and |aunchers; and
between the fire unit and C2 facility multichannel radio
antennas. Alternate procedures and equipment are
availableif line of sight is not possible, but system ef-
fectiveness will be reduced.

Hawk Signatures _
The Hawk system produces severd significant sig-
natures.
» Smoke from generators and missile backblast.

* Visual signatures from deployed Hawk equip-

ment, support equipment, and trails used for entry and
exit to site location.

* Infrared and acoustic signatures from Hawk
equipment, especially generators.
~+ Electronic signatures from Hawk and commu-
nications equipment.

‘Radar Operations
Radar capabilities can be reduced by—
* Mutual masking when radars are too close to-
gether (lessthan 31 meters).
* Terrain masking when topographic features
create areas in which arrcraft can fly undetected.

Terrain

Terrain limits Hawk deployment in the following
ways.

. Terrain dope and firmness. Equipment loca-
tion must have a 10-degree slope or less, have ade-
quate drainage, and be firm enough to support
equipment.

» Access. Site support operations require access
roads and internal roads.

» Size of area. Phase Il minimum site areais 130
by 160 meters. Phase Il minimum site area is 120 by
375 meters.

Equipment Preparation Time
Hawk is a mobile system that normally relocates
for survivahility asthe tactical situation dictates. How-
ever, each time the unit moves, the system is out of ac-
tion. Out-of-action time is the sum of the times
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CABLE LAYOUT

FIRE CONTROL SECTION
(ASSAULT FIRING PLATOON)

FIRING SECTION

| PHASE It

Note: All measurements are in meters (minimum to
maximum cable length).

FIRE CONTROL SECTION
(ASSAULT FIRING PLATOON)

FIRING SECTION

| pHASEM

Legend: )

Data cable 114M (375 Ft)
= « » «» « Power cable 114M (375 Ft)
=== Comm cable WD-1/TT (A/R)
smnsmneee Data cable WF-16/U (A/R)
—&=3— Cable extender

needed for preparing the platoon to travel, the actua
road movement, and the system emplacement. The prep-
aration for travel (march order) time should be daytime
60 minutes and nightime 90 minutes and the system em-
placement time is daytime 45 minutes and nightime 90
minutes. The actual travel time will, of course, depend
on speed and distance traveled. The effect on the overdl

defense of moving a Hawk battery can be reduced by

moving the battery 1n platoon echelon. Using this meth-
od, one AFP continues its AD mission while the other
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AFP moves. The amount of time a movement takes is
highly dependent on time of day, road clearance, wegther
conditions, crew training, and the enemy Situation.
MOPP levels will also degrade movement times. Note
Leaders should be aware of the degradation of perform-
ance as soldiers become fatigued. Crew rotation should
be included in the planning proms. Leaders should also
|@Ian for the effects of stress on crew performance. See

Ms 22-9 and 26-2 for further guidance on stress and
performance.
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HAWK PHASE Il AND PHASE Il COMPARISON

EQUIPMENT

SYSTEM

CAPABIL-
ITIES

CWAR

HIPIR

o

PAR .

“ROR, ICC, AND BCC

TEST EQUIPMENT.
LAUNCHER
TRAINING

DATA PROCESSING

TARGET DISPLAY

MAPPING SYMBOLOGY

AIR CONTROL SYMBOLOGY
SELF-DEFENSE

MULTIPLE ENGAGEMENTS

RO TARGET DATA DISPLAY

ECCM
NBC DEFENSE
DATA PROCESSING

TARGET DETECTION

ECCM
DATA PROCESSING

TARGET INTERCEPT DATA

MULTIPLE TARGET
ECCM

BITE

DATA PROCESSING

YSTEM

PHASE 1l

USED
USED
USED
3 PER AFP

SIMULATION AN/TPQ-28

ICC, PCP, AND MULTIPLE BRUs

MULTIPLE TARGETS

TEMPLATE OR OVERLAY
TEMPLATE OR OVERLAY
FIDOC
FIDOC

VTG, A-SCOPE, MULTIPLE
INDICATORS

GOOD

(L0

NON-ORGANIC
MULTIPLE BRUs
2 SCANS FOR COMPLETE

TARGET DATA

GOOD

MULTIPLE BRUs

ANALOG

MULTIPLE BRUs

PHASE Il

INCREASED DATA TRANSFER SPEED
MAY BE USED WITH PCP
ELIMINATED

REDUCED, IMPROVED BITE

MAY USE 6 WITH AFP

ORGANIC 10T IN PCP
MICROCOMPUTER

MULTIPLE TARGET DISCRIMINATION
AND ACCURATE RECEDE TARGET
DATA

DIGITAL DISPLAY

DIGITAL DISPLAY

FIDOC PLUS LASHE

FIDOC PLUS LASHE

COMBINED VTG AND DIGITAL TARGET
DATA

IMPR

XOVED BY ECM WEDGE

M-14 CPE
2 MICROCOMPUTERS
1 SCAN, COMPLETE TARGET DATA

MULTIPLE TARGET DETECTION AND
DISCRIMINATION

IMPROVED

MICROCOMPUTER

DIGITAL

TRACK, DISCRiMINATE, COMMAND
MISSILE TO NONKILLED TARGET,
WIDE BEAM

IMPROVED

IMPROVED

MICROCOMPUTER
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~Launcher Reload Time N
‘The missile movement crew (composed of firing
section personnel) refoads the launchers with missiles
from the missile storage area using the Hawk |oader-
transporter. Launcher reload time depends on crew

proficiency, weather, terrain, and light conditions. A
crew should be able to reload a launcher as quickly as
hﬁgrsg blein existing conditions, per ARTEP 44-497-30-

HAWK-PATRIOT TASK FORCE

In atask force organization, new capabilities en-
hance the ICC's capacity to control Hawk AFPs. This
section will discuss in detail how to optimize the system
when operating as atask force or under a master battal-
ion conﬂ%uranon. . .

The basic concept of the improvementsisto en-
hance Hawk AFP control under an ICC by automating
as much as possible the Hawk tasks of identification,
threat assessment, and engagements. The ICC soft-
ware accommodates the Hawk Phase |11 improvements
of identification, providesincreased update rates on
specific commands and track assignments, and im-
proves HIPIR search patterns. This provides subordi-
nate Hawk units with the opportunity to reduce
reaction time and increase the probability of HIPIR
]Ealrlget lock. Mgor ICC PDB-3 improvements are as

ollows:

* |CC can control increased number of FUs.

* Improved track management tailored to Hawk
SENsors.
* Automated fire distribution.

* Improved ID IFF coordination conflict resolu-
tion.

~ NUMBER OF FIRE UNITS .

The size of the task force is defined as a function
of METT-T and overall system capahility. PDB-3 a-
lows aPatriot |CC to control up to 12 subordinate FUS.
The combination of FUs that can be controlled isa
function of the type of unit. Any Combination of Patriot
and Hawk may be assigned to an ICC as long as no
more than 6 Patriot FUS are assigned. If all the units
are Hawk, then 12 maybe assigned. The ICC can ac-
commodate either Hawk AFPs or a battery configura-
tion with communications directly to the ICC.

IMPROVED TRACK MANAGEMENT
Thisis provided by the PDB-3 ICC software
through Petriot acquisition support to Hawk AFPs
which have no local data. Support of the Phase 111 en-
hanced HIPIR three-dimensional search capability
will be provided on tracks for which the ICC has report-
ing responsibility. The ICC will increase the track data
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update rate to Hawk in support of weapons assigned,
covey, or eng%e commands. If Hawk loses lock or is
coasting, the 1CC will take over reporting respongibilit
and increase the track data update rate to the Haw
unit, providing a higher probability of the HIPIR reac-
quiring the target.

AUTOMATIC FIRE DISTRIBUTION .

In terms of fire distribution, the Hawk units are in-
tegrated into the ICCs to be mgelg_%ed Queue (TBEQ—
the recommended target list an pairi ngs}. Launch
now mterceﬁt points (LNIPs) are computed for Hawk
AFPs, and these AFPs are also considered in the asset
defenselogic. o

An LNIPis computed for each track and a validit
check is made for dtitude, range, HIPIR dﬁpBIer cutoff
velocity, and missile gimba limits. If the LNIP is valid,
then the Hawk unit is eligible for FU selection. If the
LNIPisinvalid, the AFP is not considered a candidate
until the next reassessment.

IMPROVED ID/IFF COORDINATION

The identification processing has been improved.
Phase || Hawk has an automated identification
scheme that closely parallels that of the Patriot system.
The following paragraphs will provide a detailed expla-
nation of this system and some of the cautions and
steps necessary to ensure efficient operations (see the
Static Symbol o%y_ illustration). .

An'ATDL-1 identity can be accepted automatical-
Igat the ICC if the Patriot system isin the automatic
ID mode. If the system isin the manual I1D mode, the
ICC operator will be required to accept or reject al
identity changes. If aPatriot track correlates with the
ATDL-1 track, the ATDL-1 identity will be used until
the Patriot auto-ID system determines a more definite
identity. For examplé, if Hawk sends up an identity of
unknown, that will be the target ID. If the track corre-
|ates with an unknown Patriot track, the target 1D will
remain unknown. If the Patriot ID becomesiriend, the
target ID will automatically change if the systemisin
the AUTO ID mode. If the system is in themanual ID
mode, the ICC operator will be aerted.
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1 anand:
LOYOTIw.

g) Grid.
cg Hawk, FAAD, and Patriot.

STATIC SYMBOLOGY
OPERATIONAL
SOFTWARE iNTERACTION

FUNCTION SYMBOL DISPLAYED REQUIRED

1. GEOREF GRID MARKERS +AAAA @) NO

2. POLITICAL BOUNDARY , o R B N

3. FEBA OR FIRE SUPPORT COORDINATION LINE (FSCL) — 4 NO

4. RANGERINGS . | | T e N

5. GENERAL POINT 3

6. FIRE UNIT OR OTHER COMMAND POSTS e

7. BATTALION B

a I'\A"!-"ﬂlﬁ;\‘lhl"ﬂf\nﬂmn“r\, M i R

8. SAFE PASSAGE CORRIDOR ol B Rt = Ao

9. WEAPONS CONTROL VOLUMES % 240 YES

10. RESTRICTED VOLUME e

11. PROHIBITED VOLUME At

12, HOSTILE/FRIENDLY ORIGIN ] 7 NO

20-kilometers or 10-nautical mile intervals (selectable during initialization/on-line modification).

(d) The location and site addrass of the battalion is automatically entered and displayed when points are selected where the ATDL fink

is active. The point is ramoved when the link is inactive.
(e) Additional entry points (up to 24) stored in auxiliary storage.

Automated conflict resolution has been incorpo-
rated in the ICC software based on a series of 1D reso-
lution tables. However, 1D conflicts can still occur and
may recv]n re operator intervention.

In the past, the ICC did not perform weapons con-
trol volume correlation for Hawk tracks. Hawk tracks
were only checked for correlation with the ICC's residual
weapons control status. With the fielding of Phase |11
Hawk and its ahility to perform volume correlation, the
PDB-3 ICC has been modified to perform weapons con-
trol status and volume correlation for Hawk tracks.

The task force operations officer must ensure that
the data base in use has been provided to AFPsin the
task force. This may be accomplished by making a hard
copy of the Petriot data base and providing this to sub-
ordinate AFPs. Phase |11 Hawk AFPs must perform
volume correlation on the same data base as Patriot.
Unlike Patriot, the results are not sent over the data
link to the ICC; ATDL-1 will not support this. With
PDB-3, the ICC has the same weapons control volume
correlation as Phase 11 Hawk. This ensures that both

systems maintain the same weapons control status on
aparticular track.

For tracks with altitude such asa HIPIR track, the
|CC correlation will use the altitude provided and per-
form normal volume correlation. For CWAR and PAR
tracks which do not have altitude, correlation occurs if
the altitude limits for the radar fall within the altitude
limits of the volume. For example, if the altitude limit
of the radar is 5,000 feet and the volume is from the
ground to 30,000 feet, the target would correlate. How-
ever, if the lower limit of the volume is 10,000 feet, the
tar%et would not correlate since the radar upper limit
in thisexample is below the volume (seeillustration on
page A-32). .

For correlation with multiple volumes, the most
restrictive weapons control statuswill apply (WEAP-
ONS HOLD over WEAPONS TIGHT over WEAP-
ONS FREE). If the track does not correlate with any
weapons control volume, it is checked against the re-
sidual status. Since heading and speed criteria are not
used in this correlation, Hawk-only targets displayed
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at the ICC could carry the wrong weapons control sta-
tus. For exa%)le, if the Patriot data base has a direc-
tiond WEAPONS HOLD volume, Ha/_vk-qnlw%rgets
processed within that volume will maintain WEAP-
ONS HOLD regardless of the direction in which they
are moving.

__EXAMPLEOF
TARGET ALTITUDE AMBIGUITY

CWAR COVERAGE

GROUND RANGE

TARGET
POSITION

SOFTWARE MASTER BATTALION

The basic concept provides the ICC the ab|l|t)|/_ to
function as a brigade masterbattalion C2 element. The
software builds on the task force capabilities described
below. The master ICC _SM |CC) controls subordinate
ICCs (SICC), AN/TSQ-73 BOCs, and GEHOCs. The
major features include--

* Interface with up to nine external battalion
elements, of which five maybe subordinate battalions,
one higher echelon plus three auxiliary link inputs.

* Brigadewide track management.

* Automatic fire distribution battalion engage-
ment assignment.

* |D/IFF coordination.
 Communications improvements.
* Display enhancements.

* |nitialization improvements.

The brigadewide track management function is
one of the main benefits of using an MICC as a brigade
control element. The MICC will establish and main-
tain correlation of track data from Patriot and Hawk
FUs, subordinate battalions, auxiliary units, and higher
echelons. This correlated air picture will be shared,
within filter limits, between MICC and subordinate
battalions. In general, tracks will be correlated and
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triangulated at the master battalion and only those
tracks which are not being reported will be reported bg
the MICC to the subordinate battalions. The MIC(
will accelerate the track data update rate to subordi-
nate ATDL-1 battalionsin support of cover and engage
commands when the |CC has reporting responsibility
and local Patriot track data is available.

~ TASK FORCE SIZE

_As previously mentioned, the factors of METT-T
will assist in defining whether to fight as separate bat-
talions or as a task organized force. However, the fol-
lowing are technical and tactical items that must be
considered when addressing the advantages and disad-
vantages of a HIMAD task force. .

~ Theterrain and mission will be major factorsin de-
ciding whether to fight as pure battalions or to task or-
ganize. If thereisno requirement for overlapping
coverage between Petriot and Hawk, then pure Patriot
and Hawk battalion operations may be favored. How-
ever, if thereisarequirement to have Hawk operate
in Patriot coverage, then task force organizing should
be strongly considered. This places both weapon sys-
tems undér the same automated fire direction center
(FDC)--the ICC--which provides improved track cor-
relation, target identification, threat assessment,
Weapons assignment, automatic eng%agements, and
friendly protection. These enhanced functions result
in more positive target identification and increase sys-
tem responsiveness and survivability. _

The basic ﬁhllosophy of employing Patriot and
Hawk has not changed. Patriot is emplaced as the base
piece and augmented by Hawk. The Hawk emplace-
ment should be 10 to 30 kilometers forward in valleys
and low areas not covered by Patriot. Thiswill assure
that the Petriot air pictureis provided to Hawk and that
Hawk will cover the areas not covered by Patriot. Hawk
can aso he deployed on the flanks and rear of the Pa-
triot FUs to protect them from aircraft attacking out of
their sector. In a TBM-heavy environment, the Hawk
units should be emplaced within 20 kilometers and for-
ward of the Patriot fire unit to provide TBM protection.

HAWK AFP |

Hawk AFPs will initially operate centralized to the
ICC. With the introduction of Phase |11 Hawk, both
systems have the capability of performing volume cor-
relation in support of weapons control and passive
identification (see the Weapons Control Volumesillus-
tration). Task force operations officers must ensure
that the data bases generated for the mission consider
the Hawk elements assigned. Hawk now has the ability



to enter, viatabular display, the following: restricted
volume, prohibited volume, safe passage corridors,

safe velocity, and weapons control volumes HOLD,

TIGHT, and FREE. The weights associated with each
volume are initialized by the Hawk operator via the Re-
mote Control Unit, and stored in memory.

RESIDUAL VOLUME

UNCLASSIFIED

SAFE PASSAGE
CORRIDOR

Hawk Block 4 software has the same point totals
necessary to achieve the same identifications as Pa-
triot. It should be noted that the Hawk auto-identifica-
tion process does not have a point total for
Unknown-Assumed Friend. Hawk will repeat this1D
if it has been received and accepted. Hawk will treat
thistrack in the same manner as Patriot does—it will
not be considered for automatic engagement.

Therestricted volume is entered'in the Patriot sys-
tem as a hostile volume with a restricted attribute and
entered in Hawk as asingle restricted volume. The
prohibited restricted volume will be entered in the Pa-
triot system as a hostile volume with prohibited and re-
stricted attributes, but must be entered into the Hawk
system as two separate volumes. The LLTR and other
corridors will be entered as single special corridorsin
both the Patriot and Hawk systems. The WEAPONS
FREE areawill be entered as a single weapons control
volume in both systems. _ .

As previously mentioned, there is no point sum for
Unknown-Assumed Friend in the Hawk system. The
1D resolution tablesinherent in the ICC reslilt in alike
identification being provided to both systems.
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Both Patriot and Hawk operators must be trained
to work together to ensure that the HIMAD task force
functions properly. Training and familiarization should
be conducted in the following areas:

* Site surveys, emplacement, and initiaization.
* 1CC commands and Hawk responses.

* Terminology.

* Track management and ID correlation.

* Accuracy of data.

ICC COMMANDS AND HAWK RESPONSES

The ICC may send commands initiated by the
computer or by operator action. At the Hawk AFP, it
may be difficult to tell whether a command was opera-
tor or computer initiated. Patriot TDs and TDAS, used
to directing the fires of Patriot batteries over data link
with little or no voice direction, will find that initially
they must talk to Hawk AFPs more frequently. The
Air Picture Symbology, HIPIR Statusillustration de-
picts the symbology used in the PCP.

HIPIR SEARCH

_HIPIR COAST|
DELDCK)

HIPIR A TRACK POSITION (LOCK-ON) 1]
 ACKNOWLEDGED ATDL ENGAGE COMMAND | A~

ACKNOWLEDGED ATDL COVER COMMAND A-C

(HIPIR A) L

ACKNOWLEDGED ATDL CEASE FIRE COMMAND |  A-GF
(HIPIRA) : L]

- COMMAND (HIPIR A

ACKNOWLEDGED ATDL ENGAGE RIPPLE ‘,‘-f"
COMMAND HIPIRA) =
| LASHE SECTOR (LINES RADIATE FROM CENTER |
TO4OKM)- e
QUEUED ATDL COMMAND
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Engage

~ Inthe semiautomatic engagement mode, the Pa-
triot ICC presents a list of targets to the TDA. This lig,
called the to be engaged queue (TBEQ), isin order of
threat and gives arecommendation on which AFP to
use. The TDA reviews the recommendations and is-
sues ENGAGE commands to the subordinate units.
This “ Shoot-off-the-queue” method of engagement is
the preferred way to engage. In the automatic engage-
ment mode, the computer issues engagement com-
mands from the same TBEQ, and the TDA can
override the decisions of the computer. This method
isnormally used only when the number of targets avail-
able for engagement exceeds the ICC crew’s capacity
to handle the situation in the semiautomatic mode.

By design, the ICC will not allow an ENGAGE
command to be sent to a Hawk AFP unless the target
is engageable by Hawk. The target will produce an |
RANGE within a specified time. Thisis because emis-
sion control for Hawk HIPIR radarsis extremely im-
portant. Issuing an early ENGAGE command would
require unnecessary radiation by the HIPIR before the
command could be executed.

In addition, the ICC will not issue an ENGAGE
ona &am strobe that is not range resolved. When the
Hawk HIPIR locks on ajammer or the RO uses manual
range controls, the AFP will report ajam strobe to the
ICC. Since the ICC will not issue an ENGAGE com-
mand, the situation must be dealt with verbally. The
AFP must tell the ICC what is going on with the track
and request direction. In some cases, it may be possible
to standardize actions to be taken by the AFP, so that
the ICC knows what is happening, thus reducing the
need for talk. It isimportant for Hawk operators to un-
derstand what actions will produce the jam strobe at
the ICC, and that such a strobe inhibits the ICC's tar-

et correlation, shared ID, and the issue of an EN-
AGE command.

Cover
The COVER command can only be issued manu-
aly by hooking the target, des ?_nan ng the desired AFP,
and sending the command. Unlike the ENGAGE com-
mand, COVER can be sent on any target, approach or
recede, with one exception: it will be rejected if the tar-

get is beyond the system range.

Cease Fire _

The ICC may apply a CEASE FIRE by hooki n? the
target and pushing the switch indicator. If the HIPIR is
assgned to that target a CEASE FIRE will be received
at the AFP. A CEASE FIRE may aso be manually or
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automatical Ig applied to atar?et by control echelons
above the ICC to which a datalink exists.

During an air battle, an ICC automatically gener-
ated CEASE FIRE can occur. Without any Hawk op-
erator action, a CEASE FIRE will be sent to the AFP
whenever it does not respond within a specified time
period to the ENGAGE or COVER command. The
response that will inhibit the issue of the automatic
CEASE FIRE is WILCO. If the AFP does not re-

ond, the TD receives ano response alert and a
EASE FIRE is issued automatically.

Hold Fire

The ICC can send amanual or an automatic
HOLD FIRE to atarget in the same way as a CEASE
FIRE. Every time the HIPIR reportsits status to the
ICC, the ICC will send aHOLD FIRE command to the
AFP. If theTCO or RO sendsa CANTCO or REJECT,
and the HIPIR stays assigned to the target, it will ap-
ear momentarily that the HOLD FIRE was removed.
owever, within seconds, another HIPIR report will
be sent to the ICC and the HOLD FIRE will bereis-

Sued.

The 1CC sends an automatic HOLD FIRE, if the
HIPIR is assigned to a track with an ID of Unknown-
Assumed Friend. For Phase Il AFPs, the letters AF
will appear on the second page of the track data tab and
the symbol U will appear as dashed, not recommended.
These tracks will continue to be displayed on the Phase
Il Hawk high threat list, if appropriate.

HOLD FIRE will be issued automatically when-
ever the HIPIR isassigned to an ID friend track or if
the target 1D is changed while the HIPIR is tracking it.
The HOLD FIRE inthe last case will be issued imme-
diately and usually before the ID changeisvisibleand
the TDECC FRIENDLY TRACK lamp is illuminated.

Cease Engage

The |CC operator can issue a CEASE ENGAGE
to a specific AFP, but since thisis not a command that
the Patriot system uses there is no switch action for it.
The TD issues the CEASE ENGAGE command using
the Hawk enSgEa%ement summary tab. .
A CEASE ENGAGE will be issued automatically
in two circumstances.  Firt, if the HIPIR is assigned
to aremote told—in track which is being dropped for
lack of radar track updates. The ICC will issue the
CEASE ENGAGE command to keep the AFP from
continuing to search for atrack on which it cannot pro-
vide Legitimate location data. If the Hawk RO has de-
tected atrack at this azimuth and location and if the
HIPIR was originally assigned based on an ENGAGE
or COVER command, then it is possible that the



CEASE ENGAGE isinvalid. This must be coordi-
nated verbally between the TO and the TD. Second,
when the ICC has determined that the current HIPIR
asggnment isnot ascritical asanother, it will issuea
CEASE ENGAGE. Instead of waiting for the AFP to
become free, the ICC looks for atimely response. It
will automatically issue the CEASE ENGAGE com-
mand to free up the HIPIR for a new engagement.
This CEASE ENGAGE for ahigher priority target is
observably different from the one above in that the
Hawk TO will observe a queued command symbol “0”
on a different target at the same time the CEASE EN-
GAGE is displayed.

Terminology _
_There are certain terms which cause confusion

during task force operations. Some common examples
ae

» Engagement. Hawk considers the process of
assigning the HIPIR through to the termination of an
assignment to be an engagement whether or not there
isamissile fired. Patriot uses the term only in relation
tofiringamissile.

* Tracking. Patriot considers itself tracking if a
track data file has been established. Hawk considers
tracking aHIPIR lock on atarget.

* Reboot versus reset the computer. For Patriot
and Hawk FU operators, rebooting the operational
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program may be req_uired, especialy with adatalink
problem. For AN/TSQ-73 operators, rebooting is
about a 10-minute process that involves complex data
entry. Resetting the computer may help the AN/
TSQ-73 if it experiences a program lockup.

« If aHawk AFP takes over the reporting re-

sponsibility on atrack, it retains the ID and engage-

ment status on that track. If the ICC does not agree
with the correlation, then its correlation “ damage con-

trol” will try to correct the whole problem and keep any

errors from being retained permanently once an error
isidentified.

» Accuracy of data. The track datathe ICC re-
ceives from a Patriot battery is extremely accurate.
Phase |11 Hawk takes advantage of this accuracy. The
Phase 111 Hawk HIPIR will be assigned to a Patriot
track and will be directed to a point in space versus per-
forming a standard search. When the Phase 111 Hawk
HIPIR Is assigned, an auto assignment (rather than
manual) should be made to get the benefit of faster
lock-on times for the HIPIR. If the HIPIR does not
lock-on quickly, and the target is not maneuvering
through zero doppler or is not masked to the AFP by
terrain, then system alignment may be faulty. Hawk
AFPs should be sited by Patriot survey teams whenever
task organized under the ICC.
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APPENDIX B
Platoon Checklists

This appendix contains checklists to aid the platoon leader and his
chain of command. They are general in nature and should be used as
a basis for additional requirements.

PRECOMBAT CHECKLIST
The precombat inspection checklist is outlined below. Use remarks column to indicate the status of the indi-
vidual item being checked.

Individual Soldier Readiness Remarks
1. TA-50 inventory.

2. Weapon cleaned and zeroed.

3. Briefed on—

Safety, to include hearing and RF radiation.
Cold or heat injuries.

Situation and mission.
SOFA,

aoow

4. LBE.

First aid kit.

Canteen with water.

Ammunition pouches and magazines.
M258A1/A2 kit.

Protective mask with combat filters.

®ao0 o

o

ID card, ID tags, and operator's ID card (OF 346).
MOPP gear available.
7. Personal military clothing and hyglene items (A and B bags).

*
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EQUIPMENT READINESS CHECKLIST

The equipment readiness checklist is outlined below. Use the remarks column to indicate the status of the
individual item being checked.

1. Publications for vehicles and equipment.
2. Logbooks, dispatches, and load plans.
3. Prime movers.

a.

~57Q .02 ARO00

Q@ .2 Q2a00

Remarks

PMCS performed and deficiencies noted and
corrected (DA Form 2404).

OVM present and serviceable.

Chains present and serviceable.

Fuel tank topped off.

Fuel can present, full, and secured.

Water can present, full, and secured.

Fire extinguishers present, updated, and sealed.
First aid kit present and complete.

Unit designations covered.

. Trailers.
a.

PMCS performed and deficiencies noted and

comrected (DA Form 2404).

Brake hose connectors clean, serviceable, and operational.
Brakes checked with prime mover.

Lights operational.

Load properly secured or prepared for road march.

Safety chains present and serviceable.

Unit designations covered.

Loader-transporters.

a.

X——~7Q@ .0Q00T

PMCS performed and deficiencies noted and
corrected (DA Form 2404).
Load test on loader and missile handling bars current.

Tracke sorviceahle
HaCK

Track tension cormrect.

Fuel tank topped off.

All lights operational.

All access plates properly installed.

Fire extinguisher present, updated, and sealed.
Loader straps (16) present.

Loader ramps (2) present and proper pins present.
Unit designations covered.
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6. Hawk equipment.
a. PMCS nnrfnrmnd and deficiencies noted and

<. e Pees S0 NI LT

corrected (DA Form 2404).

Data and power cables serviceable with all cable
covers present.

Cabie resis present and seivicesal
RL-31s present and serviceable.
Headsets and extension cables present, serviceable, and

operational at all end items of equipment.

cop O

fanad

1 anm
Launcher hatches and covers present and in serviceable

condition.
h. PCP van clean and free of debris.
i. PCP anciliary equipment present and serviceable.
j. Ground rods and straps present and sefviceabie at

all equipment.
k. Sledgehammers, 12- or 16-pound present, serviceable
and available for all equipment.
LSCB present, serviceable, and operational.
Missile storage pallets present, serviceable, an
latches and pins clean and serviceable.
Missile storage pallets properly mounted on vehicles
or trailers.
Equipment tents available, complete, and serviceable.
PLL available and loaded per battery SOP.
M2 aiming circle present, serviceable, and operational
per TM 9-1280-262-10.

©

3

£V O

7. Generators.
a. PMCS performed and deficiencies noted and
comrected (DA Form 2404).
Fuel tanks full.
All covers present and properly secured.

Fire extinguisher present, updated, and sealed.
Chack for oll, fuel or hudran!iﬁ leaks.

NPTy 1w et SRa

Ground rod and strap present and serviceable.
Sledgehammer, 12- or 16-pound present and serviceable.

@ .0000

8. Communications equipment.
a. Radios and intercom present and operational.
b. All connectors and receptacles clean and serviceable.

Remarks

Radars have all covers and they are in serviceable condition.
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Grounding straps secure.

Equipment properly secured on vehicles and van.
Antennas, cables, and matching units complete

and serviceable.

TA-312 or TA-1 present and serviceable.
AN/PRC-77 complete and operational.

Applicable batteries and spares on hand.
AN/GRC-103 complete and operational.
AN/GRC-106 complete and operational.
AN/VRC-46 and -47, and ancillary equipment complete
and operational.

Vinsons and keying devices secure and operational.

All weapons clean and serviceable.

All machine quns have spare barrels, spare bolts, asbestos
gloves, and cartridge extractor.

.50-caliber machine-gun headspace and timing gauge
available and serviceable.

Weapon cleaning equipment on hand.

Basic load of ammunition available for issue for individual-

and crew-served weapons.

MANPADS (Stinger).

Lath 1 S gy

PMCS performed and deficlencies noted and

comrected (DA Form 2404).

IFF code book present and codes loaded.

Basic load of missiles (3 BCUs per missile) present and
secured on prime mover.

Spare [FF batterles present and serviceable.
Programmer, interrogator set AN/GSX-1 IFF programmer

e [ X o
(1 per 2 teams) available and serviceable.

Code kev agenarator

A Uy g L8

and serviceable.
Hamess, guided missile equipment transport, available
and serviceable.
AC generator (1 per 2 teams) available and serviceable.

(1 per 2 teams) available

ey QYSRGS TY

Remarks
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OPERATIONAL READINESS CHECKLIST
The operational readiness checklist is outlined below. Use the remarks column to indicate the status of the
individual item being checked.

Remarks
1. Platoon alert plan current and functional.

2. Platoon alert roster cument.

3. Platoon leader or platoon sergeant ensures—

Vehicles are loaded according to load plans.

Vehicles are topped off.

Vehicles have dispatches or logbooks.

Current PMCS and DA Form 2404.

All drivers have valid operator's licenses.

SOls are cumrent.

MRE rations properly distributed and resupply coordinated.

Plans and coordination for hot meals are made.

Pians and coordination for refueling are made.

Key personnel briefed.

Vinsons loaded with appropriate codes.

Waming order issued to platoon.

Spot-checks of equipment, personnel, and individual

knowledge are conducted.

n. Supply and service facilities have been located and
coordination Is completed.

0. Rehearsals as needed.

3 x—~7@ L0000 M®

PLATOON LEADER’S EQUIPMENT CHECKLIST
The platoon’s leader’s equipment checklist is outlined below. Use the remarks column to indicate the status
of the individual item being checked.

Remarks
1. Field manuals.
a. FM 44-1.
b. FM 44-100.
c. FM 44-18.
d. FM 44-90.
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_ CHECKLIST FOR PLATOON LEADER'S EQUIPMENT (CONTINUED) |

Remarks

2. Maps and overlays in map case.
3. Grease pencils and acetate.
4. Flashlight with blue filter and extra BA-30s.
5. Watch.
6. TSOPs.

a. Division.

b. Supported element.

c. Battalion.

d. Batiery.
7. Blank forms.

BRIEFING CHECKLIST FOR OPORD AND RSOP

1€ p1atooin si1eader scned

L
Al
the status of the individual item being

Tha nlat~
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o

CHECKLIST F

1.

Remarks
Briefing checklist for OPORD (FM 101-5).
a. Situation.

(1) Information on threat and friendiy situation.
() Temain and expected weather.

(3) Supported unit’s mission and objectives.

(4) Location of sister unit and other ADA units in area.

b. Mission.
{1) Bxplain unit mission.

(2) BExplain what is expected of platoon.

c. Execution.
(1) Explain tactical plan.

{(2) Assign and explain section or individual tasks

=7 e Ts T -

as necessary.
(3) Explain commander’s intent, coordinating instructions,
and subunit missions.
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d. Service support.

11Y AAdminiotrativn
\I) AEIniouauve.

{2) Rations.

(3) Ammunition (conventional and missile).
{4) Medical.

(5) Casualty evacuation.

0y DM Aaned vantar
{0) FUL ana waer.

e. Command and signal.
(1) EMCON SOE.
(2) Radio frequencies and call signs.

(3) CP iocation (battery, battalion, and supported unit).
{4) Next leader in platoon leader’s ahsence (platoon

chain of command).

2. Briefing checklist for RSOP. Brief the mission/friendly/enemy
situation
a. Primary, altemate, and supplemental locations and routes.
b. Terrain and environment (weather NBC).
c. EMCON (SOE).
d. Radio frequencies and call signs.
e. Action to take if attacked.
. Convoy procedurss (see Convoy Checklist, page B-13)
g. Movement time.
h. Uniform for movement (MOPPs 1 to 4).
i. Strip maps.
j- Answer questions.

RSOP TEAM CHECKLIST
The RSOP team’s checklist is outlined below. Use the remarks column to indicate the status of the individual
item being checked.

Remarks
1. Personnel.
OIC and NCOIC.
Driver (RTO).

0o
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CHECKLIST FOR RSOP TEAM (CONTINUED)

_h:

w

B-8

o

Remarks
Equipment guides (minesweeping team, NBC team, and
reaction force).

Communications personne! (VHF o

tactical wireman).

Road guides.

PPy Y

Equipment.

a. Truck, cargo, 2 1/2- or 5-ton, 6x6.

b.

.w.quT-'9;.3.-».—.-;3@‘.-40!.&0

=
= ~

Nw x £ <

©

®o0ooD

Truck, utility, with radio set, AN/VRC-46 or AN/VRC-89
with secure device.

temon dmdoodone swnomdmalllo el —

Mine detecior, metallic and i “taiiic.

Oni
Mine detector, metallic AN/PSS-1

Chemical agent automatic alarm and power supply.

Radiacmeter, IM-174/PD.
Teiephone set, TA-312/PT or TA-1.

ori
Antenna group, RC 292 or equ ivalent.

[ R~k TN aT

UHF antenna mast sel.

WD-1 telephone cable.

Measuring tape.

Marking stakes and sledaehammer,

WIT NN Iy SwWanes G i L= L L

M2 aiming circle.

Equipment for preparation of coverage diagrams.

Maps of area.

B i ma sl
OINOCUGIS.

Camouflage screen systems.

individual weapons and ammunition.

Two M-203s and ammunition.

[P Pt S [ PR | HEQP " 1

individuai protective and ioad-bearing equipiment.
Machine gun 7.62-mm, with tripod, extra barrel, and

asbestos gloves.

Night vision sight, AN/PVS-4 individual-served weapon.

A,_.A

Hations and waier for ihree days minimum.

Dnl i for three dave minimum

uu,o Illll lll LA A
SOl.

NBC marker kit.

: o ancantahilih

UG & L Cpanii I,

Overhead clearance.

Roadway width and trafficability.

Bridge classification.

Fording sites.

Areas for dispersion.
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Remarks
f. Easily distinguishable landmarks.
g. Cover and concealment.
h. Route clear of mines and NBC hazards.

4. Location acceptability.
a. Size of area (minimum for Hawk equipment, Phase Ii, 130
by 160 meters, or Phase lil, 120 by 375 meters).
Slope less than 10 degrees.
Radar field of view along PTL (radar clutter).
Clear field of fire.
Cover and concealment.
Surface firmness (consider weather).
Accessibility.
Free of mines and NBC hazards.

S@ 0000

5. Position layout.

Determine PTL and KRPs.

Disperse equipment.

CWAR has terrain priority.

Line of sight exists for alignment (preferred).
Equipment positioned within cable lengths.
PCP door faces away from radars.
Generators positioned to minimize radar interference.
CP location close to PCP.

Ground security within platoon capabilities
(area considered).

j. Chemical detectors deployed.

—~7Q .®000®

COORDINATION CHECKLIST
This checklist is provided for coordination at the supported unit TOC. The platoon leader will visit all staff
sections and exchange information. He will also pass information to his adjacent platoon and the battery CP.

~ CHECKLIST FOR COORDINATION

Remarks
1. S3.
a. Frontline trace.
b. Friendly air and ground situation.

B-9
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| CHECKLIST FOR COORDINATION (CONTINUED)

Remarks
c. AD assets available in AO.

d. Coordinate integration of early warning as applicable—
(1) To FAAD units.
{2) From Patriot.

(3) From AF sensors.

Note: Coordinate integration of Hawk air picture to provide early warning to FAAD assets. (Also
check for sharing of air picture from Patriot or USAF sensors.)

2. 82
a

£ 5 b i {H
. LuiTent eneimy siiuation.

b. Intelligence requirements.
c. Intelligence preparation of the battlefield (IPB).

3. NBC officer.

a. NBC situation.
b. Location of deliberate or hasty decontamination points.

»

CF o
a. Current SOI requirements and changes.
b. EW activity.

c. EMCON parameters.

icer,

5. S4.
a. Coordin
g \

il

b. Coordinate POL (if not already coordinated by parent
unit S4).

c. Coordinate ammunition resupply {conventional
and missile).

d. Coordinate services and other classes of supplies
as needed.

Notes:
1. Platoon leader should attend all supported unit briefings.
2. Keep the supported unit informed on AD engagements and fire unit status.

3. Keep the supported unit informed of ADWSs, hostile criteria, and WCS.

B-10
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GROUND DEFENSE CHECKLIST
The ground defense checklist is outlined below. Use the remarks column to indicate the status of the individu-
al item being checked.

' CHECKLIST FOR GROUND DEFENSE

Remarks
1. Positions have cover and concealment.

2. Positions are fortified and have overhead cover, If situation
permits.

3. Positions have communications with CP.

4. Positions have range cards.

5. Positions are located a sufficient distance from equipment
for RF and backblast safety.

6. Evaluate for gaps in defense and cover unavoidable gaps
with alarms or claymores.

7. Crew-served weapons and M203s cover likely avenues
of approach.

8. Reaction force available and ready.

9. Reaction force has manpack communications available,
seviceable, and operational.

10. Spare batteries available for communications equipment
used In perimeter defense and reaction force.

11. Ensure perimeter personnel know challenge and password.

12. Ensure SOl and EMCON SOE are known and adhered to.

PLATOON CP CHECKLIST
The platoon CP checklist is outlined below. Use the remarks column to indicate the status of the individuai
item being checked.

Remarks
1. Locate the CP to ensure communications with—

a. PCP.
b. Battery CP.

~wSnTy

¢. Supponted unit.

B-11
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CHECKLIST FOR PLATOON CP (CONTINUED)

o

o

10.

11,

-—r
_m

-
w

i4.

B-12

d. Perimeter guard posts.
e. Maintenance team.

CP location checked for NBC hazards prior to occupation.

Use availabie cover and conceaiment and or camoufiage

as necessary.

Establish communications with CP per EMCON parameters.

Observe COMSEC and ECCM procedures:
Adhere to EMCON parameters.

Operate in assigned net.

a.
‘b. Enter net per SOl and SOP.
d

Establish net discipline.

Submit Tepors as feqUIreu

Follow maintenance SOP to ensure quick response.

v ed Ty ey
ow and execute a!l aspects of OPOR

platoon does the same.

Q

Plan, coordinate, and request resuppiy of aii suppiy

PIA SSOL a8 necessary

MRSOTT GO v ww oY 5.

Know the 1ollowing and exchange with higher, adjacent,

o

and supporied unit:

a. Frontline trace.

b. Friendly air and ground situation.

c. Enemy air, ground, NBC, and EW situation.

d. Location of decontamination points.

e. SOl requirements and changes.

f. EEl or priority intelligence requirement.

Pass all urgent information 1o higher, adjacent, and
supported units.

PPN o~ Al mamd ~

Know and display on map the curent adjacent platoon,
support unit, and supported unit location (or other
information as needed).

nt Or SUCCassor on

al " Ul oUuwLC ool i p! ns a"

(R i)

Remarks
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15.

16.

Ensure adequate security measures are taken for classified

documents and other sensitive items.

Ensure soldier hygiene and soldier care (includes rest and

crew and guard rotation).

CONVOY CHECKLIST

The convoy checklist is outlined below. Use the remarks column to indicate the status of the individual item

being checked.

)

TR .0 000D

. Air defense coverage Iis maintained by MANPADS per TSOP.

Drivers and assistant drivers briefed on--

Safety.

Speeds during convoy.

Routes, primary and altemnate (marked on strip map).
Action if attacked or ambushed.

Action if vehicle malfunctions.

Action during halts.

Responsibilities of trail vehicle.

Air guard responsibilities.

Vehicles, trailers, and loads checked and corrected on the

spot (Hawk equipment march ordered properly).

~® Q000D

Vehicles formed in AFP order of march.

Vehicle and trailer—

Unit markings covered.

Bows and canvas removed.

Mirrors and other reflective surfaces covered.
Lights operational.

Brakes operational.

Fuel tanks full.

B-13
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Remarks
g. Fuel and water cans present and full.
h. Floors sandbagged.

7. MANPADS teams briefed on convoy AD coverage.

TASK FORCE/SUPPORTED UNIT CHECKLIST
The task force/supported unit checklist is outlined below. Use the remarks column to indicate the status of
the individual item being checked.

Remarks

1. Coordinate move with parent unit.

2
<.

a
3

1ate move with supported unit.

Obtain radio frequencies/call signs.
Obtain radar frequencies.
Obtain mission.

Obtain scheme of maneuver.
Obtain net assignments.
Obtain air and ground IPB.
Obtain CP location.

MOPP level.

Logistics support.

Priorities.

Intelligence on the enemy.

[
[¢]

X 7@ ~.20200®0

3. Coordinate with task force.

Obtain radio frequencies/call signs.
Obtain radar frequencies.

Obtain mission.

Obtain scheme of maneuver.
Obtain net assignments.

Establish link with C2 structurs.

Obtain IPB.
Logistics support.
Priorities.

~PQPTD®

—~ 7@

4. Provide supported unit or task force with the following information:
a. Your Aipha roster.
b. Your vehicle listing.
c. Logistical support required.
d
e

. Call signs and frequencies.
. Recommendations for AD employment.

B-14



APPENDIX C
Hawk System Transportability

One of the AD employment principles is mobility. The Hawk sys-
tem is highly mobile because it can be transported by land, air, or sea.
Mobility will enable the Hawk system to survive in the dynamic AirLand
Battlefield. The mission of the AFP will dictate the mode of transport
and training requirements. TMs for the Hawk end items contain the in-
formation and procedures for preparing or rigging the end items for
movement. FMs 55-12, 55-15, 55-65, and 55-450-1 contain detailed
information on transporting the Hawk system. Hawk planners should
note that the AFP will normally deploy as an element of its parent Hawk
battalion. Certain missions may require the AFP to deploy as an ele-
ment of atask force. Planners should plan to support the platoon with
resources and manpower for loading and unloading.

CREW TRAINING

Crews used for loading Hawk equipment onto the
transport vehicle should be trained as a team. Crew

integrity should be maintained whenever possible.
Training should stress safety first.

TRANSPORTABILITY

The Hawk system is mobile and is moved on land
by organic prime movers. The Hawk systemistrans-
portable by rail, sea, and air. Transporting the AFP by
other than or%ani C prime movers requires the platoon
leader to do the following:

» Coordinate with battery movement officer.
* Adhere to battery SOP for movement.

* Ensure personnel manifest, load plans (cor-
rect number of copies), and necessary documents are
properly prepared.

* Ensure vehicles and trailers are mechanicaly
sound and clean.

* Ensure vehicle and generator fuel tanks, fuel
cans, fuel storage tanks, and tank and pump units are
filled or purged as necessary.

» Ensure equipment and |oads on vehicles are
secure and meet height and width standards.

» Secure sengitive or classified equipment and
materialsin a secure container (CONEX).

* Check for proper marking of sensitive and
hazardous material containers (classified items or am-
munition).

» Ensure drivers have updated OF-346 and are
familiar with hand signal's and safety requirements.

» Check al vehicles and equipment after load-
ing for proper tie-down.

* Ensure correct weight classification is dis-
played on al equipment.

* Brief al personnel on safety.

Note: Some missions may involve land movement
to aport for sea movement. [n such instances, equip-
ment and containers should meet sea movement stan-
dards for packing, height, and width.

LAND TRANSPORTABILITY .
The AFP is capable of being transported by rail or
truck transport to meet mission requirements. Nor-
mally rail or truck transportation is used when distance
or time requirements prohibit the use of convoy
procedures.

CONTENTS
Page
CrewTraining..........coovvuveinnn. C1
Transportability. .................... C-1
Air Movement Control Officer Folder . .. .. C-2
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AIR MOVEMENT .
The AFP can be transported by aircraft, both air

transport or helicopter. C-130, C-141, or C-5A air-
craft are used for transporting AFP equipment. Load

lans by aircraft type need to be prepared in advance

or units with contingency missions. CH-47 helicop-
ters are used to transport AFP equipment as sling or
internal |oads.

~ SEA MOVEMENT _
The AFP istransported by ship to meet certain
mission reguirements. Seamovement will normally in-
elude another mode of transportation to the port of
embarkation. Prepare equipment for sea movement
initially even if equipment will convoy to the port of
embarkation.

AIR MOVEMENT CONTROL OFFICER FOLDER

Each AMCO keeps an air movement folder which
normally contains the following:

* Personnel manifest, prepared in three copies
(see the Sample Personnel Manifest illustration). One
copy is provided the aircraft crew chief, one for higher
head?uarters, and one for unit files. (Blank personnel
manifest forms should be available when not conduct-
Ing an operation or exercise.)

* Equipment load cards, usually prepared in
three copies (see the Sample of Equipment Load Card
illustration on page C-3). One copy isretained in the
vehicle, and one copy provided to the battery and bat-
talion AMCO. (Blank equipment load forms should be
available when no operation or exerciseisgoing on.)
Standard loads for selected items should be developed
to ensure that necessary equipment is transported.

* Current platoon or battery roster.

* Platoon or battery equipment list and stan-
dard dimension and weight tables.

* Appointment orders for AMCO and AMN-
CO.

o Air item status reports.

« Unit airmobile SOP.
* List of applicable references and materials.

* Unit load table (see the Sample of Unit Load
Tableillustration on page C-3). During operations,
provide copies to battalion and brigade AMCOs. In-
clude unit load tables in the unit operation plan or or-
der and prepare them in conjunction with the
supporting aviation unit. Develop standardized load
B! ans for unit elements which normally include airmo-

ile operations. (Standardized |oads and blank forms
should be available when not conducting an operation
Or exercise)

» Load planning guides (see the Load Planning
Guide illustration on pa%e C-4). During operations,
one set ismaintained by the battery and one'set is pro-
vided to battalion. (Blank forms should be available
when not conducting an operation or exercise.)

* Air movement coordination checklist. This
checklist is used by the AMCOs pathfinders, and
Arm% aviation personnel. It provides ameans of ensur-
ing the coordination of major details concerning the
operation. The AMCO Checklist illustration on page
C-4 shows checklist format.

_ SAMPLE PERSONNEL MANIFEST

MANIFEST DATE:
NAME SSN RANK UNIT REMARKS
ARNOLD, JAMES D 123-45-6789 E3 B/2-44 82 Troop Leader
ZIGGY, JOHN D. 987-65-4321 E3 B/2-44 82
PETERSON, HOBART K. 111-00-0000 E2 HHB, 42 BDE

C-2
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§/4-TON TRUCK

T4
:Il__l_l - - d 4 5
[°] f e~ 6
IZD N 7 FRONT
VEHICLE =:
VEHICLE WEIGHT:
DRIVER:
ASST DRIVER:

ITEM WEIGHT ITEM
1. Asst Driver 240 | 7.
2. Driver 240
3. ANNVRC-46 58
BACK
4.
5. Tactical File Cab 50 | SUBTOTAL
6. TA-50 100 | TOTAL (Veh Wt
+ Subtotal)
Notes: 1. Use 5" x 8" index cards for load card. Draw outline of equipment on front.

2. Indicate with a number any item not included in basic equipment weight.

3. Enter the weight and short description of item indicated on the card front.

4. Total load by adding additional items to vehicle weight.

UNIT LOAD TABLE
A Biry, 2 Bn, 82 ADA Page__ of
CHALK UNIT INTERNAL LOAD EXTERNAL LOAD REMARKS
4 PAX WT
1 A2-82 5/4 TRK WT CONEX wWT TOTALWT= b

C-3
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HEADQUARTERS LOCATION LOADING BEGINS SECTION/CHLK NO.,
{Btry, Bn ADA) {Coardinates of PZ) {Time) {Indicate unit section)

A. PAX WT B. INT EQUIP WT C. EXT EQUIP WT | D. SLING REQUIREMENTS
SMITH (EB) 250 5/4 Trk (A1) CONEX Container 15=900-lb capacity nylon
JONES (ES5) 250 fﬁgol%%i"gapamy sling).

I

TOTALW (W1 + W2 + W3) I

1. Location of the PZ: Pri Alt
2. Location of the LZ: Pri Ait
3. A/C formation Time interval Type of A/C
Number of flights Number of A/C ACL of A/C
4. Pilot briefing: Time Location
5. Safety briefing: Time Location
6. Operation briefing: Time Location
7. Evaluation of PZ: Pri _ _ _ ] Alt
8. Evaluation of LZ: Pri Alt
9. Location of LZ assembly points and markings:
Type markings
10. PZ marking:
11.  Flight routes into the objective: Pri Alt Alt
12. Calli sign: AMCO Alt
Lz/pz Ajt
13. Frequencies: Pri Alt
14. Ground unit call sign: Pri Alt
Frequencies: Pri Alt

15. Land signals:

1L Marlkinma nf nhetaniac
10, Widini g U1 DUoiaunicos.

17. Location of aid station:

18. Location of PW collection point:
19. Fire support:
20. Evacuation plan:

Escape and evasion plan:
21. Location of friendiy units in the area:

22, Weather: Ceiling Temp
High Low Visibility EENT
BMNT

23. Support personnel required: Unit:

Location: Time and how deployed?
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APPENDIX D

Operation of the M2 Aiming Circle

The M2 aiming circle is used in the Hawk platoon to orient the pla-
toon radars to true north. An understanding of how to employ the aiming
circleisimportant, because even a small error can result in the platoon
being unable to perform its mission (see FM 6-2 for aiming circle opera-
tions). For the layout of Hawk AFPs, refer to TM 9-1430-2535-10.

EMPLACEMENT

~ The emplacement of the tripod on firm ground is
imperative since it should provide afirm, level, and
steady base for the aiming circle. Remember, the
equivalent of amil error a the aiming circleis one me-
ter at one kilometer. Emplace the tripod and aiming
circle by using the following procedure (see M2 Aiming
Circle illustration).

~<——— TRIPOD
HEAD COVER

*+—— AIMING

CIRCLE
COVER

LEG STRAP

< TRIPOD LEG
~— BOOT
<*— SPIKE

LEG ———

THUMBSCREW

Step 1. Unstrap the tripod legs and loosen the leg
clamp thumbscrews.

Step 2. Extend the legs so that the tripod head is
approximately chest high, and tighten the leg clamp
thumbscrews. _ _

Step 3. Spread the legs approximately 18 inches
apart, and plant the feet firmly intheground.

Step 4. Adjust thelegs' length so that the tripod
head is approximately |level. Remove the tripod head
cover.

Step 5. Open the baseplate cover of the aimin
circle a%% thregd the _tri_pac_)?jepuide screw assembly intg
the aming circle until it is firmly seated.

Step 6. Remove the aiming circle cover and place
aming circle cover on tripod head cover to prevent
damage to the aiming circle cover and |oss of the aim-
ing circle cover.
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LEVELING

_Itisimportant to ensure proper leveling of the
aiming circle to achieve accurate measurements. The
following is a step-by-step procedure on the leveling
of the ami n% circle. .

Step 1. Loosen the three leveling screws to expose
about 1/4 inch of thread (see Aiming Circle Detailed
Viewsillustration belovg?. _ _

Step 2. Rough level: Make minor adjustments to
the length of thelegs until the bubble in'the circular
level isTotaly within the red circle. (See Aiming Circle
Detailed Views—Left Side View illustration below.)

Step 3. Fine level the aiming as follows:

* Rotate the aiming circle in azimuth until the
tubular horizontal level vial is between and parallel to
any two leveling screws (see First Position—Leveling
the Aiming Circle illustration on page D-3).

* Grasp the two leveling screws between thumb
and forefinger of each hand and turn so that the
thumbs move toward or away from each other. (The
bubble will move in the same direction as the left
thumb.) Center the bubble (see First Position—Level-
ing the Aiming Circle illustration).

_+ Rotate the aiming circle in azimuth (1600 mils)
until the horizontal level vial is perpendicular to the
third leveling screw (see Second Position—Leveling
the Aiming Circle illustration).

* Center the bubble using the third leveling
screw only, fSee Second Position—Leveling the Aim-

Note: Repeat the fine level steps until the bubble
remains centered in both positions.

~+ Rotate the aiming circle 3200 mils from the
first position (see Third Position—Leveling the Aiming
Circle). If the bubble remains centered, rotate the aim-
ing circle 3200 mils from the second position (see
Fourth Position—Leveling the Aiming Circle illustra-
tion). If the bubble remains centered, rotate the aim-
ing circle throughout 6400 mils, The bubble should
remain centered: if it does, theaiming circleislevel.
Note: If the bubble is not centered when the aimin
circle is rotated to the third position, the level vid is ou
of adjustment. To compensate, perform al of the fol-

Iowirgsts. o _ B
ep 1. With the aiming circle in the third position,
move the bubble halfway back to the center of the vial
using the initial two leveling screws (see Leveling the
Aiming Circleillustration).~ _

~ Step 2. Rotate the aiming circle to the fourth posi-
tion and move the bubble halfway back to the center of
thevial us n? the third leveling screw (see Leveling the
Aiming Circleillustration).

_ Ste[[o 3. Rotate the aiming circle throughout 6400
roils. If the bubble does not move more than one grad-
uation, the aiming circle is considered level.

Note: If the bubble does move more than one
graduation, repeat the leveling procedure. If it contin-
ues to displace by more than one graduation, the aim-

ing Circlé illustration.) ing circle should be turned in for repair.
~ AIMING CIRCLE DETAILED VIEWS
g\ o— ELEVATION
@‘ Q \) K §A§ -? KNOB
e TUBULAR NG LT3
EryY o
2 / M MICROMETER
S N/ 0 eewon—— I[P S
WINDOWS > A CIRCU = Y
MAIN MAGNIFIER AZIMUTH
LOCKING LEVER e - HOUSING . _~~ KNOB
FOR COMPASS
NEEDLE d& =R _ ORIENTING AZIMUTH e 4 &
AR KNOB MICROMETER —ZAeatlf(/s ¢
ORIENTING d ¢~ AZIMUTH SCALE 2 = LEVELING
KNOB S
COVER ’k§ et @JT SCALE \ W SCREW
: 3 V \__/
SPRING M}k NOTATION BASEPLATE/‘ N /
PLATE T STRIP ~——

LEFT SIDE VIEW

RIGHT SIDE VIEW
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~ LEVELING THE AIMING CIRCLE
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ORIENTING TO TRUE NORTH

The declination diagram on the 1:50,000 map shows
the anglles between magnetic grid, and true north. Be-
cause Hawk is oriented to true north and the needle on
the aiming circle seeks magnetic north, it is the angle be-

tween true and magnetic north that is required. In the

Declination Diagram illustration, the angle between true
north and magnetic north is 25 mils west.
~ Theannud ma%netlc change must also be taken
into account. Going back to the example above, if the
annual changeis 2 mils easterly and two years have
passed since the year of the diagram, then the current
declination angle would be 21 mils west. o
To find the declination constant, if the declination
angleis westerly, subtract it from 6400 mils, and if the
angleis easterly, add it to O mils. Therefore, in the ex-
ample the declination constant would be 6379 mils.

TRUE NORTH
MAGNETIC
NORTH * GRID
\ ] NORTH
16 MILS
41 MILS

\|/
v

ORIENTING THE AIMING CIRCLE

~ Meta objectsin the close vicinity of the aiming
circle mz_j}y affect the magnetic needle and decrease ac-
curacy. Thefollowing is a step-by-step procedure on
the orienting of the aiming circle. _ _
Step 1. Set the azimuth scale and the azimuth mi-
crometer at the predetermined declination constant.
~ Step 2. Using the throw-out mechanism of the
orienting knob, turn the aiming circle until the magnet-
ic needle locking-lever is pointed in the general direc-
tion of north.

Step 3. Unlock the magnetic needle.

Step 4. Using the orienting knob, align the end of
the needle with the center etched line as viewed
throus%h the magnetic needle magnifier.

~ Step 5. Lock the magnetic needle and close the
orienting knob covers. o

Note: For orienting and aligning aHawk AFP, see

TM 9-1430-2535-10.

MEASURING AZIMUTH TO A REFERENCE POINT

~ Inmeasuring an azimuth to a reference point, it
isagood practice to take two or more readi n?s and get
an average if time and Situation permit. The following
IS a step-by-step procedure on using the aiming circle
to measure an azimuth to areference point.

~ Step 1. Using the throw-out mechanism of the
azimuth'knob, turn the telescope until the vertical line
of thereticle is approximately on the reference point.

Step 2. Rotate the azimuth knob to bring the verti-
cal line exactly on the reference point.

Step 3. Read the azimuth to the reference point
on the azimuth scale and micrometer.

MEASURING ELEVATION TO A REFERENCE POINT

~ Perform the following procedure only when eleva-
tion readings need to be made (in measuring the eleva-
tion to areference point, the elevation correction angle
should be written on the notation strip and should be
changted ifitiswrong).
~ Step 1. With the aiming circle level, turn the ele-
vation knob until the bubble'in the level attached to the
telescope is centered. The elevation scale and microm-
eter should read zero. If they do not, the elevation
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reading with the sign reversed is the vertical angle cor-
rection and must be added algebraically to all vertical
angles measured. _ _
~ Step 2. Turn the elevation and azimuth knobs un-
til the crosslines are centered on the required point.
Step 3. Read the angle of elevation or depression
from the elevation scale and micrometer. If applicable,
agebraicaly add the vertical angle correction.



APPENDIX E

Communications

This appendix briefly discusses the communications equipment and
nets that AFP personnel use. For more detailed instructions on the

functions and operation of this equipment, refer to the appropriate

TMs.

The Hawk communications system provides highly reliable and se-
cure communications. It will provide the near rea-time data needed
to fight the air battle. The systems include communications facilities for
control of the air battle and transmission of an air picture; command and
administrative headquarters; and contact with supported and displacing
units. The elements of the communications system provide for backup

should one part of the system fail.

HAWK COMMUNICATIONS EQUIPMENT

The Hawk battery and platoon have four types of
communications equipment.  The following para-
graphs describe this equipment.

ULTRAHIGH FREQUENCY RADIO

UHF is the primary means of communications for
control of the air battle. The radio used in Hawk units
is the AN/GRC-103. One AN/GRC-103 is mounted in
each PCP and two in the AN/TRC-145. The AN/
GRC-103 offers the user 12 secure channels which can
carry both voice and digital data. UHF is highly direc-
tional and requires line of sight between stations.
Therefore, a sound communications plan that consid-
ers the effect of terrain is vital to the establishment of
an effective UHF net. The AN/GRC-103 illustration
on page E-2 shows the front panels.

FREQUENCY MODULATED RADIO

~ FM radios serve as a backup means of communica-
tions for the UHF net. The battalion will establish sev-
eral FM nets, including the command net and the AD
command net. The Hawk battery and platoon have
three different configurations of FM radios. The AN/
PRC-77 isalightweight radio that can be man-carried,
or when vehicle mounted, is designated the AN/
GRC-160. It is often used for communications with the
battery Stinger teams.  The AN/VRC-46 and AN/
VRC-47 can both be vehicle mounted and are
mounted in the PCPs and the CPs. Both radios use the

RT-524/VRC receiver-transmitter. The AN/VRC-47

also includes an additional receiver, the R-442/VRC,
alowing the operator to monitor a second net. The
AN/VRC-46 and AN/VRC-47 can both operate re-

motely using the radio set control I\%roup_AN GRA-39.

Some advanta%es of the Hawk FM radios are: use of

proper COMSEC procedures make them secure, they
are omnidirectional, and they can operate on the move.

These factors make the FM radio 1deal for use during
moves. The main disadvantages of the Hawk FM ra-

diosare: they are single channel, they do not carry digi-
tal information, and most importantly, they produce a
significant RF signature. Becauise of this signature,

emission control considerations such as short transmis-
sions, the use of [ow aFower, terrain masking, and elimi-

nating all but critical transmissions are vital. The FM
Radio Componentsillustration on the next page shows
the FM radios used by the AFP.
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AMPLITUDE MODULATED RADIO

AM radios, like FM radios, function as a backu
to the UHF voice channels. The Hawk battery A
radio is the AN/GRC-106A. Thisradio is Single
channel, but does not have the capability of secure
operations. It isomnidirectional and does not re-

uirelineof sight. The AM radio (see AN/

RC-106A illustration on the next page) produces
RF signature that is very easy for the enemy to inter-
cept. Commanders must take this factor into consid-
eration before using AM radios. _

The Hawk Radio Characteristics illustration on
page E-3 provides consolidated information about
}_ri]e cEaArgI:Dtensncs of ail of the radios found within a

aw :
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Iuach

AN/GRC-103 AN/GRC-106 AN/PRC-77 AN/VRC-46, -47
RADIO TYPE UHF AM M FM
NUMBER OF Multichannel, Single Channel Single Channel Single Channel
CHANNELS 12 secure channels
SERIES Voice or Digital Voice Voice Voice
PLANNING 80 KM Ground Wave Ant. 80 KM 8 KM Low Power: 8 KM
RANGE Line of Sight Sky Wave Ant: 600-2400 KM Line of Sight High Power: 41 KM

Line of Sight

SECURE Yes No Yes Yes
CAPABILITY
UNIDIRECTIONAL
OR OMNI- Unidirectional Omnidirectional Omnidirectional Omnidirectional
DIRECTIONAL
WHERE PCP, AN/TRC-145 M-36 Series Vehicles Vehicle or PCP,. CP or
MOUNTED Remoted to PCP Man-Carried Vehicle
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SINGLE-CHANNEL GROUND AND AIRBORNE
RADIO SYSTEM o
SINCGARS is the newest family of radiosin use
by the US Army. The SINCGARS radios make use of
extensive large scaleintegration (L SI) circuitry, includ-
ing microprocessors. A key element in the radios, the
frequency synthesizer, uses new techniques to gener-
ate the required frequencies. It also provides facilities
to enable the sets to operate with conventional radios.
SINCGARS operate in the 30-to 88- megahertz fre-
quency range in 25 kilohertz steps for a total of 2,320
channels. It can operate in either asingle channel or
frequency hopping mode.

Radio Set, AN/VRC-87 _

The AN/VRC-87 is a short-range, vehicle-
mounted radio set with a solid-state, securable trans-
ceiver intended for VHF-FM tactical operations. The
AN/VRC-87 is used where the communications range
isnormally 8 kilometers or less. The configuration is
used by the ADA platoon, headquarters battery, and
similar aB%hcatl ons. The capabilities are the same as
the AN/PRC-119 manpack radio, except the AN/
VRC-87 cannot be used in a dismounted role. The
AN/VRC-87 replaces the AN/VRC-64 radio (see the
AN/VRC-87, -88 illustration below).

Radio Set, AN/VRC-88

The AN/VRC-88 is a vehicle-mounted radio that
has a manpack, antenna, and a battery case as addition-
a components. The radio can be removed from the ve-
hicle, and by installing the antenna and battery case,
can be reconfigured as an AN/PRC-119 manpack ra-
dio. The AN/VRC-88 has a 4-kilometer range and
may be operated from a vehicle or in a dismounted con-
figuration. It provides more channels, reduces opera-
tor burden, and increases equipment reliability. The
AN/VRC-88 is used by soldiers to communicate from

vehicles or from dismounted positions. It is the re-

Bl acement for the AN/GRC-160 radio. See the AN/
RC-119 Manpack Radio illustration below.

Radio Set AN/VRC-89

~ The AN/VRC-89 is a vehicle-mounted, dual con-
figuration consisting of one short-range and one long-
range, solid-state, securable transceiver intended for
VHF-FM tactical operations. The AN/VRC-89 pro-
vides IonE-range (up to 35 kilometers) and short-range
(up to 8 kilometers) operations in two nets simulta-
neously. The AN/VRC-89isadual radio configuration
mounted in a s n7qle vehicular mount. It replaces exist-
ing AN/VRC-47 configurations, as well as separate
configurations of AN/VRC-64 or AN/VRC-46ina
single vehicle. The AN/VRC-89 is basically two vehic-
ular-mounted, short-range radio sets with an added
power amplifier that provides one of the radio setswith
along-range communications capability up to 35 kilo-
meters (see the AN/VRC-89, -91 illustration below).




Radio Set, AN/VRC-90 _
The AN/VRC-90 is a long-range, vehicle-
mounted radio set with a securable transceiver in-
tended for VHF-FM tactical operation. The
AN/VRC-90 is used where the communications range
must normally operate overlong distances gup to 35ki-
lometers). The AN/VRC-90 vehicular configuration is
used by Individuals and crews who require continuous,
long-range communicationsin anet. The radio config-
uration is used throughout the Army at al echelons
from corps through platoon. The AN/VRC-90 re-
|aces the AN/VRC-46 radio (see the AN/VRC-90
ehicle Radio illustration below).

Radio Set, AN/VRC-91

~ The AN/VRC-91 is avehicle-mounted, dual-ra-
dio configuration consisting of one long-range and one
short-range dismountable, solid-state, securable
transceiver intended for VHF-FM tactical operations.
The AN/VRC-91 provides long-range (up to 35 kilo-
meters) and short-range dismount

le(upto 8
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kilometers) operation in two nets simultaneously. The
AN/VRC-91 vehicular, long-short range manpack

configuration provides maximum flexibility. The AN/

VRC-91 basicd IKI combines the features of an AN/

VRC-88 and AN/VRC-90 into asingle vehicle

installation. The AN/VRC-91 replaces the AN/
GRC-160 radio when teamed with the AN/VRC-46 in

asingle vehicle (see the AN/VRC-89, -91 illustration
on page E-4).

Radio Set, AN/VRC-92

~ The AN/VRC-92 is a vehicle-mounted, dual-ra-
dio configuration consisting of two long-range, solid-
state, securable transceivers intended for VHF-FM
tactical operations. The AN/VRC-92 aso has an auto-
matic retransmission capability. The AN/VRC-92 is
used to meet dual, long-range (up to 35 kilometers)
communications requirements. The AN/VRC-92 is
aso used for VHF-FM retransmission operations. It
is basically an AN/VRC-88 with an additional power
amplifier mount to Erow de communications range up
to 35 kilometers to the second radio system. This con-
figuration replaces two separate AN/VRC-46 radios in
asingle vehicle and the AN/VRC-49 radio. Because
of the automatic retransmission capability found in
each SINCGARS, al AN/VRC-92 configurations are
capable of automatic transmission.

SINCGARS Configurations .

~ Hawk unitswill be fitted with SINCGARS radios.
It is anticipated that the latest version of SINCGARS
will include integrated communicetions (ICOM) secu-
rity devices and will be fielded as soon as practical. The
SINCGARS Configurations illustration below illus-
trates the crosswalk from the AN/VRC-112 seriesra-
diosto the replacement SINCGARS radios.

SINCGARS

CONFIGURATION REPLACES
AN/PRC-118 AN/PRC-77, -25
ANNRC-87 AN/NRC-64, -53
AN/NRC-88 AN/GRC-160, -125
ANNVRC-89 ANNVRC-12, -47
ANNRC-90 AN/NRC-46, -43
ANAVRC-91 AN/GRC-160 AND AN/VRC-46
ANNVRC-92 AN/VRC-49, -45

USE

MAMDAMNY
VIAINF AN

VEHICULAR SHORT RANGE
VEHICULAR SHORT RANGE (DISMOUNT)
VEHICULAR SHORT RANGE AND LONG RANGE
VEHICULAR LONG RANGE
VEHICULAR SHORT RANGE (DISMOUNT) AND LONG RANGE

VEHICULAR DUAL LONG RANGE




FM 44-73

~ WIRE COMMUNICATIONS

Wire communications provide the primary com-  the SB-22/PT switchboard (seethe illustration below).

munications within the Hawk platoon. Land linés con- Communicating by wire produces no RF signature, but

nect the perimeter security positions, the CP, and users must be aware that wire is not secure since the
various sections.  Wire communications equipment net can easily be tapped.

to the Hawk system is the patch panel located

includes the TA-312/PT or TA-1/PT field phones and

UHF CHANNEL PATCHING IN THE PCP
Oneitem of communications equipment unique  possible use of the UHF system. Patching is the rout-

just Ing of each of the 12 UHF channels to the appropriate

above the AN/GRC-103 in the PCP. Because commu- user. All 12 channels will enter the patch panel in the
nications personnel maybe unfamiliar withthepatch ~ PCP (see the Hawk Multichannel Patch Panel illustra-
Panel, it is important that Hawk personnel understand tion below). If an externdl radio isin use (inan AN/
he fundamentals of its operation. Every battalion ~ TRC-145 or another PCP), it will be connected to the
should prepare a UHF patching plan to makethebest ~ PCP by a 26-pair cable.

WIRE COMMUNIC

TA-312/PT

i TA-1/PT &

’ '
. | sB-22/PT

—

o
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COMMUNICATIONS NETS

This section describes the communicationsnets ~ with its separated AFPs to remain abreast of the pla-
used within the Hawk organization. Hawk AFPs must toon status and to ensure that the AFP receives al es-
be capable of communicating to successfully transmit sential information and support. The UHF links are

and receive C3l information. called shots. Each UHF shot requires a line-of-sight
path, direct or relayed, between two stations. The Bat-
UHF NET CONFIGURATION talion UHF Configuration illustration below shows a
The normal configuration of a battalion UHF net battalion UHF net. _
connects the battalion to each of the AFPs. A consid- In some cases, METT-T factors may dictate that

eration, however, with this configuration isthat the ~ the commander use a different configuration. In one
battery must maintain some means of communications  frequently used configuration, the battalion transmits
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N\

000 " L X 1]
LA PoP /ANT\ PCP
o~ e
[\ —Sse__

'\m PCP

=~ [ \
\ ()
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| cp | e/ | N/

e , I

' cP
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to one AFPin each battery. The AFP in the battalion
net, in turn, relaysto the other AFP in its battery. To
use this configuration, each battery must have an AN/

TRC-145 g he illustration below). The commander

may elect to combine the two configurations, alowing

fortwo UHF shots to some batteries and one to others.

The multichannel system provides primary Hawk

communications. The system establishes 12-channel
supports between terminals. Each of the 12 channels
supports two-way voice or data transfer.

Army Tactical Data Link-One

‘The ATDL-1 passes near real-time digital infor-
mation concerning the conduct of the air battle among
the comﬁut_ers in the PCPs and the AN/TSQ-73 at the
FDC. The information includes target positions, tar-
get identities, System status, missile count, firing com-
mands, and firing platoon actions. There is no backup
to these circuits.

Air Defense Command Net
The AD command net, also called the hot loop or
TAC OPS, is the voice exchange net for tactical infor-
mation not passed by ATDL-1. 1t isthe %rlmar_y circuit
for control of the air battle when the ATDL-1is not op-
Kr[a)tlC onal. An AM or FM net provides a backup for

| ntelsggence Radar Reporting Net

IRR is used to pass AD intelligence and earlﬁ/
warning between the AN/TSQ-73 and the PCPs. A
of the above circuits connect the PCPs and the AN/
TSQ-73. Other circuits are used to pass information
between the TOC and CPs. Some of these circuits are:
command, NBC, trains, and the message pass line. In
addition to the 12 secure channels, there is one nonse-
cure channel called order wire. Communications per-
sonneluse the order wire channel to establish and
maintain the circuits.

rAN.lT RC-145
__J

A

l PANEL

]————rANfl' SQ-73]
__J

AN/TRC-145

=

' .“ @ .‘

J\ =

AN/TRC-145

(11 0‘.

.A

AN/TRC-145

N
t— e Radic Link

ok

Legend:
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FM NETS
M nets serve as a backup means of voice commu-
nications for the UHF net. The battalion will establish
several FM nets, depending on the tactical situation
and FM radio assets. The two predominant nets are
the battalion and battery command net. The platoons
normally maintain an FM net with their organic Stinger
teams.
AM NETS
AM nets can serve as backup for UHF and FM
nets. The AM radios are not secure and are omnidirec-
tional, making them the easiest to detect and target.
Note: COMSEC, especially authentication proce-
,(’ilf\;les’ enhance communications security of FM and
nets.

MOBILE SUBSCRIBER EQUIPMENT
The MSE system is based on a networked archi-
tecture that provides voice and data communications
support for corps deployed in AirLand Operations.

FM 473

The MSE system interoperates with echelons
above corps (EAC), NATO forces, other military
forces, and commercial telephone systems through a
combination of interface ﬁOI nts. The MSE system pro-
vides communications that corps and division com-
manders need to exercise command and control of
their forces during AirLand operations.

MSE includes the TA-1035/U and AN/VRC-97.
The TA-1035/U provides full duplex digital voice tele-

hone communications and voltage reference signals
or data subscribers in the MSE system. The AN/
VRC-97 permits mobile, or station, access to the MSE
stem by providing secure automatic communications
throughout the tactical area of operations on a discreet
address basis. It acts as a modular type telephone in
military vehicles. The TA-838 telephone will be at the
Fl atoon level. This telephone will permit the platoon
eader to dial into the MSE system.

HIMAD TASK FORCE COMMUNICATIONS

The Hawk battalion normally communicates and
exchanges datawith Patriot units through the brigade
AN/TSQ-73. This Configuration requires no special
UHF patching or setup. However, when aHIMAD
task force isto be formed. under the command and

control of the Petriot ICC, patching, circuit routing,
and basic design have to be considered. The HIMAD
Task Force Communications illustration below shows
atask force communications architecture.

——1 CRC
|
i TADIL-B

TADIL-B|
I BRIGADE
L~~\ ATDL-1

iCC
PADIL . ATDL
,/// / \\\\ ALL LOCAL
TRACKS
PATRIOT HAWK PATRIOT HAWK PATRIOT HAWK

MIXED FIRE UNITS UNDER PATRIOT BATTALION ICC CONTROL
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In some circumstances, Petriot communications
rel g{;\?ups LCRGS) may be collocated with Hawk
AFPs. When thisis the case, the AFP will hardwire its
26-pair cable carrying all of its communications from
the PCP into the CRG. Hawk communications should
then provide their communications link data to the Pa-
triot communicators so that the pr(l)_FH Eatchl ng in the
CRG can be effected. Normally, Hawk ADL will be
routed through amodem in the CRG, and from there
into the Patriot multirouted data system. The Patriot
unit must also at this point ensure that the Hawvk AFP
receives and implements the proper address so that the
|CC will recognize the Hawk data. _

Collocating the Hawk AFP with the Patriot CRG
entails the following considerations. It reduces logisti-
cal and security problems for the CRG crew. Normal-
ly, these crews are separated from normal logjsticel
sources for fuel and food, and must provide their own
site securltK. Locating within the perimeter of the AFP
improves the security of the CRG and allows the crew
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to satellite off the logistical resources of the AFP.
Harawiring all of the AFP’s communicationsinto the
CRG reduces the total number of UHF shotsin the
task force communications plan by one, and it saves a
UHF radio stack for another use. Thisis especialy im-
[)Jortant when the task forceislarge and well dispersed.
se of the CRG alows immediate multirouting of
Hawk data within the task force and provides the Hawk
AFP with the ahility to reroute voice circuitsin the
same manner as a Patriot unit does when a communica-
tions node becomes nonoperational. The communica-
tions officer must consider the overall communications
plan before making the decision to collocate a CRG
with an AFP. When making the decision to collocate
the CRG with the AFP, the overall communications
plan must be considered before defense design. If the
AFP |ocations support the commander’ s intent, but lo-
cating a CRG with that AFP would render it useless to
E)hef restdof the battalion, then another solution should
e found.



APPENDIX F

Safety

This appendix contains brief outlines of the various hazards and
necessary precautions that must be followed to operate the Hawk sys-
tem. The Hawk system has many operating hazards, but can safely ac-
complish its mission if proper precautions are taken. Losing trained
personnel through negligence is inexcusable.

SOLDIER SAFETY

Soldier safety awarenessis a 24-hour operation.
AU soldiers should read the safety SOP or safety annex
to the battery SOP and perform their daily tasks ac-
cording to its guidance. Safety awareness starts with a

training program which includes identification of haz-
ards (see the Hawk Hazards Chart on page F-2) avoid-
ance measures, and first aid for casualties.

RADIATION

Radio frequency (RF) radiation from radar anten-
nas and associated equipment is a potential hazard to
personnel. RF radiation heats body tissueslike ami-
crowave oven. It is not cumulative, but if the intensity
is high enough or prolonged, it will cause permanent
tissue damage. This damage is not immediately appar-
ent. Pregnant service members must be extremely
watchful when working near RF sources.

Personnel are prohibited from exposure of RF lev-
els ahove 10 mw/cm2. This power intensity is present
aong the axis of each radar' s transmitted beam.

ersonnel may move in and around the radar to
zero range at ground level if they are below the hori-
zontal center line of the antenna. No height restric-
tions exist to the sides or rear of the antennas.

MECHANICAL-NOISE LEVEL

‘A mechanical hazard exists at all items of Hawk
e%Jépment with moveable parts. The antenna SAFE/
OPERATE switch only inhibits electrical movement;
mechanical motion is till possible. Hawk equipment

High noise levels are present when Hawk equip-
ment is operating. Motors, air conditioners, and gener-
ators produce dangerous levels of noise. Hearing
protection is required for prolonged exposure to noise

IS very heavy and the motors are strong. Personnel (see AR 40-5).
must not be within movement range of any item that
is remotely controlled.

ELECTRICAL

The Hawk system uses athree-phase, 416 VAC,
60-kilowatt power source. Within the eqw pment,
transformers increase the potentials and voltages sig-
nificantly. Even low voltageswill kill under adverse
conditions. Never alow personnel to work on the
equi Fment alone. When possible, shut off the power
supply or disconnect the power source before entering
components. Even when the power is off, make sure
the component and equipment are grounded properly.
Use extreme caution around interlocked components.
Electrical storms may cauise power surges even in de-
energized equipment.
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HAWK HAZARDS CHART

EQUIPMENT

HAZARD PCP IFF CWAR
RADIO-FREQUENCY = | 4
mpatoN | x| 74w

HIGH VOLTAGE X X X

TOXIC CHEMICALS
USED FOR PMCS

HIGH-PRESSURE
AIR
HIGH-PRESSURE .~ I =

FLAMMABLE
FLUIDS

vzm

HIPIR LSCB | LAUNCHER | LOADER

CHEMICAL

Dangerous chemicals are used during operation
and maintenance of the Hawk system. Some are flam-
mable and toxic or corrosive. Care, handling, and first
ad instructions are in the front of each TM. A fire

hazard exists at all Bi eces of equipment. Fire extin-
uishers and safety boards are required in all areas of
the system, uprange and downrange.

EXPLOSIVE

Many componentsin the Hawk system contain ex-
plosives or devices ((:)aBabI e of exploding. Conditions

which may require EOD assistance are described in the

following paragraphs.

MISSILE WITH ARMED S&A DEVICE
_Prescribed safety and arming checks indicate that
theinstalled S& A deviceisin an armed condition.

~ ACCIDENT OR INCIDENT
Missiles which have been subjected to probable
damage caused by handling or transportation accidents

or by natural elements such as lightning, fire, and wind-

storm should be considered unsafe. Such missiles may
be in storage and shipping containers or on launchers,
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pallets, or test stands. They may also be in various
stages of disassembly.

RECOVERED LAUNCHED MISSILE

This is a missile which successtully Ieft the launch-
er, but aborted during fl !s(t]ht' resultting in ground im-
pact. These missilesmust be considered fully armed.

A precautionary waiting period of at least 30 min-
utes must be taken before performing any EOD proce-
dures on amissile suspected of being armed. The
missileis designed to self-destruct by defonation of the
warhead upon the loss of on-board electrical power.
This power loss may result from dissipation of power
or an interruption of power caused by separation of
cables or wires.

The vacuum tubes and cathode ray tubes (CRTS)

used inside the equipment and the display scopes are



highly vacuumized and may implode when broken. The

%ases within the tubes may be toxic and or flammable.
fter animplosion, the glass particles will explode out
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of the tube area with tremendous force. Personnel
should wear protective goggles and gloves when work-
ing on the tubes.

LIGHTNING

~ Lightning damage to Hawk equipment may occur
in two ways; direct and indirect lightning strikes. Direct
(physical) damage occurs whenthe item is struck by
lightning. Examples are holes and burning damage.
Indirect damage occurs when voltages and currents are
induced into the electrical circuits through the power
and data cables connecting the equipment. The indi-
rect effects of lightning are usually responsible for 80
to 90 percent of equipment damage. A lightning strike
several kilometers away from the actual site may cause
indirect damage by inducing current levelsin cables.
In wet and cool environments, the probability of a light-
ning strike increases. In hot, dry climates such asthe
Middle East, the probability Is |ower.

One recommended method to protect the Hawk
system from lightning is to erect alightning rod at each

major item. Makeshift lightning rods may be fabricated
from utility goles or radio antenna masts. However,
this may not be Eractlcal. Theintrusion of tall lightning
rodsin the Hawk unit location will increase the proba-
bility of detection. The lightning rods will also signifi-
cantly slow mobility times for march order and
emplacement. S _
Personnel operating inside shelters will be pro-
tected from a lightning strike. Those personnel who
are standing on the ground nearby or in physica con-
tact with the equipment are in danger. It is recom-
mended that personnel do not work on equipment
during athunderstorm.  If the tactical situation per-
mits, then all power and data cables should be discon-
netted. Thiswill provide some protection against
indirect lightning strike damage to the equipment.

TRANSPORTATION

Extreme caution must be taken during missile
transfer not to drop, bang, or otherwise damage the
missiles or injure operators. Missile movement Safety
guidelines must be followed closely during operations
In poor visibility or adverse conditions.

Any equipment being transported or moved must
be properly tied down per TM instructions. Ensure
that the prcg)_er number and type of tie-down straps are
present and in good condition. o

All equipment brakes must be tested periodically.
Before operating, ensure that all brakes, lights, and sig-
nalswork properly. When moving any equipment on
site or around troops, ensure that the ground guide has

an unobstructed view of the area. Use more than one
guide, if necessary. . _ _
~ Prior to convoying equipment, brief all driversand
assistant drivers on routes, safety, speeds, lights, road
conditions and expected hazards, air and ground attack
Brobablhtl&e and responses, emergency conditions, and
reakdown procedures. Have route control proce-
dures and checkpoints preestablished and briefed. Use
strip maps. Ensure that drivers are alert and properly
licensed for operating their vehicles.
Safety isa prime concern during both peace and
war. Unsafe practices during peace will lead to exces-
Sive casualties during hostilities.
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APPENDIX G
How to Prepare Radar Coverage Diagrams

This appendix provides detailed procedures for preparing radar
coverage diagrams. It presents three methods of preparation: deliber-
ate, hasty, and emergency. It also describes the circumstances in which

each may be appropriate.

How effective you are in defending against air attack depends, nat-
urally enough, on what your radars “see.” Blind areas caused by terrain
masking are undefended areas. Therefore, to establish an effective de-
fense, it isfirst necessary to determine the impact of terrain on radar
tracking and detection capabilities. Thisterrain analysisis done by pre-

paring aradar coverage diagram.

RADAR COVERAGE

~ Radar coverage diagrams are graphic representa-
tions of the target detecting and tracking capabilities of
aradar sited at a specific position. A radar coverage
diagram shows the altitude and range at which targets
become visible to the radar. For the Hawk systems,
coverage diagrams consider terrain masking and earth
curvature for 360 degrees around the radar. The illus-
[tjr_anon on page G-2 Is an example of aradar coverage

iagram.
Y Note: Modified 4/3 earth curvature diagram and
radar coverage diagram are classified when filled in.

The radar position is the center of the diagram.
The concentric rings indicate range from the radar and
the radial linesindicate azimuth. The outer plot (---)
shows the range at which atarget flying 300 meters
above the terrain will first unmask and become visible
to the radar. The middle plot ( 0 ) shows the range
at which atarget flying 150 meters above the terrain
would unmask, and the inner plot () showsthe
%Jnm_ask range for targets flying 50 meters above
errain.

TOOLS NEEDED

The tools used to prqloar_e radar coverage dia-
grams are maps, map profile lines, work sheets, and
range detection nomograms. Assign the task of making
a coverage diagram as soon as the movement warning
order isreceived and alocation is determined.

MAPS

A map isagraphic representation of natural and
man-made features on the earth’s surface. It is usualy
drawn to a specific scale and shows the relative posi-
tions and sizes of features within an area. Features are
represented by symbols, lines, and colors. The largest
scale topographic maps available (preferably 1:250,000
or Iar?er) areused to Freﬁare radar coverage diagrams.
gma’ er scale maps lack the necessary topographic

etall.

MAP PROFILE LINES
Map profile lines are plots of elevation and range
of prominent terrain features along a specific line of

azimuth from the radar. Prominent terrain features

are mountains, hills, valleys, buildings, or any other
hysical object that can mask atarget from the radar.
etermine elevation using the contour lines, and mea-

sure range using the map scale.
CONTENTS

Page
Radar Coverage.............co.o.. G-1
ToolsNeeded . .............oo ... G-1
Choosing the Method . . .. .. ...........G4
DeliberateMethod ., .. ............ .. G-5
Hasty Method ., .................... G-20
Emergency Method....................... G-21
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RADAR COVERAGE DIAGRAM

RADAR
Sl 5T R T AN o
Balinfion £__ SN /4 £y ey

CLASBIFICATION
mwm:umer

na /2 Apy 9/
O

Coordinates 220780 _ one Alitude

275

Map Shest

A map profile line for an azimuth of 600 milsis
shown in theillustration on page G-3. The radar site
isat an elevation of 475 meters. A small hill, with an
elevation of 600 meters (point A), islocated at arange
of 17 kilometers along the 600-mil azimuth line. This
hill can mask an aircraft. Also, the 700-meter high hill
(point B) at 23 kilometers range will mask an aircraft
aong the 600-mil azimuth line, Draw a map profile
line every 200 milsin azimuth for the full 6400 mils
around the radar.

WORK SHEETS
The Modified 4/3 Earth Curvature Work Sheet on
page G-4 isagraphic representation of the curve of the

G-2

earth’s surface modified to reflect the propagation
characteristic of RF e_nerg?/. In free space, RF energy
travelsin astraight line. Tn the earth’ s aimosphere,
however, the energy travelsin aslightly curved path.
Dueto this beam curvature, aradar detects targets as
if they were flying above an earth having a radius 1/3
larger than it actually is.  Thisis how the term “4/3
earth curvature” came about. N

When filled in, as shown in the Modified 4/3 Earth
Curvature Work Sheet, a 4/3 earth curvature diagram
represents the profile of the radar detection capability
along a specific azimuth from the radar. Terrain fea-
tures (heights and depressions) are plotted on the dia-
gram In terms of range and altitude (1). Also plotted
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are the radar's location (2), radar baseline elevation(3),
radar line of sight(4), and target course ling(5). When
these data are plotted on the diagram, radar dead zones
6), target detection ranges (7), and radar mask angle
8) can be seen. All of these terms will be explained in
the following pages. _

The radar coverage diagram work sheet isa polar
coordinate chart. When filled in, thiswork sheet be-
comes the radar coverage diagram. The chart has ra-
dial lines every 200 mils from its center to its outer
circle, For Hawk use, the circles represent 110 kilome-
ters in 5-kilometer increments.

RANGE DETECTION NOMOGRAM _

The Horizontal Range Detection Nomogram il-
lustration ((:Page G-5) is used with the hasty method of
coverage diagram flgreparati on. It approximates target
detection rang%s). 0 use the nomogram target, threat
dtitude and radar mask angle must be known. Target
threat altitude will be listed in your TSOP. It will usua-
ly be 50, 150, or 300 meters above terrain. Mask angle

is found by using an aiming circle to make a 4/3 earth
curvature diagram.

The left side of the nomogram shows target threat
atitude. It has two scales: 0 to 12,000 metersin
1,000-meter increments and O to 1,200 metersin
100-meter increments. The right side of the nomo-
gram shows mask angle. It is scaled from +50 milsto
-20 mils. The center [ines on the nomogram show tar-
get detection range in meters. The target detection
range section of the nomogram aso uses two scales.
0 to 300,000 meters and 0 to 30,000 meters.

To use the nomogram, lay a straightedge from the
target threat altitude on the [eft to the mask angle on
the right. Read the detection range from one of the
center range lines. (If the O to 12,000-meter threat alti-
tude scaleIs used, read range on the 0 to 300,000-meter
rangeline. If the O to 1,200-meter altitude scaleis
used, read ran?e on the 0 to 30,000-meter range line.)
An example of how to use the nomogram is shown on
the Horizontal Range Detection Nomogram illustra-
tion.

G-3
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CHOOSING THE METHOD

~ The three methods of preparing radar coverage The hasty method provides the most accurate on-
diagrams are the— site position evaluation of terrain masking. It isthe
* Deliberate method. normal method used by Hawk units. However, it
* Hasty method. should be used in conjunction with the deliberate

« Emeraency method method when considering a NOE threat.
These methods differ in the accuracy of the final prod- The emergency method is by far the least accurate

uct and time of preparation. and |east time-consuming. It is used only when time
The deliberate method is used to evaluate a po- and the situation demand an immediate evaluation of

tential position prior to occupying that position. Pt is  aposition. Theresult is, a best, arough approximation

as accurate as the maps of the area alow. It cannot ac- of radar coverage.

count for close-in masking caused by trees, buildings,

or other features not included on the map.
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DELIBERATE METHOD

The step-by-step procedures listed here show
how to prepare aradar coverage diagram using the de-
liberate method.

’ Step 1. Assemble the following necessary materi-
S.

* Map of the area (scale of 1:250,000 or larger).

 Modified 4/3 earth curvature diagrams (one
for each azimuth line to be plotted, usualy 32).

» Radar coverage diagram work sheet.
» Pencils, paper, straightedge, and protractor
(graduated in mils).

Step 2. Prepare the map. Reading to the right and
up, plot the radar site on the map (see Map of Areaiil-
lustration on page G-6). For this example, the coordi-
nates of the proposed site are 020780. Using a
protractor, orient on true north and place a pencil dot
on the map every 200 mils around the position of the
radar. Next, using a straightedge, draw radial lines
from the radar through each dot (see Profile Lineson
Maﬁ Example on page G-7). Label each radial line
with its azimuth in mils (200, 400, 600, et cet-
era)

G-5



Al 47

~ MAPOFTHEAREA

N 600"'

7
)

Wi
b

N

8

Y
A

T
(R g

N
-
=

G-6



~ PROFILE LINES ON MAP EXAMPLE
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Step 3. Identify prominent terrain features. L ook for
high and low points along each radial line. Draw a
circle around each prominent terrain feature you iden-
tify and label each one with a letter (A, B, C, et cetera),
beginning with the circle nearest to the radar. If a
Promrnent terrain feature is missed by a normal radial
ine, draw an additional radial line to Intersect that fea-
ture. (In this example, an additional radial line had to
be drawn at 2300 roils to include Topless Mountain.)
Step 4. Preﬁare amap profile line for each radial
line drawn on the map. Y ou will need a straightedge,
apencil, and for each radid line, a sheet of paper. La-
bel each sheet of paper with the azimuth of the radial
line it represents. (For this example, we used the
600-mil radia line.) Perform the following steps:

* Label the map profile line with the data you
are going to plot: range in kilometers below the line,
and altitude in meters above theline.

* Determine the elevation altitude of the radar
site from the map contour lines. Label the left end of

the map profile line“R” for radar, and write in the site
elevation.

* Measure the range from the radar to the first

rominent terrain feature circled on the 600-mil line.
se the distance scale in the map margin. Make a pen-
cil mark at this range on the map profile line and |abel
|(E Arv)rth the range and the letter of the terrain feature

* Determine the elevation of the same terrain
feature (again using the map contour lines) and enter
:c t above the pencil mark you made for the range of the

eature.

Repeat these procedures for each prominent ter-
rain feature circled on the radial line. When you finish,
the map profile line should look like the 600-Mil Ra-
dia Lineillustration below.

Next, on a separate sheet of paper and using the
same procedure construct map prorilelines for each
of theradial lines you drew on the map. Label each
fsheet with the azimuth of the radial line and hold for

uture use.
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Step 5. Construct amodified 4/3 earth curvature
chart for each map profile line you prepared in step 4.
You will need a blank modified 4/3 earth curvature dia-
gram work sheet for each of the map profile lines you
prepared. Look at the form and note that—

» Two sets of numbers are along the vertical line
at the left side of the form. These numbers allow you
to plot the elevation of the radar above sealevel in one
of two scales; 0 to 600 meters and 0 to 2,400 meters.

* Two sets of numbers are along the horizontal
line at the bottom of the form. These numbers allow
you to plot the range in one of two scales: 0 to 60 kilo-
meters and 0 to 120 kilometers. (Use the smaller set
of numbers on the range and altitude scales whenever

ossible. However, whichever set of numbers you use
or one scale, you must also use for the other scale. In
other words, If you use the smaller numbers on the

FM 44-73

dtitude scale, you must also use the smaller numbers
ontherange scae.)

* At the right side of the form is a vertical line
|abeled “index line meters above sea level.” The divi-
sions of thisindex line have the same scale as those
used for the “meters above sea level” line on the left
side of the form. Using the smaller numbers, each in-
dex division shows 50 meters above sealevel. With the
|Iargler numbers, each division is 200 meters above sea
evel.

~* At the 50- and 100-kilometer range mark is a
vertica line [abeled “mil index line.” It has two scales.
-4 mils to 24 mils, -2 milsto 12 mils. These scales are
used to determine the mask angle. The same set of
numbers (smaller or larger) that'you selected for the
altitude and range scales must also be used for the
mask angle. Thelllustration below is a sample of the
modified 4/3 earth curvature work sheet.
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Fill in the heading of each worksheet with there-
quired information. Next, assemble al the map profile
line sheets ou.|orepared earlier. Put them in clockwise
order from O-mil azimuth (O mils, 200 mils, 400 mils, et
Cetera).

ecide which set of scales (smaller or larger num-
bers) to use on the 4/3 earth curvature chart. If it is nec-
essary to plot atitudes above 600 meters or ranges
beyond 65 kilometers, use the larger numbers. If not,
use the smaller numbers. (For this example, the small-
er numbers are used.) Mark through the numbers not

Plot the radar on the 4/3 earth curvature chart as
follows:
» Select the map profile line sheet for 0-mil azi-

muth. The radar is the starting point, so its range will
aways be 0 kilometers.

* Read the radar’ s dtitude from the profile line
(in this case, 275 meters).

» Mark the point on the 4/3 earth curvature
chart corresponding to the 0-kilometer range and
275-meter atitude. Label this point R for radar (see
Radar Plot Example bel oev?. N

After you have plotted the radar, plot the position
of each terrain feature recorded on the map profile line
(refer to the 600-mil profile line on the map profile).
Thefirst prominent terrain feature(A) is at the 7.5-ki-
lometer range and 175-meter altitude. Find the point
corresponding to this range and altitude on the 4/3
earth curvature diagram. Mark and label it "A." In the
same way, mark and |abel the remainder of the promi-
nent terrain features from the map profile line on the
4/3 earth curvature chart.
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When you have al the terrain features from the
O-mil map profile sheet on the 4/3 earth curvature,
connect the points with straight lines. Use a straight-
edge to draw a line connecting al or each pair of points
in sequence (Rto A, Ato B, B to C, et cetera). You
are now ready to construct the basdline. Mark the
point representing the radar’s altitude on the right side
of the form in the same way as you did on the |ft side
of the form. This point is on the “index line-meters
above sealevel.” Label thispoint Z. Use a straight-
edge to draw aline connecting points R and Z. Thisis
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the baseline, as shown in the Baseline Exampleillus-
tration below. . _

After drawing the baseline, you can determine the
mask angle. Lay your straightedge along the “meters
above sealevel (altitude) line” on the left edge of the
form. Using R asa pivot point, rotate your straightedge
clockwise until it crosses aterrain feafure. In the Mas
Angle Example illustration (page G-12), the feature is
E. Draw aline from R to thisfirst terrain feature and
extend it through the “index line-meters above sea
level” line. The line you have just drawn represents the
radar’s line of sight.
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The distance between the points where the base-
line (RZ) and the line of sight (RE) cross the “mil index
line” represents the mask angle. To read the mask
angle, place the edge of ablank piece of paper along
the™mil index line.™ Mark the points where the base-
line and the line of sight cross the “mil index line” on
the edlge of the paper. Slide the paper down the “roil
index [Ine” until the lower mark lines up with zero. Re-
cord the reading on the “mil index line” where the Uﬁ-
per mark lines up with the scale. Be sureto use the
same set of numbers (smaller or larger) throughout this
Process. If the radar’s line of sightis above the base-
ine, the mask angle is positive; if the line of sight is be-
low the baseline, the mask angle is negative. (In the
M ask.Anglle Example illustration below, the mask
angleis+ 1.8 mils) _ .

Now you will construct target course lines. First,
determine the target altitudes which your coverage
diagrams will represent. As stated before, target

atitudes are usualy 50, 150, or 300 meters. These alti-
tudes can be MSL or AGL values. (This example uses
atitudes of 50, 150, and 300 meters AGL.)

On the “meters above sealevel” line on the left
of the chart, locate the point corresponding to target
dtitude. Assume, for example, an atitude of 50 meters
AGL. Target atitude is then 50 meters above the ra-
dar. Inthis case, 325 meters since the radar is 275 me-
ters above sealevel and the target is 50 meters above
that, the target atitude will be 325 meters above sea
level. Mark the target’s altitude, with a dot, 50 meters
above each of the prominent terrain features. Using
a straightedge, connect each of the pencil marksin se-
quence with a dashed line. Thisis your first target
course line. It represents an aircraft flying at a constant
altitude above the terrain on a constant heading. In
this example, the aircraft flies 50 meters AGL at a
heading of 600 mils.
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Draw target course lines for each target altitude  the target course line has been plotted using the larger

gou want shown. Illustrated in the following diagram ~ numbers on the “meters above sealevel” line. Because

elow are examples of 150- and 300 meter target alti- of the nature of the terrain, the target course line was
tude course lines. Note in the 300-meter example that too high to be plotted using the smaller numbers.

150- AND 300 -METER COURSE LINES
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These examples have been target course lines for the curved line on the 4/3 earth curvature diagram at
aircraft flying at fixed dtitudes aboveterrainor con-  the altitude of the target. In the 550-Meter Course
stant AGL. If the aircraft flies a course at a fixed alti- Line diagram below, the aircraft course is at 550 meters
tude above mean sealevel or constant MSL, theplot ~ MSL.
will be different. In this case, the target courselineis
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With target course lines drawn, you can now de-
termine the target acquisition point (see Early Aquisi-
tion Range diagram below). Find the point on the 4/3
earth curvature chart where the radar line of sight
crosses the target course line. Read the acquisition
range directly below this point on the range scale at the
bottom of the chart. Remember to use the correct set
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of numbers. Thisisthe acquisition range for an aircraft
fI)éLr(ljg a aspecific altitude, either AGL or MSL,, on the
freed’heading. For the 600-mi| azimuth example, at 50
meters AGL the target acquisition range is 43 kilome-
ters, 150 meters AGL is 47 kilometers, and 300 meters
AGL is52 kilometers. At 550 MSL, on the same head-
ing, target acquisition is at 54 kilometers.

CLASSIFICATION
MODIFIED 4/3 EARTH CURVATURE DIAGRAM WORKSHEET
um_ A5 By, 727ADGF ey (2 NQU T ar. GQOZ
Coordinates 220780 Map No. - Lle-7 Sosle /- 250,000
mwmmﬁﬁ%ﬁll LA LAARE R AR RAREERRRANAS
2000 —1 M-112 r_:g'
:\Q\ 211
] e e N P I
::\Qb\\\\\“\ . it
N NN
g% _:\:\stig%/wg
IO, o S R Ay 2 N RAN NN R
— N
= N A NN NN
P, e i AN VNNV
E SC‘EQQ,IZ%E\QQ\\\\_ -
- l*‘n‘::qztil\:ikx.&z NN
P
EnalVRv N A AN NN
B e e e A AN A TANAT Y
IRERRSESSRNNNNE
RN
ONERRRINRN
INBENNSS NSNS INEEEANENIENN] 1“1??31% 1118 }hkl\ll Lhl
8 =3 8 8 = =
DISTANCE IN IILOMETERS (RANCEE)
CLASSIFICATION

43 KILOMETERS

G-15



FM 44-73

The last procedure you must perform inusingthe  dead zones are volumes of airspaces which are masked
deliberate method, prior to constructing the coverage ~ from the radar’s view by terrain features (see Radar
diagram itself, isto identify “radar dead zones.” Radar Mask Example diagram below).
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In the radar mask example on page G-16, an air-
craft flying at 50 meters AGL is hidden from the radar's
view by terrain feature E at ranges beyond 43 kilome-
ters, or beyond the target acquisition range. Using R as
apivot point, pivot a straightedge clockwise from the
radar line of sight until it intersects the next terrain fea-
ture (point B). Draw aline connecting point R to this
terrain feature. Extend the line to the right side of the
chart. Repeat this procedure for all other prominent
terrain features along the azimuth line. Shade in the
areas hidden from the radar’ s view. These shaded ar-
eas represent radar dead zones (see the Dead Zone
Plot Exampleillustration below) produced by terrain
features, along a particular azimuth line.
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~Read the range scale &t the bottom of the chart to
find the ranges at which the target will be lost and then
reacquired. In this example (600-meter azimuth and
50-meter AGL), the aircraft will first be detected at 43
kilometers as it clears feature E. It will remain visible
until it enters the radar dead zone caused by feature B
at 29 kilometers. It will not be visible until it emerﬁes
from this dead zone at 14 kilometers, but it will then
remain visible until it crosses over the radar Site. You
must repeat this entire process for each of the 4/3 earth
curvature diagrams, one for each of the azimuths origi-
naly plotted.

COVERAGE
Battaion /37 B 72°A0 nenary

Date /2 MoV 9/
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Step 6. Construct the radar coverage diagram.
Now that you have completed all of the previous steps,
you are ready to perform the last step of the deliberate
method--constructing the coverage diagram itself.
Start with a blank radar coverage diagram work sheet
and fill in the heading. Next, select amethod of distin-
guishing different target atitudes on the diagram. For
Instance, plot SO-meter AGL targetsin red, 150--meter
targetsin black, and 300-meter targetsin blue.

Beginning with the work sheet for the 0-MIL azi-
muth line, transfer the information from each 4/3 earth
curvature work sheet to the radar coverage diagram
work sheet. The 600-mil azimuth line is again used as
an example (see the 4/3 Curvature and Radar Cover-
age Relationship diagram).

4/3 CURVATURE AND RADAR COVERAGE RELATIONSHIP
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Start with the 50-meter AGL target course line.
Read theinitial target acquisition range from the 4/3
earth curvature chart and record it on the appropriate
azimuth line of the coverage diagram worksheet (43 ki-
lometers at 600 mils azimuth). Repeat this process until

ou have transferred the initial target acquisition range
or each of the 4/3 earth curvature charts to the cover-
age diagram work sheet. Using a straleghtedge, Sequen-
tialy connect all the points plotted. The resulting
raph (the Clutter/Coverage Diagram illustration be-
ow) now shows the initial target acquisition range for
a50-meter AGL target approaching from any azimuth.

Next, plot the radar dead zones caused by terrain
masking inside the initial acquisition range. From each
4/3 earth curvature chart, find the range at which the
target islost behind amask (29 kilometersin the
600-mi| example). Plot this rang_e on the appropriate
azimuth line on the coverage diagram work sheet.
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Label each of these plotswith an L to identify them as
points where the target is lost. Perform this same pro-
cess to plot the ranges at which the target is reacquired
asit clears the masking terrain. Label each of these
pointswith an R.  Connect the L points and the R
oints for the same terrain feature. (It may be helpful
1ere to refer to the topographic map to idenitify the par-
ticular terrain feature.) The Land R lines should inter-
sect. The enclosed area is the radar dead zone caused
by a gartl cular terrain feature. _
_ epeat this process for each target altitude to be
included on the coverage diagram. The end product
will be aradar coverage diagram showing the radar’s
ability to detect, aquire, and track targets flying at the
selected altitudes. Finally, determine the security clas-
sifiction of the complete radar coverage diagram,
ftamp it, and handle it according to applicable regula
ions.

CLUTTER/COVERAGE DIAGRAM

RADAR COVERAGE
/57 -

OLAGRAM WORIEHEET
728049 g ZANOV T
Coordnetes _ 020780 tan Nude__ 275725 Nap Shest L
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HASTY METHOD

The hasty method of radar coverage diagram con-
struction is most often used when the radar site is eva-
|uated by the unit RSOP party. It is the normal method
for use by Hawk fire units. Shown below is the step-by-
step procedure for constructing hasty radar coverage

» Sight through the telescope and, using the ele-
vation micrometer knob, adjust the aiming circlein ele-
vation until the telescope cross hairs intersect the top
of the highest terrain feature visible at that azimuth.

* Read and record the mask angle, as shown on
the aiming circle’s elevation scale.

» Using the azimuth micrometer knob, rotate
the aiming circle to an azimuth of 200 mils.

» Repeat this measuring process every 200 mils
for the full 6400 mils around the radar.

A sample recording worksheet is shown below in
the following illustration. If a high terrain feature is
missed in your normal 200-mil radial measurements,
shoot another azimuth to intersect this point.

diagrams. _
Step 1. Assemble the necessary materials:

» M2 aiming circle.

* Horizontal range detection nomogram.
* Radar coverage diagram work sheet.

» Hasty coverage recording work sheet.

» Pencils, paper, and a straightedge.
~ Step 2. Setup the M2 aiming circle. Emplace the
|a|m| ng circle on the site selected for the radar asfol-
OWs:

 Emplace the aiming circle and orient it to true

north. (Appendix D providesinstructions on the use of
the aiming circle.)

TaT ALT.
HASTY COVERAGE RECORDING WORKSHEET 1Som A6¢L
Battalion /37 By, 729 ADA Battery ALPHA Date __ /2 ~ov 9/
Coordinates 020780 Site Altitude 275+% Map Sheet /
[ AZIMUTH MASK ANGLE UNMASK RANGE |
o / S$5000
200 2 S3000
Yoo 2.5 427,000
600 2.5 46.000
800 o) 56,000
: S L
———
5,600 2.5
S5.800 3
6.000 2.5
£.200 2
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Step 3. Determine the unmask range for each
200-mil azimuth line;

* Determine the target altitudes to be used to
construct the coverage diagram. (This example used
150MSL.)

» Mark the target altitude (150 meters) on the
“threat above fire unit” line of the horizontal range de-
tection nomogram (see the Threat Above AFP Lineil-
lustration on page G-22). Zero on thisline represents
the dtitude of the radar.

 Mark the measured mask angle for the appro-
priate azimuth on the mask angle line of the nomo-
gﬁ&ﬂ. The example uses the 600-mil azimuth line, and
the determined mask angle is 10 mils.

» Using a straightedge, draw aline connecting
the target altitude and mask angle marks.

* Read the target unmask range from the range
scale in the center of the nomogram. Be sure to use
the correct set of numbers for al recordings and
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plottings. For this example, the target unmask range
IS 14,000 meters.

* Repeat this process for each 200-mil azimuth
line. Record the unmask angles on the recording work

sheet. If different target altitudes must be considered,
the process must be repeated for each altitude.

~ Step 4. Complete the radar cover?e diagram with
information from the recording work sheet as follows:

~ +Fill'in the coverage diagram work sheet head-
ing.

» For each azimuth, mark the determined un-
mask range with a dot.

» Using a straightedge, connect the dots in se-

quence. The resulting graph is the radar coverage dia-
gram for the target altitude being considered.

Step 5. Repeat the process for each target dtitude
to be (Iqraphed on the coverage diagram. Determine the
complete diagram’s security classification, stamp it,
and handle it according to applicable regulations.

EMERGENCY METHOD

The emergency method of coverage diagram con-
struction is used when an immediate evaluation of a
siteis required and time or the situation prohibits use
of the hasty or the deliberate method. The emergency
method provides an estimated radar detection range in
al directions from the radar for a target flying a 50-me-
ter AGL. The results are an apOPrommanon of radar
coverage. Emergency coverage diagrams should be re-
placed with diagrams arrived at by the hasty or deliber-
ate method as soon as Possible. To use the emergency
method, follow the steps below.

Step 1. Assemble the necessary materias:

* A large scale (1:250,000 or larger) topographic
map of the area.

» Radar coverage diagram work sheet.

* Pencils, .Eaaper, straightedge, and a protractor
graduated in mils.

Step 2. Identify prominent terrain features.
* Plot your radar’s location on the map.

+ On the map, identify and mark prominent ter-

rain features that could mask an approaching aircraft
from the radar.

Step 3. Measure the azimuth and range from the
radar to each marked terrain feature as follows:

» Using a straightedge, draw aline from the ra-
dar site to each marked terrain feature.

» Using the protractor, measure and record the
azimuth of each radar-to-terrain feature line on the
map.

» Using the map scale, measure the range from
the radar to each marked terrain feature. Add 3 kilo-
meters to each measured range and record. Thiswill
be the approximate initial acquisition range.

| Step 4. Construct the coverage diagram as fol-
OWS.

* Transfer the range information obtained in
step 3 to the radar coverage diagram work sheet b
gl aci n? adot at the appropriate location on eac

00-mil" azimuth line.

» Using a straightedge, draw straight lines con-

necting the dots in sequence.

Step 5. Determine the security classification of
the completed radar coverage diagram, stamp it, and
handle it according to applicable regulations.
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THREAT ABOVE AFP LINE

1500h

HORIZONTAL RANGE DETECTION NOMOGRAM.

THREAT ABOVE FIRE UNIT
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APPENDIX H
Intelligence Preparation of the Battlefield

Conducting a well-planned intelligence preparation of the battle-
field (IPB) is fundamental to the execution of the air defense artillery
mission in AirLand Battle doctrine. It is essentia that the Hawk platoon
leader visualize what the enemy ground force commander is looking at,
to predict when and where he will use his aviation to support his ground

operations.

It is important to realize that IPB has different uses. For the ADA
brigade, battalion, and Hawk battery commanders, it is atool by which
they can visualize the battle, For the Hawk battery commander and pla-
toon leader, it is used to position their fire units to kill enemy aircraft.

OVERVIEW

IPB is an analytical methodology employed to re-
duce uncertainties concerning the enemy, weather, and
terrain for all types of operations. Without first obtaining
and analyzing the ground IPB, the analysis of enemy aeri-
a activity isimpossible. The enemy air attack istied to

4 ANALYSIS |y

¥ THREAT

¥ EVALUATION

AREA
EVALUATION

ANALYSIS

%, ANALYSIS

the ground attack. This appendix dicusses those plan-
ning steps that need to be taken to perform an analyis
of the aerial dimension of the IPB. The IPB processis
depicted in the following illustration.

BATTLEFIELD AREA EVALUATION

Thefirst step in the IPB processis to define the
area of interest (Al). The Al for the aerial dimension
of the IPB begins with the location of the enemy’s freed
avigtion and tactical balistic missile (T'BM) facilities
and stretches past the FLOT to a maximum depth to
which enemy aviation can fly, or fire TBMsinto the
army forcesrear areas. The Al is not confined to the
supported unit’s boundaries. Aviation can approach
from outside the defended sector rather than approach
on likely ground avenues of approach. IPB should an-
swer the basic questions of who, what, when, and how.
The area of interest varies by type organization as
shown in theillustration on page H-2.

H-1
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DIVISION

ARMY RW AIRFIELDS AND FIXED TBM SITES METT-T
TO DEPTH OF 240 KM
CORPS FRONT ENEMY AIRFIELDS AND FIXED TBM METT-T

SITES TO CORPS REAR

The S2 must also depict the area of operations
(AO). The AO is a geographica area where the com-
mander has been assigned the responsibillity and au-
thority to conduct military operations.

Priority intelligence requirements (PIRs) must
be defined by the commander to identify critical in-
telligence gaps. Any activity or characteristic that oc-
curs within the battlefield that significantly impacts

on the commander’ s tactical decisions should be a
PIR. Example PIRs are:

* When and where will the enemy attack?

* Where are TBM freed sites located?
f t’; Whereis the enemy’s main reconnaissance ef-

ort’

* Will the enemy employ chemicalsin the bri-

gade sector?

TERRAIN ANALYSIS

~ Terrain analysisis the process used to reduce uncer-
tainties regarding the effects of natural and man-made
terrain on military operations. The aerial terrain analysis
which will identify low-altitude aviation routesinto the
defended sector in depth, must be superimposed on the
ground terrain analysis for the S2 to visualize the air
battle. Terrain anzle/ss must be performed throughout
the depth of the defended sector, from the FLOT to the
supported unit rear boundary. _
During the terrain analysis the S2 determines
where possible enemy drop zones, landing zones, stand-
off attack orbits may be used and where the low-altitude
avenues of approach are likely. These aress are deter-
mined using the OCOKA (observation and fields of fire,
cover and conceal ment, obstacles, key terrain, and ave-
nues of approach) method. OCOKA also addresses the
terarfa| n's effects on friendly ADA systems and threat air-
craft.
~ Todetermine enemy air avenues of approach, first
find the enemy air staging area. Next, determine prob-
able targets enemy aircraft would attack. Fixed-wing air
will take arelatively direct route using valleys and low ar-
eas perpendicular to the Flot or flanks between these
two points due to the limited fuel on board and the
amount of ordnance being carried. Rotary wing aircraft
would use low-altitude avenues of approach to the flanks
and to the rear of friendly forces. The key variables on
the enemy air avenue of approach are METT-T factors
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and friendly ADA gites. In aerid IPB, the importance of
predicting enemy air avenues of approach is paramount.

In Hawk units the platoon leader or the battery
commander must next make a line of sight &I__OS) overlay.
The LOS overlay will determine the ADA fire unit'sline
of sight against enemy aircraft attacking into sector (see
illustration beIov’\\Q. _ _ _ .

Enemy TBMs and aircraft involved in the indepen-
dent air operation are generally not subject to terrain re-
gtrictions. To determine AA for these threats, the S2
must first determine the likely flight profiles. In the case
of TBMs ranges, circular error of probabilities (CEPS)
and routes to friendly targets must be determined.
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WEATHER ANALYSIS

To determine when the enemy will most probably
use his aviation, the analyst must next determine the
effects of visihility and celling, wind speed, precipita-
tion, temperature, and illumination on the threat and
on the friendly force’s ability to conduct aviation opera-
tions. An example of the weather variables’ impact on

avigtion operations is shown in the matrix in theillus-
tration below. o

Weather has a limited effect on TBMs. However,
the enemy may find it easier to use TBMs without the
threat of Interdiction when weather conditions inhibit
friendly air operations.

THREAT EVALUATION

In the threat aviation evaluation phase, doctrinal
templates are used. Doctrinal templatesindicate how
the enemy would fight if there were no weather or ter-
rain restrictions. During this phase, enemy order of
battle files are updated and organized. Order of battle
factors include capabilities of enemy aircraft, com-
nlland_ and control procedures, tactics, and organization
of units.

In aerial IPB, attack profiles are used to predict
the phases and type of fixed- and rotary-wing aircraft
used in the air operation. It also depicts probable air-
to-surface missile (ASM) and surface-to-surface mis-
sile (SSM) flight patterns. The Attack Profile Template
illustration on page H-4 depicts the different aircraft
missions and types of aircraft used in atypical ar

operation. The vertical bar on the left of the graph indi-
cates the relative altitudes above ground level (AGL)
at which the aircraft will fly. The horizontal line on the
bottom of the graph depicts the time (in minutes) it
takes the aircraft to reach friendly forces. Therefore
it depictsthe air attack in time and space.

This %raphic enables the Hawk air defender to
prioritize the air targets. By using the specific parame-
ters such as AGLS, headi n?, and or speed, a priority for
engagements can be established.

The HIMAD air defender can use this profile to
determine the order of the attack aircraft. It is essen-
tial that HIMAD air defenders know the order of the
arrcraft missions and the types of aircraft used.

'WIND SPEED | TEMPERATURE} =
UTY | AND. - . ARD [ [LLUMINATION®
CEILINGS ;|  DIRECTIO) .. hHuwom2 {0 -
5-KM VISIBILITY FOR PARACHUTE SEVERE WEATHER TEMP>100°F LITTLE AIRTO
WING OPS SPEED WITHIN 4.83 KM AND HUMIDITY AIR OR POINT
MUST BE <13 OF TGTWILL <80% WILL CAS CAPABILITY
KNOTS HINDER DEGRADE AT NIGHT EXCEPT
ACQUISITION PAYLOAD FOR NEWEST FW
2.5-KM AGL CAPACITY AIRCRAFT
CEILING IN FREEZING RAIN
HILLY TERRAIN GREATLY LIMITS
LIFT ABILITY
1.0-KM AGL
CEILING IN
FLAT TERRAIN
ROTARY- ; 1.85-KM VISIBILITY { FOR AIRMOBILE SAME SAME NO CAS WITHOUT
WING OPS SPEED MUST ILLUMINATION
BE <30 KNOTS EXCEPT NEWEST
5-Km AGL RW AIRCRAFT

Notes:
1. Strong perpendicular winds to air avenue of approach increases difficuity in hitting target.

2. Amount of degradation differs with type aircraft.

3. Newer FW aircraft are Foxhound, Fulcrum, and Frogfoot, newer RW aircraft are Havoc and Hokum.
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ATTACK AWACS
LB
MIG-25
25-KM AGL M
FIGHTER MIG-25 MIG-23
INTERCEPT MIG-29 MIG-29
FEZ
TAI 3 TAI 4
STRIKE MIG-23
PACKAGE 's‘fézf MiG-24
Tu-26 MEZ
ADA
TA2 o o8 SUPPRESSION
1.0-KM AGL MIG-23
MIG-21
ew| ™ vakes
Su-24
HHOUR +30  +25  +20  +18  +15  +12  +10  +7 +2 +1
MINUTES
FEBA THREAT AIRFIELD ﬁ
Zz
7

The next illustration on page H-5 is an RW attack
profile template. The vertical bar on the left of the
gr:aoh shows the expected altitude (above ground level)
the RW aircraft are expected to fly. The horizontal bar
at the bottom of the gﬁaph_ presents the distance from
the enemy airfield to the friendly forces. There are dif-
ferent profiles for each mission and each aircraft.

The HIMAD air defender can use the profile to
predict the type of mission an incoming aircraft maybe
attempting. For example, if asingle Hip fliesin at nap-
of-the—earth atitude, most likely the mission is laying
mines, relaying information to another element, or us-
ing command and control to direct another aircraft.

Mot information on TBMs will come from a na-
tional red-time source. However, the ADA S2 must
doctrinally template the flight Patterns, ran1gBes, and
CEP for short-, medium-, and long-range TBMsin
the AL Thisinformation, once plotted, will enable the
HIMAD commander to orient the primary target line
(PTL). Due to the short reaction timefor TBMs
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intelligence must focus on launch trends and indica-
tors. Examples of these are weather conditions, loca-
tion of fixed and or mobile sites, associated radars,
command and control vehicles and refueling tankers.

The next step in the threat evaluation stage is tar-
get value analysis (TVA). TVA alows the commander
to anticipate enemy courses of action and gain initia-
tive. TVA includes determini nEl high-value targets
(HVT) and high-payoff targets ( P'I%

HVTs are targets which, if successfully attacked by
friendly forces, will contribute to the degradation of
important enemy battlefield functions. HV Ts are as-
Sets, operations, or actions which the enemy command-
er must control or protect. The HVT list is developed
by imagining how the enemy will fight, relative to the
friendly force mission. The S2 determines the HVR
by identifying those assets the enemy commander
would consider valuable or critical for the accomplish-
ment of hismission.
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For example, if the S2 is thinking through an en-
emy attack and knows that the friendly force isin a pre-
ared defense with extensive air defense assets, it is
ogical to assume the enemy commander will want sub-
stantial air defense suppression strikes. Enemy aircraft
commonly used in air defense suppression packages
(for example, U-24, MiG-23, and MiG-21) become
HVTs. The enemy’s air attack will be coordinated on
the ground with forward air controllers (FACs), radio
navigation points giN Ps),r and vectoring target desig-
nation points (VTDPs). These command and control
points are critical to the enemy air operation and are
dso HVTs. o
~ HPTsare HVTswhich, if successfully attacked,
will contribute to the success of friendly operations.
The HPTs are determined by the commander and S3
by prioritizing the HV Ts during the war-gaming pro-
cess. Oncethe HVT listis compiled, the S2 givesthe

list to the S3, FSO, and commander. Then, from the
[?erspective of friendly forces, the HPT list is compiled.

he HVTs that meet the requirements of being acquir-
able, attackable, and capable of ensuring friendly suc-
cess are designated as HPTs. The HPTs will be targeted
at alater time for successful accomplishment of the
friendly force’s mission.

For example, the two air attack HV Ts stated earli-
er (the air defense suppression aircraft and the com-
mand and control) would be prioritized and listed as
HPTs. The commander would determine that without
the listed aircraft, ADA suppression would be impossi-
ble. However, if the command and control structure
were destroyed or disrupted, the attack could still oc-
cur. Therefore, the HPTs would be listed in priority as
follows: MiG-23, MiG-21, SU-24, FAC, RNP and
VTDP.

H-5
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THREAT INTEGRATION

Threat integrgation IS the final and possibly the
most important phase of the IPB process. In this step,
the analyst compiles al the information gathered to
Create a Situation template. A situation templateisa
doctrinal template arrayed on the map with weather
and terrain restrictions applied (see the Aeria 1PB Sit-
uation Templateillustration on page H-7).

The next step in threat integration isto develop an
event template. The event template is a collection plan
in graphic form (see the Ground |PB Event Template
illustration on page H-8). It identifies areas which con-
firm or deny enemy courses of action. These areas are
called named areas of interest (NAIS). NAlscan bea
specific point or an area on the map. o

In ground IPB only, the NAIs are sent to the divi-
sion or corps on a collection plan as a request that those
specific areas be monitored. These NAIs become part
of the reconnaissance and surveillance plan. Oncein
the surveillance plan, the NAls can be dropped from
the template. Ground IPB also incorporates timed
phase lines (TPLs). The TPLs depict the expected
times of movement of the maneuver forces, which then
predict expected times for different courses of action
and reaction.

In aeria 1PB, NAIs selected by ADA units can be
monitored by their own assets. For this reason, aerid
NAIs are |eft on the templates. The aerial portion of
the battle is much more fluid and dynamic than the
g}:ound battle. Once aircraft and TBMs are spotted,
the reaction timeis very minimal. The aircraft and
TBMs are acquired on the radar scope and fired upon
amost instantly. TPLs are not necessary on the aeridl
portion of IPB. For ease of identification, ground NAIs
and aviation NAIs are identified by different symbols
as shown in theillustration on page H-8.

Thefinal phase of threat integration is developing
the decision support template (DST). The DST isthe
intelligence estimate with the operations plan depicted
in graphic form. It identifies critical events relative to
location, time, and the current Situation which require
tactical solutions. The DST is the synchronization tool
that brings the entire staff together. The DST does not
dictate decisions to the commander; rather, it identi-
fieswhen critical decisions must be made. The aerial
DST includes NAls, target aress of interest (T's), and
decision points (DPs). Aeria NAIs, usualy aong air
avenues of approach, should be integrated with the
ground scheme of maneuver inthe D
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For Patriot units, aerial NAls maybe quite I_ar%e
relativeto NAIsfor FAAD units. For example, if the
G2 identifies aregion 50 by 500 kilometers in area as
a Possible source of short-range TBMs, that would be
designated as an NAI for a Patriot battalion.

Als are areas where interdiction of enemy forces
by maneuver, fires, or jamming will eliminate or reduce
aparticular capability, course of action, or will require
the enemy to expend unusual amount of resources to
continue operations (see the Decision Support Tem-
plateonpageH-9). .

Finally, decision points are depicted on the DST
to indicate where critical decisions must be made by the
commander. These decision points may or may not be
the same as NAIsin ground IPB. The fluid and dynam-
ic pace of air operations reduce the ADA commander’s
reaction time to much less than that of a maneuver
commander. o

Once the DST has been prepared, the S2 will brief
the XO or commander on hisanalysis. The S3 will
|dentna/ decision points based on the NAIs that may re-
quire decisions. The decision may involve shifting pri-
mary target lines (PTLs), changing the EMCON status,
targeting enemy aviation C2 facilities, adjusting CSS,
or evenrelocafing fire units. _

The decision support matrix (DSM) is appended
to the DST, as shown on page H-10. The DSM isthe
Plannin tool used by the commander to integrate al
he battlefield operafing systems (BOSS) to counter a
potential threat’s course of action. These detailed
plans must be devised during the planning and training
periods. During a battle exercise or actual conflict, the
Situation becomes too dynamic for detailed planning.

ADA brigades and FAAD battalions and batteries
prei)are DSMs. HIMAD batteries and FAAD platoons
will prepare an execution matrix based on the DSM.
For the subordinate units to accurately prepare their
execution matrix, both the DST and DSM must be
avalableto them. _

The DSM illustration displays potential threat ac-
tions and the ADA commander’s intent to counter
them. The specific ADA units are listed under the DP
column. Critical actions such as reorienting on a differ-
ent NAI or TAI, or executing a particular “tactical
play” are designated to occur at alater time or place.
The decision point is the point were the commander
must make the decision to execute and inform subordi-
nlaIe units, not the actual time the the action must take
place.
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H+7 H+6
CORPS DEFENDING

EVENT TEMPLATE
Muppy m

EVENT TEMPLATE ADDS
NAls AND TPLs THROUGHOUT THE
DEPTH OF THE SECTOR

Note: Due to the speed and range of FW and RW aircraft,
TPLs are not nomally found on the aerial IPB event template.
Ground and aerial IPB are directly related.
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APPENDIX |

Reconnaissance, Selection, and
Occupation of Position

Hawk AFPswill displace frequently, whether deployed in forward
or rear areas. AFPs can only perform their missions when in position
and ready to fire. The time required to move a Hawk AFP is out—of—ac-
tion time. AFPs must be able to march order, move, emplace, and con-
tinue the ADA mission quickly. The accomplishment of the tasks is
outlined in the following paragraphs. SOPs for RSOP must be part of

every AFP s tactical considerations.

Understanding and practicing

RSOP procedures is the only sure method of ensuring AFPs can move
on command, emplace, and continue the ADA mission.

This appendix explains the basic actions required to move an AFP
into a new position. These basic actions can be modified to fit the specif-
ic tactical situation, but none can be omitted. RSOP procedures are sep-

arated into three distinct phases.

PHASE A—HOW TO CONDUCT THE RECONNAISSANCE
AND SELECT THE POSITION

~ Thebasic actions required to conduct the recon-
nai ssance and select the position are contained in the
following paragraphs.

RECEIVING THE MOVEMENT
WARNING ORDER
The battalion commander briefed the battery
commander on the latest AFP mission. The battery
commander calls ameeti n? of key personnel and issues
the MWO to the platoon [eader. The MWO contains
the following information:

* Time received MWO.

* Time recon party leaves.

* Time released for march order.
* Time to cross start point.

» Time to cross release point.

» Time to assume Battle Stations.
Thistime list will permit the platoon leader to use
the reverse planning process.

ISSUING THE PLATOON WARNING ORDER
~ The Blatoon leader returnsto his platoon’sloca-
tion and briefs the assistant platoon |eader, platoon

sergeant, and two section chiefs on the new mission.
Once the information is dispersed, the platoon ser-
geant forms the recon party per the platoon SOP.

PLANNING

The battery commander and platoon |eader com-
plete their plans. They determine the recon route by
conducting amap reconnaissance of the proposed area.
They check the map for alternate AFP positionsin case
the primary position is unsuitable. The platoon leader
briefs the battery commander on the composition of
the recon party. The platoon |eader must plan for re-
con security and ensure sufficient weapons accompany
the RSOP team. Communications equipment must ac-
company the RSOP team to ensure contact between

~Improve the Position .............. s -6
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the team and the platoon is maintained. Planning the
recon includes the following:

* Determine routes to be used and area to be ex-
amined.

* Determine the composition of the recon
party.

» Determine what supplies and equipment are
needed.

PREPARING FOR MOVEMENT
Once the BC has approved the platoon |eader’s
plans, the platoon leader assembles key personnel and
provides the following information:

* Briefing on mission.

* Briefing on plans.

* Briefing on requirements.

* [nstruction on operation in the absence of the
platoon leader.

RECONNING AND SELECTING THE POSITION
~ When the platoon |eader has completed his brief-
ings and issues his orders, he directs the RSOP team
to recon and select the position. The RSOP team per-
forms a route reconnaissance and observes and records
the following types of information:

» The route meets equipment height, weight,
width, and depth (fording) requirements.

* Built-up areas.

» Possible ambush locations.

* Possible fuel and rest stop locations.

* Possible road guard and marker locations.

« Final route selection.

After the route has been determined, the RSOP
team performs a reconnaissance of the selected posi-
tion. Thisrecon ensures thai—

* |t provides immediate access.

* |t provides concealment.

* |t affords good radar coverage.

* |t meets system emplacement requirements.
* It is secure and contamination free.

PLANNING AND PREPARING FOR
THE OCCUPATION.
The decision to move has been made and the pla-
toon leader is now ready to direct the occupation of the
new site. At thistime, he gives the order of march.

|-2

Thisis the composition of vehicles, equipment, and
ersonnel to beincluded in the serial for movement.
t has the following types of information:

» Designated position in the seridl.

* The type and number of vehiclesin the serial.
* The vehicle load (on-board and towed).

* Driver and assistant driver assigned.

* End item position in seria to provide for
quickest emplacement time.

* An dternate route, if primary is not usable.

PHASE A CHECKLIST
The checklist below is a quick reference for the
personnel in the platoon. Steps maybe added as re-
quired to provide afluid, usable reference.

1. Receive the MWO: _
* Essentid location and times.
* Reverse planning sequence.

2. Issue the platoon warning order:
* Initid actions according to SOF!
» Specia instructions as necessary.

3. Plan the reconnaissance;

* Routes to be used and areas to be ex-
amined. N

» Composition of the recon party.

» Extra equipment requirement.

4. Prepare for movement;

* Brief personnel on the mission, plans, and
requirements.. o

* Instructions on operations in the absence of
the leader.

5. Recon and select position:

« Route reconnaissance.

» Position reconnaissance, N

» Selection of sites for equipment, position,
security, and support elements.

6. Plan and prepare for the occupation:
* Order of march.

* Briefing and positioning of guides.
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PHASE B-HOW TO MOVE THE PLATOON BY ROAD

This phase describes the actions required to move
the AFP by road. These actions will permit the succes-
sful deployment of the AFP to the position selected
and reconned in Phase A.

EQUIPMENT MARCH ORDER AND LOADING

Equipment march ordering and loading began
when the platoon was released from its ADA mission.
Non-mission-related equipment was |oaded upon re-
ceipt of the MWO at the platoon. These items were
listed in the platoon’s SOP. The SOP also lists other
actions to be accomplished before the movement, such
as vehicle preparation checks and refueling.

MARCH COLUMNS ASSEMBLY
At the designated assembly area, the order of
march #senal)_ for the platoon’ s equipment is directed.
Thisinformation isissued in the five-paragraph format

and might contain—
* The movement is by SOP.
« Blackout drive (nighttime).
« Convoy speed.

» Distance between vehicles.
* Air ground instruction.
« Safety checks on vehicles and |oads.

CROSSING THE STARTING POINT
When the platoon’s serial is assembled, the pla-
toon leader instructs the platoon to move out. The
time is noted when the SP is crossed to ensure the plan
is being executed on time.

ROAD MOVEMENT

Thetravel to the new position must be as safe as
possible with Fer|0d| ¢ checks being made to ensure no
vehicles are |eft behind. Vehicles that experience
breakdowns must be serviced as soon as possible. Ve-
hicles that become diisabled may be carrying mission-
essential equipment, and the absence of these end
items could prevent the AFP from becoming opera-
tional. Care must be taken to ensure mission-essential
equipment arrives on time as needed. The following
annex example below provides an outline of a motor
movement annex to the AFP SOP.

ANNEX—(MOTOR MOVEMENTS) to AFP FSOP

1. PURPOSE: This annex prescribes standard procedures for motor convoy operations or vehicle movements.

2. RESPONSIBILITIES: The senior person on a vehicle is the vehicle commander. He is responsible to ensure that all
orders conceming the march are carried out. When two or more vehicles travel together, the senior person present will be
the convoy commander. The convoy commander is responsible for the proper conduct and safety of all passengers and
vehicles in the convoy. The convoy commander will brief all drivers prior to departure.

3. CONVOY OPERATION:
a. March Procedures.
(1) Rates: Unimproved roads—Day: 25 MPH.
Night: 10 MPH.
Catchup speed —5 MPH above specified convoy speed.
(2) Halts: As designated.

b. Organization.
(1) Platoon serial position will be designated by the battery commander. Vehicle positioning within the platoon
serial will be designated by the platoon leader.
(2} Normal time interval between serials will be 2 minutes.

c. Formation.
(1} Open column: 100 meters between vehicles; 12 vehicles per km.
(2) Closed column: 1 vehicle length between vehicles; 42 vehicles per km.
(3) Night column: 50 meters between vehicles; 24 vehicles per km.
{4) Infiltration: Maximum group of 10 vehicles; 200-meter intervals; 5 vehicles per km.
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d. Routes and Guides.
(1) Routes will be as specified, based on recon and road clearance approval.
(2) Road guides or road markers will be posted along critical points of march between SP and RP. The convoy
commander will ensure that road guides are—
(a) Briefed on their responsibilities.
(b) Posted when required.
(c) Posted in pairs at night, with one number providing local security.

1Ad  lnvedn wdardd Ar et unhinla welll Alal daamn o
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(3) Convoy commanders must be familiar with the route of march so that interposing of enemy guides or substitution
of road markers will be detected.

e. Vehicle Preparation.
(1) Vehicle and trailer markings will be covered.
(2) Windshields will be folded down and covered. Mirrors, windshields, and lights will be covered whenever the

vehicls is not in uss.

(3) Vehicle cargo canvas will be removed and stored with bows uniess the load requires covering. Canvas on
trailers will be kept installed. Canvas cab covers will be removed.
(4) Lights will be off during daylight moves. Blackout drive will be used during night moves.
(5) Following items will be checked prior to movements and at halts:
(a) All vehicle and trailer lights.
(b) Vehicle and trailer brakes.

1A) Unhinla and drailar Aanmeaasdisame
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(d) Vehicle hom, oil, fuel, and coolant.
(6) Vehicles will be topped off with fuel prior to and after every move.

f.  Security.

(1) Vehicle drivers will, whenever possible, drive in the same tracks as the lead vehicle to reduce the possibility of
detonating mines Personnel will hold weapons at the ready to reduce reaction time in the event of ambush. If a vehicle
drops out of the convoy, following vehicles will adjust their interval to conform io the established convoy distance.

{2) Each vehicle will have an airguard during movement. Airguards will continuously scan for enemy aircraft. If
an enemy aircraft is spotted, the driver will be alerted and he will biow the vehicle hom (continuous blast). Upon hearing
the waming, each driver will repeat it. Vehicles carrying MANPADS team personnel will stop and MANPADS teams will
dismount and prepare to engage aircraft. The remainder of the convoy will continue the march, uniess attacked. If attacked,
each driver will move his vehicle off the road and into a concealed position (if possible). Vehicles will move off the road to
attema1e sides (hemngbone) Personne! will dismount the vehicle and engage the aircraft with their assigned weapons.
if machine guns are mounted on vehicles, they will remain mounted and manned.

(3) Personnel will dismount and assume defensive positions around vehicles during scheduled halts.
Vehicle-mounted weapons will remain manned.

(4) Front and rear vehicles will be equipped with radios. The lead vehicle will maintain communications with the
last vehicle to ensure convoy control.

(5) Ifambushed, the convoy will not stop to fight as long as it can move forward. If stopped, personnel will dismount
and assume defensive positions while retuming fire.

(6) Vehicles and trailers will be camouflaged during lengthy halis and when movement is conciuded.

g. Reports. Trail vehicle will report control point (SP, checkpoints, and RP) clearing time to lead vehicle.

h. Inspections. The platoon leader will ensure thet all vehicles, trailers, and loads are inspected prior to movement.
Defects will be repaired immediately by the operator or battery maintenance personnel.

4. LOADING PLANS: Each vehicle and trailer will have a loading plan. Loading plans will be kept in vehicle log books.
Loading plans will specify those items of cargo that can be Ioaded prior to mission release time. A loading plan format is

attached as an appendix.




CROSSING THE RELEASE POINT
Once the last vehiclein the platoon convoy has
crossed the RP, the road movement is complete. The
uides |ocated at the new site location have now met
the vehicles and equipment and quickly guide them
into place.
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PHASE B CHECKLIST .
The checklist below is designed to be a quick refer-
g?]ce. TBh&ee steps outline actions required to complete
ase B.

PHASE C—HOW TO OCCUPY, ORGANIZE, AND IMPROVE THE POSITION

The AFPis now readF>|/Dto begin the last phase of
the displacement. The AFP begins the occupying, or-
ganizing, and improving of the position.

ESTABLISHING LOCAL SECURITY
~ Members of the recon party provided initial secu-
rity at the new location. They selected perimeter de-
fense positions, established sectors of fire and primary
target lines, and prepared range cards. They built indi-
vidua firing positions and bunkers and provided a se-
cure |ocation.

EMPLACING, ORIENTING, AND ALIGNING THE
~ HAWK SYSTEM . .

An equipment guide met each vehicle asit en-
tered the new |ocation and guided it to a site marked
by the recon team. After dropping their towed loads
and unloading necessary cargo, the vehicles were dis-
persed insidethe tree line. Crewsimmediately began
to emplace the Hawk equipment. The HIPIR arriving
early in the march sequence was the first to complete
emplacement. The HIPIR crew then oriented the ra-
dar to the KDP selected by the RSOP team. As other
items of equipment were emplaced, they were aligned
to the HIPIR. Missiles were loaded onto |aunchers,
power was applied, and local operational checks were
made at each item of equipment. GEOREF was
plotted on or entered into the PCP TDECC and plot-
ting board.

ESTABLISHING COMMUNICATIONS WITH
HIGHER HEADQUARTERS
Communications were maintained with higher
headquarters throughout the movement. Appendix E
describes platoon and battery communications links.

ASSUMING OPERATIONAL STATUS

When local checks were completed at each item
of equipment, all items were integrated into the sys-
tem. Integrated system checks were performed ac-
cording to the procedures listed in appropriate
technical manuals. When these checks were com-
pleted and the platoon was integrated into the battal-
lon multichannel system, the AFP ran an integration
check with the battalion’s AN/TSQ-73 or the task
force Patriot ICC. Once thisis completed, crew drills
areinitiated and the AFP becomes operational at the
assumption of Battle Stations.

IMPROVING THE AREA _

The platoon |eader and platoon sergeant begin to
organize and supervise improvement of the platoon’s
ground defense. Personnel are directed to camouflage
and revet equipment. Launchers are not revetted due
to missile backblast. Equipment is dispersed tectically
to the maximum extent possible. This includes sup-
ported areas that the platoon sergeant had selected
within the tree line. Improvements to the area were
planned to continue as long as the position is occupied.

1. March order and load equipment:

e [tems not required for the AD mission, before
mission release time.

o {tems required for the AD mission, after mis-
sion release time.

2. Assemble the march column (serial):

® According to the march order.

® Issue operation order and any special in-
structions.

3. Cross the SP on time.

4. Conduct the convoy movement according to
the SOP and tactical situation.

5. Cross the RP:

e At the correct time.

e Vehicles met and led to their correct sites by
equipment guides.
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SELECTING SECONDARY AND OR ALTERNATE
POSITIONS

During the planning phase, secondary and alter-
nate positions were selected. The platoon leader and
PSG now visit these locations and verify their use. The
following descriptions of positions are important to
note:

[] Secondary positions are areas to which the
AFP displaces after receiving a new mission. Second-
ary position RSOPs are conducted only after receipt of
anew warning order.

[1 Alternate positions are areas generally close
to the ﬁri mary position from which the unit can per-
form the original mission if the primary position be-
comes untenable or unsuitable. Tentative alternate
positions are selected during the map reconnaissance

of the primary position. RSOPs for alternate positions
are conducted as soon as the unit has become opera-
tiond at the primary position.

PREPARING RADAR COVERAGE DIAGRAMS
The assistant platoon |eader begins to prepare ra-
dar coverage diagrams for the new position. Radar cov-
erage diagrams are graphic representations of radar
target detecting and tracking capabilities (see Appen-
dix G). They are used by defense plannersto ensure
that no gaps exist within the overall defense.

PHASE C CHECKLIST
The checklist below is aquick reference for the
AFP personnel in the platoon. It can be modified as
required to provide a usable reference.

_ CHECKLISTC

1. Improve local security:
o Perimeter positions improved and increased
as convoy arrives.

e Vehicles dispersed and concealed.

2. Emplace, orient, and align the Hawk system:
e Base piece (CWAR) oriented to KDP.
e Remaining equipment aiigned to CWAR.

3. Establish communications with higher head-
quarters:
e Platoon muitichannel equipment aligned to

the AN/TRC-145, if possible, and to the battalion’s
multichannel equipment if not.

4. Assume operational status:

e After compietion of integrated system checks
and battalion FDC integration.

e Not later than specified mission assumption

time.

5. Improve the area (camouflage and revet equip-
ment):

e Prepare individual frontal positions and
crew-served weapon bunkers, revet equipment,
and camouflage all equipment.

e Disperse all equipment to the maximum ex-
tent possible.

6. Select secondary and or alternate position:

e Always recon altemate positions.

e Recon secondary positions after receipt of
new waming order.

7. Prepare a radar coverage diagram (see Appen-
dix G).



APPENDIX J
Air Defense Command and Control Procedures

This appendix implements STANAGS 3805 and 3880.

The AADC manages his integrated AD system through two means.
Thefirst is through his command and control structure, which specifies
C2 relationships. The second isthrough AD C2 procedures that he esta-

blishes.

WARNING PROCEDURES AND ALERT STATUSES

These procedures alert or prepare a unit and in-
%\ﬁ% unit readiness for combat. They include the fol-

* DEFCONSs.

* WADs or DEFREPs.

* ADWsor ARWsS.

* SORs.

e SOEs.

DEFENSE CONDITIONS

DEFCONS describe progressive aert postures.
DEFCONSs are graduated to correspond to Situations
of varying military severity and are numbered 5,4,3,2,
and 1 as appropriate. DEFCON 1 is the highest readi-
ness condition. o

Note: In NATO, asimilar %stem of stages or
states of alert isused in place of DEFCONS.

WEAPON ALERT DESIGNATORS OR DEFENSE
READINESS POSTURE _
Weapons adert designators describe a progressive
stem of alert postures based on the DEFCON. Note:
EFREPisaNATO term.

AIR DEFENSE WARNINGS AND AIR RAID
WARNING

Air defense warnings represent the commander’s
evaluation of the probability of air attack within his
area of operations. The three ADWSs as defined in JCS
Publication 1-02 are—

» ADW RED. Attack by hostile aircraft or mis-
silesisimminent or isin progress.

« ADW YELLOW. Attack by hostile aircraft or
missilesis probable.

« ADW WHITE. Attack by hostile aircraft or

missilesis not probable.
Note: ARW isaNATO term.

STATE OF READINESS _
SORs specify the time within which a Hawk unit
must be able to fire amissile. The SORs also deter-
mine fire unit manning requirements., SORs are used
duri 23 peacetime only. SORSs prescribe the time al-
lowed before a unit must be capable of full operation
of al equipment necessary to conduct an engagement.
Typical SORs for Hawk units are-

* Battle Stations.

« Twenty minutes to Battle Stations.
* Three hours to Battle Stations.

* Twelve hours to Battle Stations.

* Released (maintenance or training).
~ Note: Actual SORs may vary by theater of opera-
tion and are usualy classified.

STATE OF EMISSION _
SOEs replace SORs during combat operations.
The SOE prescribes the number and type of emitters
or transmittersin operation. All electronic emissions
must be carefully controlled. EMCON begins with
passive techniques to prevent detection by the enemy.

Wamung Proceduresand Alert Statuses ... d
‘Fire Control Procedures ........ G E
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AD personnel must be aware of the electronic emis-
sionsthat their radar and radio equipment emit. EM-
CON procedures will help to minimize radio and radar
emissions that are subject to intercept by the enemy.
Platoon |eaders must remember that Hawk was de-
signed to fight and survive in the severest of EW envi-
ronments. ~ EMCON will result in immediate
availability of Hawk AFPswhen required without hav-
ing them give off any radio or signature. The following
states of emission are recommended:

* SOE |—these are no radios or radars emit-
tigi;. Radio silenceis broken only in an emergency, and
radar and data links are only switched on if attacked.
Radars should be passive.

 SOE 2—there is radio silence except for data
links. Voice radio links are used only as necessary.

* SOE 3—they are operating with radio silence
imposed and the Hawk radars are active. Radio silence

on data links is only to be broken when targets are de-

tected by the radars or to establish datalinksto FDC.
Voice radio links are operated only if necessary for new

weapons control orders or engagement reports.

» SOE 4--there are no restrictions on either ra-
dio or radar emissions.

RADAR FREQUENCY ALLOCATION

~ The Hawk platoon |eader relays a radar frequency
assignment to each HIPIR to minimize radar interfer-
ence between FUs. Hawk radar operators must ensure
proper frequency selections are input to the radar.
Changesiin radar frequency allocation maybe by design
or necessity. Frequency allocation is necessary to pre-
vent damage and interference and ensures clean radar
pictures.

Note: Radar frequency alocation isdone at bri-

gade level.

FIRE CONTROL PROCEDURES

Thejoint forces commander establishesthe rule
of engagement for the theater. The AADC manages
and directs the integrated air battle by implementin
ROE and airspace control measures. The execution 0
these ROE and measures maybe through both positive
and procedural means.

RULES OF ENGAGEMENT
ROE specify the circumstances and limitations
under which forces will initiate or continue combat en-
agement with other encountered forces (JCS Publica-
tion 1-02). The six common components of rules of
engagement are discussed in the following paragraphs.

The Right of Self-Defense o
Self-defenseis the right and the responsibility of
commanders at all echelons. Commanders may take
whatever action is reguired to protect their forces and
eqlw Ement against air attack. Normally, such action
will be governed by rules and procedures established by
the AD commander. Emergency action deemed nec-
essary, if contrary to the established rules, should be
carefully weighed for its effect on the operations and
on the safgtfy of other friendly forces. IT a unit must
take self-defense action, it must report it to the appro-
priate commander at the earliest practicable time
$[O]JCS Publication 3-01.3). For Hawk units, self-de-
ense must be clearly defined in tactical SOPS and the-
after directives.  Criteria for declaring an aircraft a
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self-defense threat will change depending upon the
state of alert, the tactical Situation, SOR, and, in some
cases, the type of aircraft and its flight characteristics.

Level of Control
~Level of control describesthe AD echelon at
which the air battle is being positively managed. The
following are reasons for decentralization of control:

« Inability of higher echelons to detect the low-
dtitude threat.

» Tempo of the air battle (control is more time-
consuming as echelons of control are added to the con-
trol chain).

» Degraded or lost communications.

For these three reasons, the Hawk battalion FDC
isgenerally the highest AD echelon capable of effec-
tively controlling Hawk fires in the air battle.

Modes of Control o

Modes of control describe the control relationship
between organizational levels. The two modes are cen-
tralized and decentralized control. _

Centralized control is the mode whereby a higher
echelon authorizes fire units to engage targets (JCS
Publication 1-02). The fire unit must request permis-
sion from the controlling AD echelon to engage each
track. Centralized control minimizes the likelihood of
engaging friendly aircraft; it permits engagement of
hostile arrcraft only when specific orders are issued to



initiate the engagement.  During most types of AD
operation Hawk AFPs will be under the centralized
control of the battalion FDC. _

The normal wartime mode of control for AD is de-
centralized. In this mode, a higher echelon monitors
unit actions, but makes direct target assignments to
units only when necessary to ensure proper fire distri-
bution. The monitoring echelon prevents engagement
of friendly aircraft an aPre\/ents Simultaneous engage
ments of hostile aircraft (JCS Publication 1-02?1. e
centralized control increases the likelihood that at
|east one AFP will engage each hostile aircraft in a
hl%h-dens ty environment. The lack of positive con-
trols associated with decentralized control is not ac-
ceptable during peacetime.

Autonomous Operations o
Autonomous operations describe the activities of
aunit after it has lost all communications with higher
echelons. The unit commander must assume full re-
sponsibility for control of weapons and engagement of
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hostile targets. When an AFP loses al communica-
tions, higher control levels cannot monitor fire unit ac-
tion; therefore, the TCO, who represents the
commander, has full responsibility for arcraft engage-
ments. Unit TSOPs should define specific actions and
ﬁroc_edures for autonomous operations. Normally, the
0stile criteriain effect when a unit [oses communica:
tions remainsin effect until the unit can reestablish
communications. In autonomous operations, proce-
dural management is available for control of the air
Egttl e) (see the Autonomous Operations illustration
ow).

~ Hodtile Criteria

Hostile criteria are basic rules issued by the com-
manders of unified or specified commands and by other
appropriate commanders when so authorized to estab-
lish the status of aircraft. Hostile criteria are used by
echelons having identification authority to determine
whether a detected aircraft is friendly or hostile. Alti-
tude and airspeed are normally used as hostile criteria
when applied to procedural measures.

AN/TSQ-73

COMPLETE LOSS OF
COMMUNICATIONS

AFP

Legend:
* Time sensitive and changed per OPORD, ACO, or TSOP.

SELF-DEFENSE

PROCEDURAL CONTROL

AIRSPACE CONTROL
MEASURES*

RULES OF ENGAGEMENT

HOSTILE
CRITERIA

WEAPONS

RIGHT
OF CONTROL

STATUS**

** Normally changed to WEAPONS TIGHT after a predetermined time.

J-3
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_ FIRE CONTROL ORDERS

Fire control orders are commands which control
Hawk engagements on a near real-time, case-by-case
basis (see the Use of Fire Control Ordersillustration
below). They may countermand or ater the prevailing
WCS. Transmission of fire control orders maybe ver-
bal or electronic. Aslong asdigital communications
are available, electronic transmission is preferred.

Local directives and unit SOP may reguire verbal as
well as electronic transmission for certain orders, such
asHold Fire. The Hawk battalion FDC most often
uses these orders to control the engagements of its
AFPs. TCOs and ROs also use fire control orders
when en(?agm targets at the AFP. The following para-
graphs describe the fire control orders used by Hawk
units.

Sy p—— TCO ACTION
FiRE CONTROL ORDERS
MISSILE FIRED NOT FIRED
COVER. EXAMPLE— “A1, COVER AT ME3416.” NA ACHIEVE LOCK ON THE
TARGET,
UPDATE TARGET TRACK
REPORT.
ENGAGE. EXAMPLE— “A1, ENGAGE TRACK 68." NA ENGAGE THE TARGET.
CEASE ENGAGEMENT. EXAMPLE— A2, CEASE ALLOW MISSILE IN FLIGHT DO NOT FIRE AND CEASE
ENGAGEMENT TRACK 88. ENGAGE TRACK 77." TO CONTINUE TO INTERCEPT. TRACKING THAT TARGET.
DO NOT FIRE ADDITIONAL ENGAGE NEW TARGET.
MISSILES.
PREPARE TO ENGAGE THE
NEW TARGET.
CEASE FIRE. EXAMPLE — “B1, CEASE FIRE TRACK 77.” ALLOW MISSILE IN FLIGHT DO NOT FIRE.
TO CONTINUE TO INTERCEPT.
DO NOT FIRE ADDITIONAL CONTINUE TO TRACK.
MISSILES.
CONTINUE TO TRACK THE
TARGET.
HOLD FIRE, EXAMPLE — “B2 HOLD FIRE TRACK 77" DESTROY MISSILES IN DO NQT FIRE.
FLIGHT IMMEDIATELY.
CEASE TRACKING. CEASE TRACKING.

STOP FIRE. EXAMPLE— “STOP FIRE ALPHA LAUNCHER
SECTION.”

(ACTION WILL DEPEND ON WHAT THE UNSAFE CONDITION I1S.)

ALLOW MISSILE IN FLIGHT DO NOT FIRE.
TO CONTINUE TO INTERCEPT.
CONTINUE TO TRACK.
DO NOT FIRE ADDITIONAL ASCERTAIN THE UNSAFE
MISSILES. CONDITION. REQUEST
PERMISSION TO DROP OUT
CONTINUE TO TRACK. OF THE AIR BATTLE, IF
NECESSARY, TO CORRECT
THE UNSAFE CONDITION.
ASCERTAIN AND CORRECT CONTINUE THE ENGAGEMENT.

THE UNSAFE CONDITION.

CONTINUE THE ENGAGEMENT




Engage
This order is used to orger an AFP to engage (fire
on) adesignated target. It cancels any previousfire
control order which may have been given on that tar-
et. Based upon proximity and threat, the TCO will se-
ect one of the following methods to engage a target:

» Shoot-look-shoot. Thisis the firing of one
missile against atarget and assessing the success of the
engagement before firing a subsequent missile at the
target. Thisisthe preferred method of fire because it
provides the most effective use of available missiles.

* Ripplefire. Thisisthe firing of two or more
missiles against asingle target with the least possible
time delay between launches. When the target isa
self-defense threat to the AFP and a very high kill

robability is desired, the TCO will likely selectripple
ire.

 LASHE. Thisisthefiring of two or more mis-
siles against multiple targets that threaten the platoon.
This mode of fireis recommended by the ADP when
LASHE criteriaismet. Thismodeisinitiated manually
by the TCO (Phase |11 only).

_ Cease Engagement ,
This command orders the AFP to cease tracking
adesignated target. This order changes an ongoing en-
ﬁagement to another of higher priority. Missilesin
ight are allowed to continue to intercept.

Hold Fire
Thisis an emergency fire control order which di-
rects the AFP to discontinue an engagement or refrain
from tracking or firjnq on a designated target. The
AFP will destroy missilesalready in flight to protect
friendly aircraft.

Cease Fire
~ Thiscommand orders the AFP to refrain from fir-
ing on, but to continue to track a designated target. If
the unit has alreadly fired, missilesin flight are allowed
to continue to intercept. The cease fire command is
used to prevent simultaneous target engagement by
manned fightersand ADA units.

Cover
This command orders an AFP to assume a posture
that will allow engagement of atarget, if directed. For
Hawk, this means searching the designated area and
achieving aHIPIR lock on the specified target. This
command may be used for a target that is presently be-
ing engaged by another unit or Tor atarget that has yet
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to become asignificant threat. AFPs that receive the
cover command report to higher echelons when they
are tracking, locked on, and read)(] to fire. Cover is used
to obtain more information on the target (same asin-
vestigate assign).

- Stop Fire .

Thisis an emergency fire control order which tem-
porarily halts an engagement sequence to correct in-
ternally unsafe conditions.  Stop fire is seldom
transmitted outside the AFP. This command can be giv-
en by anyone in the AFP who detects an unsafe condi-
tion. The engagement continues after the AFP
corrects the unsafe condition.

. AIRSPACE CONTROL

Airspace control encompasses al efforts to ensure
combat effectiveness by promoting safe, efficient, and
flexible use of airspace. Airspace control instructions
areissued periodically viathe airspace control order,
which may appear at |ower echelons of the ADA com-
mand chain in the form of a separate order or asan air-
space control annex to an operation order. The order
will specify rules of engagement for a specific duration
and hostile criteria to assist in discriminating between
friendly and enemy aircraft. The following paragraphs
describe airspace control techniques.

Weapons Control Statuses

Weapons control statuses describe the relative de-
gree of control of the fires of ADA systems. A WCS
may apply to weapon systems, volumes of airspace, or
types of aircraft. The WCSs are—

« WEAPONS FREE. Weapons may fire at any
aircraft not positively identified as friendly.

« WEAPONS TIGHT. Weapons may fire only
at aircraft positively identified as hostile according to
the prevailing hostile criteria. Positive identification
can be established by a number of meansto include use
of the VTG and other designated hostile criteria sup-
ported by track correlation.

* WEAPONS HOLD. Weapons may fire only
in self-defense or in response to aformal order. This
is the most restrictive WCS.

* WEAPONS UNLIMITED (NATO only).
Weapons may fire at any aircraft within a specified vol-
ume of airspace during a specific time period, regard-
less of any positive or procedural means of
{/(\Jll%néification. When used, thisisthe least restrictive
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Weapons Engagement Zones
~ Weapons engagement zones are volumes of de-
fined airspace within which specific types of AD weap-
ons are preferred for use in engagements, thus
smplifying fire distribution (see the Weapons Engage-

ment Zone Types illustration). _
Establishment of a WEZ permits maximum use of
weapons systems. A fighter engagement zoneis nor-
mally established only in those areas where no effective
surface-to-air capability is deployed. A missile en-
agement zone is normally established only for me-
ium- and long-range SAMs. A MEZ limits the
volume of airspace in which these weapons can conduct
enga%ements._ The MEZ istailored to the capability
and characteristics of the weapon system and to the

specific tactical need.

~ Airspace Control Measures
Airspace control measures afford a variety of pro-
cedural methods of controlling airspace users and air-
space. Airspace control measures are the rules and
mechanisms declared by joint and allied doctrine, and

defined by the theater airspace control plan. They are
defined in general terms according to the normal usage
associated with the control measure. The Airspace
Control Means table below shows the control mea-
suresand theiruse. _

Note: More specifics on airspace control mea-
sures are available in theater-specific documents or
FM 100-103.

_ WEAPONS ENGAGEMENT

WEZ

DCA

FAAD HAWK | PATRIOT

MEZ X X
. oFez | ”

MEASURE
CORRIDORS AND ROUTES:

@ AIRROUTE ..ot ieeieaaiaass
o LOW-LEVEL TRANSIT ROUTE (LLTR} ................
& MINIMUMRISKROUTE(MRR) ......................
o STANDARD USE ARMY AVIATION FLIGHT ROUTE (SAAFR)

a QDEMNIAL ANDDINND

W O LW WAITITHLIWITT & L v v v vttt s vttt v v s v s e st a et s v oan

e TRANSITCORRIDOR . ........... ..ot .

e BASEDEFENSEZONE(BDZ) ............ccovvvivnnns

o HIGH-DENSITY AIRSPACE CONTROL ZONE (HIDACZ)

e RESTRICTED OPERATIONS ZONE(ROZ) .............
e WEAPONS FREE ZONE (WFZ) .....................

FLIGHT LEVELS:

..................................... NATO/ASCC

MATNIAQHD
I I

NATO

1IQAIATMNIACHM
US/NA T AODW

US/NATO/ASCC
NATO

OTHER AIRSPACE SUBDIVISIONS OR CONTROL MEASURLES!:

® AIRSPACE COORDINATIONAREA ...................
e AMPHIBIOUS OBJECTIVEAREA ....................

nea froac

& TERMINAL CONTROLAREA(ZONE) .................
e WEAPONS ENGAGEMEMT ZONE ...................
® CONTROLPOINT ...ttt

e WAY POINT

WYL U NFHINE . 0 o o v o an v s a s s st msov s s s oo ooasncsansnsans

e TIME SLOT

US/NATO

US/NATO
US/NATO

S R I A

US/NATO
US/NATO
................ US/NATO

NATO/ASCC




APPENDIX K
ADA Weapon Systems Planning Factors

This appendix provides ADA commanders with technical and tacti-
cal information necessary for deployment and employment of ADA sys-
tems. ADA commanders plan, coordinate, and execute the ADA
mission based on the supported commander’s intent, objectives, and or-
ders. They perform this function by employing ADA principles and
guidelines to ensure the required defense is provided.

ADA systems vary in capabilities and limitations. These variations
impact substantially on ADA resource allocation and battlefield place-
ment. This information is unclassified and is provided solely for plan-
ning purposes. See the illustration on page K—2.
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SYSTEMS CHARACTERISTICS/CAPABILITIES MOVEMENT/DEPLLOYMENT FACTORS STANDARDS FOR TRAINING (per ARTEP drilis)
Personnel Amament | Acquisition | Engagement | Engagement Mutual Highest Talkest Slope March s Emergency
Crew/Sect/ Ammo Range* Range* Althude* | Suppot | Singie Ml Lond Capabilty F"?":,“D::' Order E-'“m"“"‘ Rfm»d Disarm
Pi/Bury Basic Load {approx) {approx) (approx) Distance Wt Clas (ft/m) % Time Time
STINGER 2 montm 6 maisAm visual dkm+ 3km+ 2km 3 79N/24m 34% twd foot march: team: team: 4min walt 3 hrs @
24% side 10 sec 10 sec 10 sec 1,200t
mounted: 1o standard
it
STINGER 6 Stinger msis | visual/ Stinger 4 km+| 3Ikm+ 2km 24 10f/34m 60% fwd Stinger: 8 min hasty: 10 sec  [Stinger. walt 3 hrs @
FIGHTING 5 mon/sqd 5 tow msis IR scope tow: 3.7 km 40% side 10 sec from regular 8 min |4 min 1.200 ft
VEHICLE! 1 sqd/SFV 25 mm: 25 mm: 2.7 km axit of SFV 25 mm: to standard
(SFV) 4 sqds/pit 300 ready coaxial. tow: 30 s6c 10 min no time limit
600 stowed 7.62-800 m 25 mm:

visual/FUIR 5 km min

(810 km)

to standard
no time limit

Ti2kmar 8min 13 min 7 min

2 km ground

1.2 km alr 6 min 4 min 8 min walt 45 min

(SP) 1crowMulcan  [1,100 ready 2 km ground

8 min 30 sec |5 min 30 sec walt 60 min
(with RCU  |owith RCU to standard
no time limft

FUR: 8~10 kmy

10 min max| misfire: wait
30 min
hangfire:
walt 2 hrs
no time limit
1o standard

HAWK 47 per AFP 30 msis/pit 80 km 40 km 18 km 20 km 14 17.50/533m
124 per btry 60 msis/biry
2 AFPs/btry

XV, REPRRVERVVRTLERERCRR) FyREvERrenrryaynrs

60 min

13.100/380 m

N/A 1hr
to standard
fire controi: 22 no time limft

maint pit: 31

s b 8

PRRVPRTRTE FRRERErVITRRRRrnyss S R

* See (S) FM 44-100A (U) (TBP) for exact classified range data.
** Heavy dMslion: 2 SFV platoons and 1 Stinger platoon per battery.
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air-to-air (missiic)

all arme for air defense

air-breathing threat

Army airspace command and control
alternating current

area air defense commander
Army air defense command post
aircraft

allowable cargo load

airspace control procedures

air defense

air defense artillery

air defense control

air defense fire control officer
automatic data link
administrative/logistics

air defense warning

assault fire platoon

aititude above ground ievei
attack helicopter

area of interest
administrative/logistics

alternate

altitude

amplitude modulated

air movement control officer
air movement noncommissioned officer
antenna

area of operations

aerial port of debarkation

Army regulation

antiradiation missile

anriliarv readont
auvxiary reacout

all range processing

Army Training and Evaluation Program
air raid warning
air-to-surface interface terminal
air-to-surface missile

assistance

assistait

attack

attention

Army tactical data link

Allied Tactical Publication

et ___taa_

air siandardizaiion C(X)ﬂlll]ﬂllng commitice

auiomaiic
Airborne Warning and

Control System
azimuth

battlefield air interdiction
battery commander

battery command post

battery coolant unit

brigade

base defense zone

batialion fire direction control
before momning nautical twilight
battalion

battalion operations center
battiefield operating system

hatterv renlaceable unit
ocaliery repaacead:

brigade support area

battery

confidential

command and control

command, control, and communications
command, control, communications,
and intelligence

cancelled

cannot comply

close air support

combat

command control group

circular error of probability
challenge

classification

command

onnrea of actinon
SAULR VL aviavis

communications
communications security
container express

corridor

corps support command
command post

collective protection equipment
control and reporting center

communications relav oroun
communicalions reay group

cathode ray tube

combat service support
continuous wave acquisition radar
Department of the Army
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nMA
A

DEFCON
DEFREP
dep

dev

div

EAC
ECM

In"alad ¥ §
Bl

ech
ECS
EDRE
EEI

LN T
KAl R

el

elev
ELSEC
EMCON

EOD

Anfamaien .

defensive counterair
defense readiness condition

defense readiness posture

deploy

development

division

data link reference point
Department of Defense

decision point

direct support

division support arca

decision support matrix

direct support maintenance company
direct support supply unit

decision support template

direct support umit

drop zone

engagement area

echelons above corps

electronic countermeasures
clectromic counter-countermeasures
echelon

engagement control station
emergency deployment readiness exercises
essential elements of information
early evening nautical twilight
elevation

elevation

electronic security

emission control

CIpicy

explosive ordnance disposal
electronic warfare support measures
estimate

electronic warfare

Federal Aviation Administration

forward area air defense

forward area air defense engagement zone
forward air controller

forward area rearming and refueling point
fire direction center

February

forward edge of the battle area

fighter engagement zone

Il['lllg docirine

forward locking infrared

forward line of own troops

field manual
frequency modulated

ramentine hooa

forward operating base

United States Army Forces Command
fragmentary order

Federal Republic of Germany

free rocket over ground

fire support coordination line

fire support officer

fire unit

fixed wing

forward

Assistant Chief of Staff (Intelligence)
German HIMAD Operations Center
generator

World Geographic Reference System
ground

giobal posiiioning sj

nﬂ!eral support

g

general support reinforcing
Hawk
helicopter

headquariers and headquariers batiery

high-density airspace control zone
high- to medium-altitude air defense
high-powered illuminating radar
high-powered illuminator
high-powered iiiluminaior operaior
high-payoff target

headquarters

hour

how to fight

high-value target

hertz

integrated air defense system
information and control central
integrated communications
identification

identification, friend or foe
interim JTIDS message specification
internal

intelligence

input/output

inpui-output siorage

intecrated operator trainer
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IPB
IRR

ISC

JCS

JTADS

METT-T
MEZ

MIC
MICC

ivRELN

MIF
min

MMC
MPH
MOPP
MOS
MPC

intelligence preparation of the battlefield

intelligence and radar reporting
integrated system check

joint air attack team

Joint Chiefs of Staff

joint engagement zone

joint force air component commander

joint task force

joint tactical automated distribution system
joint tactical information distribution system
known distance point

kilofeet

kilogram

kilometer

known reference point

. low-altitude simultaneous Hawk engagement

latitude

load-bearing equipment

pounds

launcher

low-intensity conflict

low-level transit route

launch now intercept point

list of applicable publications
iongiiude

line of sight

long-range patrol

location

landing zone

meter

mainienance

man-portable air defense system
maximum

medium

mission, enemy, terrain, troops, and time available
missile engagement zone
medium-intensity conflict
master information and control central
missile in flight

minimum

minute

millimeter

materiel management center
miles per hour

mission-oriented protection posture
military occupational specialty
message processing center

AvEasariva

MSE

MSL

nacur
VIV

oIC

=t

PMCS

PPI
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miles per second

medium-range ballistic missile

meals, ready-to—eat

mobile subscriber equipment

missile

meters above sea level

maximum safe velocity

modification table of organization and equipment
mission training plan

mountains

movement warning order

not available

not applicable

named areas of interest

North Atlantic Treaty Organization
nuclear, biological, chemical
noncommissioned officer in charge
nautical mile indicator

number

nap of the earth

Naval Publications and Forms Center
for official use only

objective

observation and fields of fire, cover and conceal-
ment, obstacles, key terrain, and avenues of ap-
proach

optionai form

officer in charge

operational control

operation order

operations security

operations and inteiligence
operational readiness float
organizational vehicle maintenance
Patriot

Patriot data link

Patriot azimuth determining system
pulse acquisition radar

passengers

platoon command post

post deployment build-3

primary

priority intelligence requirements
prescribed load list

platoon

preventive maintenance checks and services
petroleum, oils, and lubricants

planned position indicator
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ROE
ROR
ROZ

SICC
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People’s Republic of China
prohibit

platoon sergeant

primary sector of interest
primary target line
prohibited volume
prisoner of war

power

pickup zone
Quadripartite Standardization Agreement
reinforcing

radar

radiotelephone operator
remote control unit
round

radio frequency

regiment

radar homing

radio navigation point
radio operator

rules of engagement
range only radar
restricted operations zone
reiease point

remotely piloted vehicle
reconnaissance, selection, and occupation
of position
radiotelephone operator
rotary wing

restricted volume
repairable exchange
secret

Adjutant

Intelligence Officer

Operations and Training Officer
Supply Officer

spectrum analyzer

safety and arming

standard-use Army aircraft flight routes
supply and services

semiautomatic command to line of sight
surface-to-air missile

special ammunition supply point

second

section

Stinger fighting vehicie

subordinate information and control central

E®3f

EEF.

g g

state of emission

Status of Forces Agreement
signal operating instructions
standoff jammer

standing operating procedure
state of readiness
self-propelled

starting point

seaport of debarkation
squad

short-range ballistic missile
self-screening jammer
surface-to-surface missile
Standardization Agreement
soldier training publication
towed

tactical

tactical air

tactical air control center

tactical operations

tactical data link A

tactical data link B

target area of interest

tactical air operations center

The Army Maintenance Management System
tracking adjunct system

technical bulletin

to be engaged queue

al hallia =
ld(-llldll UIII-IBIII- KIIIDBIIF

to be published

training circular

tactical control assistant
tactical control officer
tactical director

natinnl dinantne naat
tactical director assistant

tactical display and engagement control console
technical

temperature

task force

tank

team

technical manual

training

tactical officer

tactical operations center

{able(s) of organization and equipment
track on jam



TSOP

USMC
USN

time-phased lines

tank and pump units

truck

trailer

trailer weight

tactical standing operating procedure
time to last [aunch
thumbwheel

target value analysis
unclassified

unmanned aerial vehicle
ultrahigh frequency

Unified Action Armed Forces
United States

United States Air Force
United States Marine Corps
United States Navy

universal transverse mercator

WCS
WwCvV

1338
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vehicle weight

velocity

very high frequency
vicinity

volume

vector targeting designation point
video tracking group

with

weapons alert designator
weapons control status
weapons control volume
weapons engagement zone
weapons free zone
weapons operations center
weapon

weight

executive officer
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