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1
MODERN BATTLEFIELD CONCEPTS nate the battlefield. Air defense weapons
AND OPERATIONS systems cover the air above the battlefield,
affecting the tactics of close air support.
Improved artillery and other indirect fire
Advances in weapons systems and weapons are capable of massing large
electronic technology are significantly amounts of fire or destroying pinpoint
affecting military concepts and opera- targets in rapid succession. Tactical air
tions. These advances place increasingly support with a wide array of extremely
high demands for coordinated efficiency accurate weaponry, increased payload,
on the modern battlefield. In view of the and on-station time provides a devastating
lethality of the high threat environment, punch to the battlefield. The attack
current doctrine emphasizes winning the helicopter gives the commander the capa-
first battle as it might well be the last. bility of massing great amounts of fire-
Additionally, we must win while out- power at the critical time and place.
numbered. Therefore, battlefield opera- Advances of electronic warfare technol-
tions concepts for the future are leaning ogy have added a new dimension of
toward greater mobility with more and lethality to the battlefield. Night vision
smaller maneuver battalions. The orienta- aids permit effective combat operations
tion is toward organization around weap- around the clock. Smaller, more efficient
ons systems and the combined arms team. nuclear weaponry now makes its use less
Aviation units are an integral part of the threatening to nearby friendly forces or
combined arms team. communities, but more lethal in the
immediate target area. This weaponry,
WEAPONS SYSTEMS CONCEPTS with increased accuracy and mobility,
affords the capability to project combat
Long-range, high-velocity tank cannon forces rapidly on the battlefield and to any
and antiarmor missile systems now domi- place in the world.
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CHAPTER ONE

o

GENERAL

PURPOSE

The primary purpose of this manual is to present and
discuss battlefield countermeasures, techniques, procedures,
and concepts that enhance the survivability of Army aviation
units in a high threat environment. This publication should be
used as a guide for developing unit tactics and techniques, to
avoid detection and destruction by hostile forces; and as an aid
in formulating unit standing operating procedures (SOP) and
training plans. Aviation unit personnel should use this
publication to become familiar with aircraft survivability
equipment and techniques and how these can be integrated
into training and combat operations to increase aviation unit
staying power in the face of a highly sophisticated enemy
threat.

The intent of this manual is to make the individual aviator
and commander aware of the threat and survival counter-
measures applicable under various combat situations. Army
aviation units are part of the combined arms team; therefore,
combined arms employment is stressed as the key to survival
throughout this manual. Tactics, techniques, and counter-
measures used in the manual are intended as a general guide.
The complexity of the future battlefield dictates that multlple
solutions to demanding challenges will be required.

1
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SCOPE

‘This manual presents the primary threat the Army aviator
will find on the battlefields of the next war, where weapons can
be expected to be located, a general description of the mass
and mixture of threat weapons that normally will be used to

-engage aircraft, and how these weapons are integrated into the

enemy air defense plan. Aircraft survivability equipment that
is either currently available or under development and
production is discussed with accompanying concepts of how'it
should be integrated into both active and passive counter-
measures. Aviation unit commanders; as well as individual
Army aviators, should become thoroughly familiar with the
techniques, procedures, and concepts presented in this field

manual so that they can tailor them to their unit or mission

needs in order to counter the enemy threat, survive on the
battlefield, and win the first battle of the next war.

Mission accomplishment and survivability of Army aviation
units depend -on'the interaction -of the combined arms team
and more specifically are a function of training, hardware, and
tactics. To the individual aviator, survival will include the mix
and interaction of many variables.

-

AVIATION @OEBIECITIVES \

o To augment the capability of the Army to conduct
prompt and sustained land combat.

6 To provide the commander with the mobility, fire-
power, and staying power needed to win the first
battle.

o As a member of the combined arms team, to win -

& while outnumbered. : //
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Succeeding chapters will identify specific threat weapons
systems capabilities and their employment and tactics. We
.will then analyze these systems and -discuss available
countermeasures in conjunction with the combined arms team
employment and tactics during sustained operations in the
high threat environment. Finally, we will discuss training
. programs that can be tailored to the aviation unit to insure a
high proficiency training level we need to prepare us for the
first battle of the next war should that possibility become
reality . , .

. The assistance of all aviation users was solicited to insure
the applicability of the doctrine presented in. this manual.
Readers are encouraged to submit recommended changes and
comments to improve the publication. Reasons, as well as
substitute statements or paragraphs, should be provided for
each recommended change. Comments should be keyed to
specific page, paragraph, and line of the manual. Comments/
recommended changes should be submitted on DA Form 2028
(Recommended Changes to Publications and Blank Forms)
directly to Commander, United States Army Aviation Center
_and Fort Rucker, ATTN: ATZQ-TD-TL-DS, Fort Rucker,
Alabama 36362.

~

PRNCIFLES OF SUCEESS

~

o Training Proficiency

o Flying Techniques and Tactics

o Knowledge of Friendly Situation
o Use of Available Support

o Premission Planning

o Knowledge of the Threat/Enemy Situation
o Knowledgg and Use of Aircraft Survivability Equipment
o Knowledge of Combined Arms Mission

Wy

&Human Factors
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Given the above weaponry coupled with battlefield
operations concepts, several factors affect our ability to
survive and win while outnumbered. Intelligence systems
must be extremely responsive and accurate. Sufficient forces,
firepower, and support must be massed at the critical time and
place. The combined arms team must be employed and
coordinated so as to achieve maximum efficiency for the given
and changing situation. Last but not Jeast, the commanders,
crews, and individual soldiers must have confidence through
training proficiency to survive and inflict maximum casual-
ties. No single weapon, arm, or service can hope to win by
itself. Each element of the combined arms team has special
capabilities contributing to the overall success of the mission.

Properly employed, Army aviation units can contribute
significantly to the winning of the first battle. 4
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CHAPTER TWO

SURVIVAL
OF THE AR DEFENSE

TRREAT )
N J
THE AIR DEFENSE THREAT

With the evolution of the helicopter on the modern battlefield,
foreign armies have become well aware of the threat posed by even a
small group of helicopters. The entire threat combined arms team is
trained to engage this type of target as well as fixed-wing and
high-performance aircraft. In deploying air defense, the enemy can
be expected to follow four basic principles: (1) Mass, (2) mix, (3)
mobility, and (4) integration.

Mass — The principle of mass is achieved by positioning weapons
and weapons systems within a tactical unit so that their combined
fires can be brought to bear on a single target, increasing kill
probability.

Mix_ Mix is achieved by employment of gun and missile systems
so that the limitations of one offset the other. Equipment diversity
and redundancy are emphasized in air defense target acquisition
means to offset countermeasures that could be employed against
them.

Mobility — Threat air defense systems are highly mobile so as to
provide an effective air defense umbrella for threat operations.
Mobility also provides a means of survival for threat air defense
systems.

Integration — Integration is achieved by incorporating air defense
systems forward into the scheme of maneuver and rearward
through command and control systems to provide air defense
coverage in depth.
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To survive and defeat such an array of air defense systems
require the efforts and capabilities of the entire combined arms
team for suppression of the whole spectrum. For the aviation
unit and individual aviator, a thorough knowledge of the
doctrine and principles contained in FM 90-1, Employment of
Army Aviation Units in a High Threat Environment,and FM
1-1, Terrain Flying, is mandatory.

Threat air defense weapons systems presented in this
chapter are typical of those that will confront Army aviation
units on the battlefield today and in the near future. Their
lethality is the most formidable ever faced in the history of
military operations. Threat doctrine and tactics discussed are
representative of the most formidable threat countries. Army
aviation countermeasures and survival techniques reflect
current aviation employment doctrine with combined arms
tactical application and survivability equipment now available
or under development.

THE SMALL ARMS THREAT

Threat small arms pose a significant problem to the aviator
if for no other reason than that they are employed in vast
numbers. It is, therefore, appropriate that we begin our
discussion of the air defense threat at the foundations. In
considering the small arms threat, it is important to note that
effective ranges of employed weapons systems vary from 300
meters to 1400 meters. Table 1 provides a list of the most
common threat small arms and machinegun systems and
capabilities.

SMALL ARYIS WEAPOWS SUSTEMS )\

o S e ) il Wl
IAKIINVE62 i) 300m Optical Individual soldier
@@ﬁ@ MG 600m Optical Crew-served
L P 7. L8 som Optical Vorere mountod
[ BIDmME | 1000m Optical v:r:?:;?:;vzed
\_ wewms | wom | omen | oeeoieel




- Air defense begins with the individual soldier. In motorized EMPLOYMENT

rifle companies, a portion of the command is always
..designated to deliver tmassed fire on' attacking aircraft.
Small arms weapons systems and machineguns are employed
with the individual soldier, mechanized wheel and track
‘vehicles, and tanks. Each combat soldier is trained in
antiaircraft firing techniques and visual identification of
hostile aircraft. Emphasis is placed on constant visual
reconnaissance for aircraft operating nap-of-the-earth (NOE)
at NOE flight modes followed by rapid engagement.

/;ifle, AKM 7.62mm  -----=--=-=-smemmeo-

LMG, PK 7.62mm (BMP) ---------neeen- Emmm@i

MG, COAX, 7.62mm (BMP, tank)----- comoonnomad (3

B

HMG, 12.7mm (tank)-----:-----cz-eeen-
QMG, 14.5mm (BRDM) ------r--menmmeev Sfodnene

MG, COAX, 7.62mm (BMP, tank)-----poesooccoetl]]

HMG, 12.7mm (tank)--------- oommeoed]

KHMG' 14.5mm (BRDM) ---ccmmmmemmeeeeee 3lCMOLE]

TACTICS AND
TECHNIQUES

A typical threat
motorized rifle
battalion, rein-
forced by one tank
company, may
have the following
small arms avail-
able for use against
aircraft:

A typical threat
tank battalion, rein-
forced by one
motorized rifle
company, may
have the following
small arms avail-
able for use against
aircraft:

—— FM12C——
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SURVIVABILITY AND
COUNTERMEASURES

COMBINED ARMS
SUPPRESSION IS THE
MOST EFFECTIVE ACTIVE

COUNTERMEASURE

( PO M il £ TR S P |

NAP-OF-THE-EARTH
FLIGHT TECHNIQUES
INCLUDE:
® TRAVELING

® TRAVELING
OVERWATCH

©® BOUNDING
OVERWATCH

B3 ACTIVE COUNTERMEASURES

@ Suppression: Direct and/or indirect fire is the most
effective active countermeasure against small arm weapons.
During combined arms team operations, direct and indirect
fire will be integral to the scheme of maneuver. During Army
aviation reconnaissance, logistics, surveillance, or covering
force operations, combined arms team fire support may not be
available from infantry, armor, or attack helicopter resources.
However, indirect artillery fire support or tactical air support
may be available to support missions of this nature. Chapter 8
contains premission planning considerations and procedures
regarding the use of these fire support means.

Another method of suppression available against small
arms weaponry is the use of smoke to deny visual acquisition.
Smoke munitions are available for suppression by mortar,
artillery, and attack helicopter weapons systems. The use of
smoke requires knowledge and careful consideration for proper
employment. Avajlable smoke munitions and employment
procedures are contained in chapter 8.

When using suppression as a countermeasure, the closest or
most immediate threat should be suppressed first while
maneuvering to a standoff range. Firing first—in heavy
volume—and accurately will give you the advantage.

The objective of suppression is to cause the enemy to
button-up, take cover, limit his effective fire, deny visual
acquisition, or destroy him and his weapons system.

O PASSIVE COUNTERMEASURES

Utilize Terrain Flight Techniques: As all small arms are
dependent on visual acquisition, it only makes sense that the
most effective passive countermeasure is to avoid detection.
Nap-of-the-earth flight, in conjunction with traveling,
traveling overwatch, and bounding overwatch flight tech-
niques, offers the best approach to deny visual acquisition while
en route during a mission. Careful flight or map reconnais-
sance during the premission planning process will take
advantage of flight routes that offer the best terrain masking
and provide the best pickup zones (PZ)/landing zones (LZ),
primary/alternate/supplemental firing positions, and recon-
naissance approaches.

8
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O Employ Standoff: The use of standoff flight techniques
when engaging the enemy or when flying in the vicinity of
known/suspected enemy positions is the next most important
countermeasure against small arms weaponry. Avoiding
detection through the use of terrain flight techniques allows
you to gain surprise when engaging the enemy. Once the
enemy has been located, or you have been located by the
enemy, employing standoff allows you to prevent effective
engagement by enemy small arms.

O Minimize Exposure Time: Exposure time can be mini-
mized by taking advantage of available terrain for masking the
aircraft. For attack helicopter operations when engaging the
enemy, employ fire and maneuver using pop-up firing
techniques and preselected multiple firing points. Fixed-wing
aircraft must use terrain flight, good route planning, and the
maximum possible speed to increase the probability of surprise
and to reduce exposure time.

O Minimize the Aircraft Signature: The aircraft signature
can be minimized by the aviator’s being aware of the
surrounding environment. Utilize terrain folds and shadows to
prevent glint caused by rotor, propeller, plexiglass, or metal.
Utilize flight routes, PZs/LZs, and reconnaissance/firing
points that offer a terrain background to prevent skylining.
Utilize color tones to blend in with the terrain. Be aware of
loose debris, snow, and vegetation in the area to prevent
rotorwash signature. Be aware that under high temperature
conditions, hovering may produce a heat signature enabling
threat weapons to engage you if masked behind vegetation.
Under these conditions, you must either be masked by terrain
features or maintain some forward speed. The aircraft
signature is also reduced by presenting the viewer with the
smallest portion of the aircraft—the front.

O Utilize Available Vulnerability Reduction Equipment:
Wear ballistically hardened helmets, if available, and use the
tinted or clear visor to protect your eyes from plexiglass spray
should rounds enter the cockpit. Wear armored/ballistic
tolerant vests if available and feasible.

]

MASK THE AIRCRAFT
USING AVAILABLE
TERRAIN FEATURES

—— ]

USE TERRAIN FOLDS
AND SHADOWS TO
PREVENT METAL
REFLECTIONS
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FUTURE TRENDS

O Aircraft Signature Reduction: Testing is being conducted
to develop aircraft paints and patterns that are low reflective,
making aircraft less vulnerable to visual acquisition caused by
rotor/metal glint and color tones/patterns. Testing of infrared
suppressors has resulted in development of exhaust plume and
heat cross-section suppressor kits that can be applied to
aircraft to reduce vulnerability to heat-seeking missiles. These
suppressor kits will also reduce vulnerability to visual
acquisition, especially at night.

New generation Army aircraft (utility tactical transport
aircraft system (UTTAS), advanced attack helicopter (AAH),
air assault helicopter (ASH)) will have some or all of the above-
mentioned features. In addition, the AAH will have flat
canopy plexiglass to reduce glint/reflection. Also incorporated
in new generation Army helicopters will be a noise-reduction
rotor system to reduce audible vulnerability .

UTTAS

SMALL ARMS
ENGAGEMENT
SIGNIFICANCE

O Aircraft Vulnerability Reduction: Tests on helicopter
ballistic tolerance have helped to develop possible modifica-
tions to current helicopter tailbooms to provide 23mm ballistic
tolerance. Newer generation helicopters (UTTAS/AAH)
incorporate improved survivability features such as ballistic
tolerant frames and critical components (23mm), redundant
critical components (engine hydraulic controls), fail-safe rotor
systems, improved armored protection, and fail-safe lubrica-
tion systems.

Threat small arms are just the tip of the iceberg. Once
detected and engaged by enemy small arms, expect engagement
by threat armor, artillery, air defense, or tactical aircraft.

10
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THE AIR DEFENSE ARTILLERY (ADA) THREAT

Table 2 depicts most common threat air defense artillery (ADA) systems.
These systems are a cross-section of their capability, but are not all-inclusive.

THREAT AR CEAENSE ARVILERY SVSTES \

RAXIRIURA
WEAPCN EFFECTIVE ARTI- ACQUISITION ASSIGNED TO
SYSTEM AIRCRAFT RARNGE MEARIS
’ AND CAPABILITY
ZPUL
(98B . ADA units of some
Range: 1400m Optical motorized rifle regi-
ments and divisions
| cues
(23 ADA units of some
Range: 2500m Optical motorized rifle regi-
ments and divisions
1ZS UE2:324]
(23 i) Range: ADA units of motor-
~ .Optical - 2500m Rad d optical ized -rifle and tank
Radar - 3000m - adar and optica regiments and - divi-
Elevation: +8° to + 87° sions
1Z2SYEE 782 .
(SZmm)); Range: 4000m . . AD.A units in tank
Elevation: Optlcal-'mecl.\amcal reglm?pts of.tank a-nf:l
59 t0 +86° computing sight motorized rifle divi-
_ ‘ sions
@ l -
S0
) Range: Optical/
Maechanical - 4000m Radar and optical Antiaircraft regiment
Radar - 6000m mechanical com- of tank and motorized
Elevation: -2° to puting sight rifle divisions
+87° '
*System being phased out of threat frontline units. /

11
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EMPLOYMENT Threat forces employ air defense artillery to protect combat
TACTICS AND formations, installations, and troop movements from air
TECHNIQUES attack. ADA weapons may occupy carefully selected positions
in order to ambush helicopters flying NOE. Threat air defense

artillery units are organic to regiment division. Priority is

assigned to engage motorized rifle or tank units, command

posts,and critical support activities.

Frontages for main attacks will be less.

ECHELON

5-10km

3 \ 1 B D
15 i X ¢ [/
ECHELON

(

e ~
O THE ATTACIK: In the attack formation of a motorized rifle division, reconnaissance

units are used to find the limits of enemy defensive positions. The main body is usually

organized in two echelons. The first echelon is responsible for accomplishing the

primary mission—usually to penetrate or bypass enemy defensive positions and drive

into rear areas, command posts, and trains areas. The second echelon is used to contain

or mop up the penetrated or bypassed defensive positions. A tank-heavy reserve follows

to provide additional support or a counterattack capability if necessary. Air defense

artillery is employed in all elements and in rear areas. A typical battle disposition for a

threat motorized rifle division with air defense artillery elements is shown in figure 2-1.

Expect SA-7 missiles.

Expect SA-7 missiles and two
ZSU-23-4 per battelion.

Expect combination of ZSU-
23-4, SA-7, SA-9, S-60 per
regiment.

Expect combination of ZSU-
23-4, SA-9, S$-80, ZSU-57-2
(tank regiment).

FIGURE 2-1. MOTORIZED RIFLE DIVISION MOVING TO CONTACT.

J

12
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/O THE DEFENSE: According to Soviet doctrine, defense is a temporary expedient.\
Offensive action is decisive. The threat recognizes two types of defense: (1) The hasty
defense is most often conducted by first echelon units during offensive action when the
advance has been stopped and (2) the deliberate defense is conducted when the
offensive advance is halted for more than a few hours. A regiment in a hasty defense
deploys in very much the same manner as one advancing to contact. The deliberate
defense is organized into a security zone and main defensive belt as depicted with ADA
below. :

" FRIENDLY
FORCES 7

BELT it LL16-20km.....

K ‘ : FIGURE 2-2. THREAT DEFENSE IN DEPTH. )
[] ACTIVE COUNTERMEASURES SURVIVABILITY AND
COUNTERMEASURES

O Suppression: The principles of suppression by fire and
smoke remain valid for threat air defense artillery operating in
optical modes. Suppression by fire of threat air defense
artillery capable of operating in multiple radar/optical modes
(ZSU-23-4 and S-60) includes the added benefit of possibly
damaging the radar, forcing the weapon into a less
range-effective optical mode. Then smoke can be employed to
deny visual acquisition. Two things must be remembered
about the use of smoke suppression: (1) It does not affect the
radar mode of the ZSU-23-4 or the S-60 and (2) it should be
used as a temporary expedient to either maneuver to cover,
deceive the enemy as to your true intentions, or buy time to
destroy the weapons system or other threat weapons by fire.

13



STANDOFF RANGES AND
NOE FLIGHT TECHNIQUES
WORK WELL TOGETHER

Indirect fire offers the safest means of suppression. When
using indirect fire, effective standoff ranges can be employed
as a complementary countermeasure. When employing the
tube-launched, optically tracked, wire-guided missiles (TOW)
against radar-acquiring air defense artillery, standoff ranges
and exposure times are critical.

* MPASSIVE COUNTERMEASURES

@ Utilize NOE Flight Techniques: In order to avoid
detection and survive against threat air defense artillery,
especially radar-acquiring systems, it is imperative that the
aviator use NOE flight techniques in conjunction with
available terrain relief. NOE flight techniques are the most
effective countermeasures against threat air defense artillery
weapons systems. When utilizing terrain masking techniques,
insure that the entire helicopter is masked, if possible,
including the rotor system. The rotor system is a key source of
radar acquisition by radar-acquiring systems and also
produces a glint which may be a visual giveaway.

@ Employ Standoff: Use standoff ranges in conjunction with
NOE flight techniques to maximize your survivability
probability. In order to effectively employ standoff, you must
know where to expect enemy air defense artillery to be located
in threat attack and defense formations. General guidelines
have been provided in this chapter, but current battlefield
intelligence reports will provide the best source of information
during your premission planning process. The general
guideline for optimum standoff ranges against the ZSU-23-4 is
that you should get no closer than 2,500 meters at NOE flight
levels.

@® Minimize Exposure Time: For aircraft that are not
operating out of effective engagement ranges of threat air
defense artillery systems, exposure time is critical. Again, a
general guideline for exposure time against the ZSU-23-4, at
2500 meters, is not more than 37 seconds from unmask to
remask.

14
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@® Minimize the Aircraft Signature: Present the smallest
target to the threat air defense system. Be aware of your
surrounding environment and select positions that afford the
best background, cover, shadow and color tones. Be aware of
loose debris (vegetation, snow or dust) in the area to avoid
rotorwash signature.

@®Use Your Radar Warning Receiver to Maximum S ————
Benefit: To utilize the AN/APR-39 or AN/ALR-46 radar BEFORE FIRING, THREAT
warning receiver to maximum benefit, the aviator must be AIR DEFENSE ARTILLERY

aware of receiver indications and when to initiate other RADAR OPERATES
countermeasures in conjunction with them. Proper training THROUGH:
with your radar warning receiver will enable the aviator to @ SURVEILLANCE

recognize these indications. The tracking indication is the
most critical for Army aircraft. Upon indication that the
aircraft is being tracked, the best countermeasure is to seek
cover and mask. Caution: Be sure the rotor system is masked. T ——
Due to the position of the radar warning receiver, you may be

receiving no warning indication but may still be tracked and

engaged due to rotor system exposure. If the aircraft is unable

to mask, fly away from the threat weapons system upon

indication of being tracked while descending as low as

conditions permit. Fixed-wing aircraft being tracked while

operating at altitude must take immediate evasive action to

seek the cover of terrain.

® ACQUISITION
® TRACKING

@ Employ in Mass: When engaging threat air defense
artillery weapons systems, multiple helicopter engagements of
one target at standoff ranges, utilizing radar warning receiver
indications, and minimizing exposure time can insure
destruction of the most formidable weapons system. This will
allow subsequent engagement of less range-effective threat
weapons systems. Unless out of range of threat air defense
artillery, engage these systems first; then concentrate on
threat weapons systems that are at a range disadvantage.

15
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REPORTING THREAT

WEAPONS LOCATION

AIDS IN THE BATTLE
FOR SURVIVAL

FUTURE TRENDS

O Utilize Deception: When employing in mass, utilizing -
NOE radar warning receiver indications, one helicopter can be .
used as a decoy long enough for others to maneuver or engage
threat air defense artillery weapons systems. When employing
this tactic, the decoy helicopter must be cognizant of exposure
time or tracking indications of his radar warning receiver in
order to mask prior to being engaged.

O Report Weapons Locations: Whenever hostile air defense
weapons are located, they should be reported to your unit
operations section or to the support unit. This includes those
weapons which are engaged and destroyed and information of
these systems detected through radar warning receiver
equipment. Reported information is introduced into the
intelligence system and transmitted to all aviation units.
When this information is processed with other reports, the air
defense posture and other data about the enemy can be
determined. Knowledge of the location of hostile air defense
weapons is the first step to survival on the battlefield.

O Advanced Weapons Systems: Under testing and develop-
ment for the present AH-1 and future AAH is the Hellfire
missile system. In general, the Hellfire is an advanced missile
system with extended range capability utilizing either airborne
or ground laser designators as a guidance means for the
missile, once launched. This missile system will enable greater
standoff ranges, better and more lethal firepower; and it will
decrease exposure time significantly. Also under testing and
development is an improved 30mm gun system with
armor-penetrating capability and extended range. :

‘O Radar Jammers: Radar jammers would give the pilot the
capability to jam enemy radar-guided weapons and weapons
systems. For use against enemy air defense artillery radar
systems, the radar jammer would act as a temporary
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countermeasure to buy time to maneuver, mask, or complete
engagement of the threat ADA system. Caution: It must be
remembered that the ZSU-23-4 and S-60 are capable of radar
and optical engagement modes or combinations thereof. It

- only takes seconds to switch from the radar mode to an optical
mode. The advantage of a radar jammer then would be
twofold: (1) Buy time and (2) degrade the range effectiveness
of the system. The radar jammer would be used in conjunction
with the aircraft radar warning receiver.

@ Chaff: Chaff is a passive radar jamming device. Chaff is
millions of tiny metal or metal-coated fiberglass strips cut to
one-half wave lengths of specific radar frequencies. Chaff
reflects the radio frequency (RF) energy transmitted by the
radar system and causes false targets or clutters the.
radarscope of the enemy ADA weapons system. Chaff can
cause radar break-lock or confuse the operator with respect to = ————
the location of the actual target. Chaff then serves both as a  CHAFF IS BOTH A DECOY
decoy or jamming device. It is a temporary countermeasure AND A JAMMING DEVICE
used to deceive the enemy of your true intentions or to buy T EE———————
time to manuever, mask, or complete engagement of enemy
ADA systems. Chaff would also be used in conjunction with
the aircraft radar warning receiver. Two systems currently
undergoing testing and development are a 2.75-inch FFAR
and a chaff dispensing system (XM-130).

THE AIR DEFENSE MISSILE THREAT

Table 3 depicts the current air defense missile threat.
Included in the table are the “SWATTER” and “SAGGER”
antitank-guided missiles (ATGM). Although these missiles
are not classified as true air defense missiles, it is believed they
can be a threat factor for Army aircraft operating in contour or
NOE flight regimes.
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AR REFENSE MISSILE vTHREAT \
] ]
WEAPON RANGE AND ACQUISITION
SYSTEM CAPABILITY MEANS ASSIGNMENT
SAGEER ATEW c
Wire-guided . ompany,
tical -
E::\'/:} Slant Range: 3.0 km Optica Man p.ortable
) or vehicle-mounted
SWIATTTER ATEM
Radio-guided : Company,
(_{VfED Slant Range: 3.5 km Optical Vehicle- or helicopter-
mounted
S GRAIL L titud
A‘:)wr:is;ill:i > Optical Company.bl
W Slant range: 3.5 km man-portable
T SADGASKIN
® Low-altitude, ADA battery of
AD missile Optical motorized rifle and
Slant range: 7 km tank regiments
SABEECRO Low-altitude, Antiaircraft regiments
. AD missile Radar of some motorized
Slant Range: 10 km rifle and tank divisions
to 15 km
SAE BAINFUL .
Low-altitude, Antiaircraft regiments
ﬁ AD missile Radar of some motorized
Slant range: 30 km rifle and tank divisions
ISARIGOA
Low- to-medium
g altitude, AD missile Radar Army
N0 Slant range: 24 km
SATAGANER .
Medium-to-high :
: altitude, AD missile Radar Army
Slant range: 70 km
SAZ GUIDELINE
High altitude,
AD missile Radar Army
Slant range: 40 km
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The SAGGER and SWATTER antitank-guided missile EMPLOYMENT
systems are employed with leading tank elements of the TACT7/CS AND
motorized rifle or tank battalion. Normally, they are mounted TECHNIQUES
on the BMP personnel carrier or BRDM reconnaissance
vehicle. The ‘‘suitcase’’ SAGGER is a man-portable system
that can be remoted 15 meters away from the launcher. The
vehicle-mounted version (BRDM) can be remoted up to 80
meters. The SWATTER ATGM can be helicopter-mounted on
the HIND A and D models. The primary role of SAGGER and
SWATTER is antitank, but they can be a threat to helicopters
operating at NOE and contour flight levels.

The SA-7 GRAIL and SA-9 GASKIN are both infrared
heat-seeking missiles that represent the most immediate
battlefield missile threat to Army aircraft. The SA-7, similar
to the US Redeye missile, is employed in all echelons of the
threat offense and defense. It is a shoulder-fired missile, T T——————
capable of contour flight level acquisition and lock-on. NOE BOTH THE SA-7 AND THE

flight level acquisition and lock-on are dependent on US REDEYE MISSILE
vegetation and terrain relief. The SA-9 is a vehicle-mounted ~ ARE USED IN ALL
(BRDM-2) missile much the same as the SA-7, but longer and ECHELONS OF OFFENSE
heavier with greater range. The SA-9 is usually employed in a AND DEFENSE

platoon (4 ea) in the main body of first and second —E————
offensive/defensive threat echelons. It is usually employed 1

kilometer to 2 kilometers to the rear of ZSU-23-4 antiaircraft

gun systems in a complementary role. Note: SA-9 can be fired

in salvo.

The SA-8 GECKO is a vehicle-mounted, command radar-
guided missile system. Each vehicle carries four missiles and is
equipped with an acquisition and tracking radar plus two -
guidance radars. It also contains an electro-optical tracker—
probably television. The US counterpart is the Roland. The
SA-8 will be primarily deployed well forward with maneuver
regiments. It is also employed as air defense for regimental/
division command posts (CP) and in trains areas to the rear of
the main battle area. The SA-8 will eventually replace the
current S-60 air defense system. The SA-8 can acquire and lock
onto Army aircraft at low-level flight levels and perhaps down
to contour flight levels within its range capabilities depending
on vegetation and terrain relief.
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The SA-6 GAINFUL missile battery consists of a
tracked-vehicle loader and several tracked-vehicle launchers
with three missiles each. The US counterpart is the Hawk
missile. The SA-6 is an Army-level air defense weapon that can
be employed downward, as necessary, to protect maneuver
regiments, CPs, supply areas, and other installations from the
low-altitude air threat. It has the capability to acquire and lock
onto Army aircraft in low-level flight regimes and above.

The SA-3 GOA is a two-stage, solid-fuel missile with a
command radar-guided missile system. Two ready missiles are
transported on each truck launcher. Each truck launcher also
serves as a loader. The SA-3 is an Army area system used in a
variety of roles ranging from battlefield support to barrier and
terminal defense of rear area targets. It is not a threat to Army
aircraft operating below 1,000 feet above ground level (AGL).

The SA-4 GANEF battery has one Pat Hand fire control
radar-tracked vehicle, one tracked-vehicle loader, and three
tracked-vehicle launchers with two missiles each. There is no
US counterpart. The SA-4 is an Army area air defense missile
system deployed well to the rear of division-level organiza-
tions. It is designed to protect large areas from the
medium-to-high altitude air threat. It is not a threat to Army
aircraft operating in terrain flight regimes.

The SA-2 GUIDELINE battalion contains a Fan Song
truck-mounted fire control radar, truck-loader vehicles, and
"six single, trailer-mounted missile launchers. The US
counterpart is the Nike Hercules. The SA-2 is an Army area air
defense missile system deployed well to the rear of division
level organizations. It is designed to protect large areas from
the medium-to-high altitude air threat. It is not a threat to
Army aircraft operating below 1,000 feet AGL.

SURVIVABILITY AND B ACTIVE COUNTERMEASURES

COUNTERMEASURES ® Suppression of ATGM: ATGM systems are optically
dependent guidance systems. Therefore, suppression on or
near these systems can cause the guidance operator to lose
track of the missile and miss the target. Remember, ATGM .
systems can be remoted away from the launcher. Suppress the
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operator, not the missile. Smoke can deny visual acquisition
and guidance, thus effectively removing ATGM systems from
the battlefield temporarily. Factors and considerations for the
use of smoke are provided in chapter 8.

.Suppression of Infrared Missile Systems: Current threat
infrared missile systems are also operator dependent for visual
acquisition prior to firing. Suppression can cause the operator
to take cover or degrade his sighting capabilities. However,
because the SA-7 is man-portable, and because the operator
will probably take a rear angle shot at the aircraft to increase
hit probability, you may not get a chance to suppress or even
see the operator or missile. Therefore, during combined arms
operations, Army aviation will be dependent on combined
arms area suppression of man-portable systems for the most
part. The SA-9 is vehicle-mounted, and will be much easier to
identify and suppress. Smoke can also be effectively used to
deny infrared missile operators visual acquisition of Army
aviation assets temporarily.

® Suppression of Radar Dependent Missile Systems: Threat
radar dependent missile systems are soft targets, and as such,
are vulnerable to suppression by fire. If the radar(s) is
damaged or destroyed, the missile system is ineffective. Time
or variable-time (VT) fuze action, in conjunction with
high-explosive artillery munitions, would be particularly
effective against systems of this type. Chapter 8 contains
factors and considerations for the use of field artillery
suppression. Note: Radar dependent threat missile systems
are not affected by smoke.

M PASSIVE COUNTERMEASURES

® Utilize Terrain Flight Techniques: NOE flight techniques
can be effectively used to the advantage of Army aviation
assets against threat ATGM, radar, and infrared missile
systems by helping to avoid detection. The SAGGER ATGM
is wire-guided and will have trouble being guided through

vegetation. Maneuver and masking can effectively degrade .

the capabilities of both the SAGGER and SWATTER
ATGM as they are both optically guided. Against the SA-7,
NOE flight in vegetated areascauses lock-on problems for
the missile system. Masking can effectively degrade
the capabilities of both the SA-7 and SA-9. The most
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effective survivability countermeasure against threat radar
dependent weapons systems is terrain flight techniques. This
is because through the use of low-level, contour, and
nap-of-the-earth flight, the aviator can avoid detection. For
helicopters utilizing terrain flight techniques, the only real
radar-guided threats are the SA-6 and SA-8. The SA-6 can be
avoided by flying NOE. The SA-8, however, could be a
problem even at NOE flight levels depending on range.

® Employ Standoff: Standoff can be effectively employed

against threat ATGM and infrared missile systems. However,

the SA-7 man-portable infrared missile system may be

. employed in unsuspected ambush sites and is hard to detect in

s @1y case. Therefore, standoff alone cannot be completely relied

7 upon. Against threat radar missile systems, employing

aviation assets at standoff ranges, in conjunction with altitude

A FACTOR AGAINST limitations, is the most effective means of survival for Army.

d::lﬁgc:_?_::'s aviation fixed-wing assets. Generally, for helicopters, except

in division/corps rear areas, standoff is not a factor against

threat radar missile systems. For the most part, helicopters

will be employed forward well within range capabilities of

threat radar air defense missile systems. The key to survival in

this situation is to operate at altitudes under threat radar
systems capabilities.

STANDOFF IS NOT

—__—_—__

@ Utilize the Aircraft Radar Warning Receiver: The aircraft
radar warning receiver indications must be monitored to
determine when to mask or maneuver. Remember, upon

indications of being tracked, time is running short for evasive
action.

® Minimize Exposure Time: If it is necessary for Army
aviation assets to operate at altitudes and ranges within the
capabilities of threat air defense missile systems, it is
imperative that exposure times be limited to acquisition/
engagement time capabilities of threat missile systems or
dependent on aircraft radar warning receiver indications. In
this manner, Army aviation assets can descend to safe
altitudes or mask prior to missile firing. For helicopters using
masking techniques, missile time of flight can also be figured
into the problem as the missile cannot track a masked target.
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® Reduce the Aircraft Signature: In general, reduction of
the aircraft signature for helicopters operating at terrain flight
levels can be achieved by being aware of the surrounding
environment as previously discussed in this chapter. Against
threat ATGM, presenting the missile operator with the
smallest target is effective. Against threat infrared missile
systems, the angle, the heat cross-section presented, and the
weather may be important factors. Against threat radar
missile systems, the radar cross-section presented by the
aircraft can be reduced.

Bl SPECIAL CONSIDERATIONS FOR
FIXED - WING MISSIONS

The missions against which the fixed-wing aircraft will be T T—————
allocated can be broken into two general types— standoff and FIXED-WING AIRCRAFT

penetration. Although both missions entail distinct dangers, ARE USED FOR

the penetration is far more difficult and probably of much STANDOFF AND

higher priority. But standoff will be used far more frequently. PENETRATION
MISSIONS

® Long Range Standoff Missions: Standoff missions wilbe ~—

used for long-range surveillance using side-looking airborne 0

radar and for signal intelligence collection. These missions

normally will be flown at altitude at an approximate range of

30 kilometers (km) behind the forward edge of the battle area

(FEBA). The distance behind the line-of-contact or FEBA will

improve aircraft survivability by reducing the number of

enemy aircraft (range factor) and through support by friendly

electronic warfare (EW) elements.

Crew preparation includes filing of flight plans, obtaining
communications data, and planning for evasion of enemy
missiles, antiaircraft weapons, and interceptors. During
preflight planning, you must plot the locations and fire fans of
all known missile positions which could engage the aircraft
during its mission. You must then plan methods of evading
each missile should it be launched against you. Evasive
maneuvers must be planned to take advantage of protective
terrain in the area. EW support should be planned for use
whenever the radar warning receiver indicates particularly
threatening hostile air defense activities.
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As you fly the mission, you must stay alert and keep your
eyes open, especially where your threat display is concerned. If
you receive a threat indication, immediately look in that
direction and be prepared to go for the deck. Now, here is
where your planning comes into play. Is this a radar that you
already know about, or is it a new one? If it’s a new one, report
it immediately; if it’s a known one, then simply note direction,
time, and duration and include it in your postflight brief. You *
should not abort your mission at this point. Watch your
radarscope and indicator panel. If you get missile readiness
indications, then you should be ready to head for the deck.
Check the terrain below. If you have to get down, know where
you are going to go. In North Vietnam, the enemy often used
the trick of turning on missile radars to cause the Air Force to
drop their ordnance and thus, in effect, abort the mission. If
you get the final indication, then head for the deck; and, if
possible, put some high terrain between you and the missile
site.

CAUTION
If you are on an instrument flight rule (IFR) or night
mission, do not execute any inverted maneuvers or you
will end up doing the enemy’s job for him. Nose over
and descend rapidly.

’

Do you quit and go home? Not yet. Remember, the
information you are getting is important—if it were not, the
enemy wouldn’t be wasting missiles on you. If the radar and
missile sites are known ones—ones you had previously
considered in your planning—then fly out of the fan you had
plotted, climb back to altitude, and resume the mission. Don’t
forget to report the missile firing and to check in with air
traffic control on your change in route. Nothing was said about
visually locating the missile at and after launch. In the
standoff mission, you normally will be at the far end of the
missile fan. This means that the launch site could be 20 to 30
nautical miles away from you; and with the normal battlefield
fires, it may be difficult or impossible to detect. Obviously,

Ee————  yOU are going to try to pick it up; and if either crewmember
i’éNEi'RATION MISSIONS can, so much the better, because you will know in which

AREOPERATIONS AT direction to dive.,

AND BEYOND THE FEBA @ Penetration Missions: The fixed-wing penetration mission
Eee——— i3 the other type that you will be concerned with; and it is, by
far, the most difficult and dangerous. Unlike standoff
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missions, you are now concerned with operations at and
‘beyond the FEBA. You will be flying into a field of weaponry
that ranges from pistol fire to the most sophisticated missile
and airborne interceptor systems in the enemy’s inventory.

Even with the dangers presented by a penetration mission,
there is distinct probability that such a mission must and will
be flown. The ground commander must have current
intelligence in a fluid battlefield situation. This intelligence
must not only be current, but it must be specific and accurate
as well—intelligence that will show the vulnerabilities of an
enemy. Therefore, in spite of everything, you must be
prepared to go in and get the information. The success of the
mission and whether or not you come back depends on how
well you prepare.

Now, how do we accomplish such a mission? Certainly, you
must thoroughly evaluate the enemy. Once again, gain and use ST ————

knowledge of the enemy’s weapons, tactics, and situation. PLAN YE)UR MISSION
ROUTE TO AVOID AS
Fly as low as possible using contour flight to take advantage MUCH OF THE ENEMY'S
of available cover and concealment afforded by the terrain, AIR DEFENSE

AS POSSIBLE
0

thus eliminating a great deal of the enemy’s ability to visually
observe or detect you by radar. Be prepared to make use of
every evasive action at your disposal. Never set up a pattern;
always use:different routes and target approaches!

If the target area to be covered is too large for one low pass,
use more than one aircraft, with all making one—and ONLY
ONE —pass at the same time over the target. Keep the number
of aircraft to a minimum; the more aircraft used, the more
easily detected. After passing the target, get back down on the
deck.

Consider the following: If you can accomplish a penetration
mission by visual means with panoramic camera backup, then
by all means do it. You’ll be able to stay on the deck
throughout the flight because your ‘‘pan’’ camera can produce
good results at your lowest altitude. Use of the infrared sensor
and frame camera requires you to pop up and pass over the
target at a higher and more vulnerable altitude. Let’s not do
this if we can avoid it.
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Maintain a complete understanding of the friendly situation
and available support. All this information is prerequisite to
planning and conducting a successful penetration mission.

A mid-intensity or high-intensity threat dictates that
suppression of enemy air defense weapons be maximized.

S
USE SUPPORT FROM Artillery, tactical air support, and electronic warfare
EVERY AVAILABLE support must be obtained from every available source to insure
SOURCE TO COMPLETE mission accomplishment.
YOUR MISSION
] Request preplanned artillery and tactical air support to

suppress enemy strongpoints and known air defense positions
along your mission route. Consider the use of smoke to screen
your operations. Perhaps an air-delivered chaff corridor can be
used to get to the target area. Make arrangements to have

artillery or tactical air on-call for suppression or cover as
needed.

a

You would be wise to anticipate delays or even
nonavailability of requested suppressive support due to higher
priority requirements. Have an alternate course of action
ready. :

Request the jamming of radars and enemy air defense
communications through the G2 tactical surveillance officer.
Since this could involve both Army and Air Force assets,
detailed coordination is necessary. However, this is not your
problem—pick out radars that are most dangerous to your
mission profile and request assistance.

Find out when other operations will be conducted using
electronic warfare support; when feasible, plan your mission so

ISR that this electronic warfare support serves your needs as well.

PLAN YOUR MISSION Whenever a mission can be flown in conjunction with other

TO TAKE ADVANTAGE operations, do so; this will dissipate the enemy’s effort. If a

OF EW SUPPORT tactical airstrike is planned, this should divert some enemy air

esassssssseesssssms =~ dcfense capability. Time your flight to take advantage of this
distraction.

You will be flying your mission using contour flight, so plan
it that way from takeoff until you are back home. Find an
identification point that is in friendly territory and easily
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identified; use it as a coordination point to start your mission.

Pick readily identifiable checkpoints 2 minutes to 5 minutes '

apart. These are a must to keep you oriented, on course, and

provided with a coordination point for fire support. Maintain

flight-following with air traffic control, and report crossing MAINTAIN FLIGHT-
each checkpoint. Terrain masking will limit your use of FOLLOWING WITH
onboard radios except high frequency; if high frequency is ATC AND REPORT
available, use it. If not, use a prearranged relay aircraft or an CHECKPOINT CROSSINGS
airborne controller. Remember to use communication security; ]

and be brief, or the enemy will be provided data to track you
with. The use of all these measures will minimize crew and
aircraft vulnerability throughout the mission.

Find out-if other aircraft will be in the area. If S0, can you
use them in support of your mission? Can they cover you if you
get into trouble and can they pick you up if you need to eject?

‘At this point, you are ready to start your mission. Conduct a
thorough preflight check of your aircraft survivability
equipment in addition to your aircraft and systems. Review
your mission notes for information on how to call for
suppressive fires and jamming support. Look over your map,
noting checkpoints, time, and distance marks. Miss your
checkpoints or time and you might fly. into your own fire
support. Ifiyou do, you need not worry about the hostile air
defense threat.

As you take off, remember the capabilities of enemy warning

]
radar and stay low to avoid detection. Fly to your

identification point and cross it at the planned time. Turn your STAY LOW AND
identification, friend or foe (radar) (IFF) off as you cross the N:\?IZII.-\\I{'II-OYI\(I)XIES
FEBA to prevent enemy interrogation of your transponder.

The mission is now on its way. e —

Stay low and use all your aids to navigation from initial
navigation system (INS) to dead reckoning—remember, there
is no climbing to get your bearings! Keep track of your time at
checkpoint; if you are early, lift any prearranged fire support a
little early —do not loiter. Don’t forget your warning receiver.
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WAIT UNTIL THE
LAST SECOND BEFORE
CLIMBING TO TARGET

ALTITUDE, THEN CLIMB

ONLY ENOUGHTO
COVER THE TARGET

|

WHEN USING MULTIPLE
AIRCRAFT, SEPARATE
AFTER COMPLETING
ALL TARGETS

|
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Keep an eye on it. If you receive a threat indication dead
ahead, then you had better change direction; if it is off to one
side, look for terrain to mask you. Is the indicated threat one
you expected from a known radar/missile location? If so, you
can use preplanned suppressive fires. Watch out for wires!/
Even in peacetime, we aviators are vividly aware of the wire
hazard during contour/low-level flight. In combat, the enemy
can be expected to supplement existing telephone lines-and
powerlines by stringing cables across likely avenues of flight.

Keep your photo and infrared systems ready for operation.
Conduct the flight as a visual reconnaissance mission, noting
any activity along the way. Report significant sightings
immediately; take notes on all activities and include them in
your postflight debrief. When possible, use your photo and
infrared systems to record the activity. If you are not sure of
what was seen, note what you can—do not go back!

As you approach your target, wait until the last second
before climbing to target altitude; then climb only to the
minimum altitude necessary to obtain target coverage. If you
have obtained tactical air support against air defenses in the
target area, make sure that they precede you in their attack.
Make your target run after they have initiated their attack and
before they leave the area.

Remain at contour/low-level flight to your next target to
stay below radar coverage. After completion of all targets
requiring multiple aircraft, separate. Go to othér pinpoint
targets or return to base.

What are you going to do if you run into trouble? If you
draw fire and take hits, do you abort or continue? As always,
the pilot makes the decision. Carefully weigh your problems
against the courses of action. If you have passed the enemy’s
strongest resistance and are in no immediate danger of losing
your aircraft, continue your mission.
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If you missed your target, continue to the next target.
Remember, the more we can cover on each mission, the less
the requirement for further missions. After considering all
this, if you determine that significant damage has occurred to
aircraft or crew, you have no recourse but to abort. In doing
so, immediately advise air traffic control and request
assistance. Take the most direct route to a safe area as planned
and keep air traffic control advised of your progress. Turn on
your IFF as you approach friendly airspace.

O Antitank Guided Missiles

A Optical Suppressors

O Infrared Missile Systems

A Infrared Jammers: Infrared jammers operate on the
principle of inducing spurious signals into the threat missile
guidance system, thus degrading the threat missile seeker
section. Infrared jammers are designed for continuous
operation; consequently, missle launch/approach detection is
not required. o

A Optical Suppressors

A Flare Dispensing System: Currently under development
is a general-purpose chaff/flare dispensing system. Activation
of the system would be on command from the aircraft missile
launch/approach indicator sensings. The flares would act as
decoys, confusing the infrared missile seeker and drawing it
off-target.

A Exhaust Plume Suppressors: Under development and
testing are exhaust plume suppressors for Army aircraft that
reduce the heat output from the exhaust system and reduce the
heat cross-section of the exhaust. This effectively reduces the
infrared signature available.
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A Low-Reflective Infrared Paint: Reflected sunlight from
the aircraft skin, propeller, or rotor systems provides a heat
source for infrared missiles. Under development and testing
are low-reflective, infrared paint and patterns that will
decrease reflected sunlight from aircraft.

A Missile Launch/Approach Detector: A missile launch/
approach indicator would warn the pilot of missiles launched at
the aircraft. The aircraft could be maneuvered to mask or the
system would activate jamming or decoy systems.

® Radar Missile Systems

’

A Radar Jammers: Radar jammers will effectively reduce
the influence of radar missile systems on the battlefield.
Threat radar-directed missiles—as we know them today —rely
solely on radar for guidance. A radar jammer may operate in
conjunction with radar warning receiver indications or
independent in a transponder mode.

A Chaff: Chaff would be a temporary countermeasure to
deceive the enemy of the aircraft’s true intention, allow time to
maneuver to mask, or allow time to complete engagement of
the missile systems. Chaff would be dispensed, based on radar
warning receiver indications and in conjunction with
prescribed evasive maneuvers; or 2.75-inch chaff rockets could
be fired at specific locations to screen maneuver or decoy the
radar away from attack helicopters, so the missile systems
could be engaged.

A Radar Cross-Section Reduction: Radar cross-section
- reduction refers to making the target appear smaller or
reducing the target image that is projected on the enemy radar
screen. This could affect the radar’s range capability or render
it ineffective when chaff decoys are dispensed.
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SUMMARY,

\

Now that we have discussed similar threat air defense systems on a case-by-case basis,
let’s put the whole spectrum into perspective to see how the principles of mass, mix,
mobility, and integration are achieved through threat employment. Figure 2-3 shows the
level of air defense weapons employment.

PO | company | BATTALION | REGIMENT | DIVISION A
s _
_ 49 ] x

IS/A%Y] J X

SAB X X

8AH X X X

SAH X X X

847 ] X X X X X
| & J X X
[ ZS Ul I X (Tank) X (Tank) X
| mume ] X X X
L 2RV J X X X
| saeem | X x X X
| owamen | X x X x

W Fom M | X X X X

R M8 | X X X X

} X X X X

FIGURE 2-3. THREAT AIR DEFENSE WEAPONS EMPLOYMENT.

As emphasized throughout each countermeasures section of this chapter, NOE flight
techniques coupled with combined arms suppression of the air defense threat are the two
basic and most important countermeasures for aviation unit survival in the high threat air
defense environment. The necessity for use of aircraft survivability equipment, for the
most part by helicopters,will be dependent on how well we have applied the two basic
_countermeasures. For fixed-wing aviation assets, aircraft survivability equipment is more
important for survival. Although the use of these countermeasures appears simple on
paper, their application and success in the final analysis will reflect the utilization of the
K“Prihciples of Success” as outlined in chapter 1.
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CHAPTER THREE

SURVIVAL
OFF TTRIE ARTILLERY

THREAT (- , N

N - y

THE ARTILLERY THREAT

Since World War II, threat forces have relied
increasingly on massed quantities of artillery. Threat
artillery support is characterized by area saturation in
massive barrages known as the artillery offense. The
concept employs severe and intense bombardment by a
multiple assortment of artillery mortars, howitzers, guns,
rockets, and missiles to defeat the enemy with minimal
use of foot and mechanized troops. Threat forces are
equipped with a variety of excellent artillery weapons
capable of firing conventional, nuclear, biological, and
‘chemical rounds.

Given the threat doctrine, artillery area saturation
could well be the most formidable threat to US Army
aviation units operating in the nap-of-the-earth (NOE)
environment. '
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Threat artillery is combat organized at front, army, EMPLOYMENT
division, and regimental levels by combining organic assets 74c7/CS AND
with assets from higher headquarters. Nonorganic artillery TECHNIQUES
support is provided by the army artillery regiment of the tank
and combined arms army and by the artillery division or heavy
artillery brigade attached to the front. Each echelon of
command retains its own organic artillery support, but may be
assigned additional artillery support from the-next higher
headquarters. For example, each division within a combined
arms army has its own organic division artillery; the combined
arms army has its own organic artillery regiment, parts of
which may be assigned to a division; and the front has its own
organic artillery division, parts of which may be assigned to a
combined arms army. The artillery regiment normally consists
of three artillery battalions. The artillery division usually
consists of nine artillery battalions. The heavy artillery
brigade consists of one battalion of 180mm guns and one
battalion of 240mm mortars. Table 4 gives a breakout by
caliber, assignment, quantities, and normal offensive/
defensive deployment distances behind the forward edge of the.
battle area (FEBA).

ORGANIZATION OF THREAT ARTILLERY

. ARMY .
. FRONT L ARTY REGT
aal ARTY DIV o TANK

A

¢
Y

ARMY
ARTY REGT

~ N !
D ARMY H COMBINED
e ARTY REGT iy ARMS ARMY

e
/r
l‘ ( N i .
N .

//\> DIVISION L ARTY , _
. DIV ARTY H ) DIVISION
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{8PY: version may be substituted for the towed version. ,
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GOFFENSE: The first elements to establish contact with US covering forces ma:D

clearing force (advance guard) units of divisional forces as previously discussed in
chapter 2. The advance guard, either a reinforced motorized rifle or tank battalion, in
contact with an undeployed enemy force, will attempt to overrun the forward enemy
units while tanks attack the enemy main body, and artillery attacks the rear and flanks.
Every effort is made to split the enemy colurnn, destroy isolated elements, and attack
the enemy from the rear. On contact with a deployed enemy, the advance guard
attempts to destroy him. However, if not immediately successful it attempts to locate
the enemy flanks while the main body deploys. The main body attacks with the least
practicable delay and this attack is supported by all available aircraft and artillery, to
include nuclear fires if allocated. A hasty coordinated attack from the march can be
made by division size units within 5 to 6 hours. If the attack of the advance guard is
stopped and the enemy counterattacks, the advance guard holds sufficient ground to
cover the deployment of the main body. If this fails the main body deploys on the
nearest suitable terrain and planning for a deliberate attack is started.

The advance guard is normally reinforced with engineer, chemical, air defense and
artillery units. In some instances even attack helicopters, armed with antitank-guided
missiles, rockets, and guns may accompany the advance guard. Once contact is made
with an enemy force, the advance guard may even employ smoke to cover its movement
into battle formation.

I e
T ~—"" 7 ATTACK REAR
T o ' AND FLANKS

—~—e——

L s
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/O DEFENSE: As previously discussed in chapter 2, the deliberate defense is organized
i

n successive belts designed to provide depth to the defended area. At FRONT and Army

level the defense consists of a security zone, a main defense belt, a second defense belt
and a third defense belt. Within these belts, divisions defend in echelons. The defensive
posture of a first echelon motorized division, for example, would consist of a security
zone, a first echelon, a second echelon and a reserve. Artillery is included in all echelons
and belts of the defense and is deployed as far forward as possible.

Artiflery fires in support of defensive operations are planned with five
considerations in mind:

(1) Long-range fires - p/anned against enemy troop concentrations to
disorganize exposed forces and reduce their ability to
fight.

@ Massed fires - p/anned on enemy assembly areas, tanks, command
posts, and artillery prior to their attack.

@ Barrage fires - planned in front of the FEBA and throughout
Final protective fires - } the main battle position.

@Direct fires - used against tanks and mechanized infantry that have
broken through the forward defenses.

Artillery is essential to the success of the breakthrough. In the conventional version of
the breakthrough, concentrated preparation is carried out lasting from thirty minutes to
an hour or longer. The goal is to achieve total neutralization of the defending enemy
units and artillery in the breakthrough sector. Artillery fires in the breakthrough areas
will be concentrated with .up to 100 tubes per kilometer. Artillery, rockets, mortars,
100mm antitank guns, and tank guns may be used to achieve this density. Threat forces
emphasize the use of preplanned, massive, indirect artillery fires mainly due to the
inflexibility of the fire control channels of the command structure. Immediate fire
support is provided by utilization of artillery and tanks in direct fire modes to overcome
heavily defended positions which cannot be immediately overcome or threaten to slow
the attack momentum.

The threat considers the pursuit an offensive operation designed to complete the
destruction of the enemy. Planning for the pursuit is begun before the attack. Plans
include consideration of possible withdrawal routes, composition of pursuit forces, and
preparation of maneuver best suited to the situation. Rather than follow a retreating
enemy, threat units move along routes parallel to the enemy’s retreat, attempting to
outdistance elements of the enemy force, cut the withdrawing columns into segments,
and destroy them. Helicopters may be employed to locate and engage retreating units
and guide pursuing forces into contact. Airborne, airlanded, and airmobile forces may
be used to control critical terrain and block or slow down the enemy’s withdrawal.

Artillery will be used extensively to cut withdrawing forces into segments and to block,
v'alize, and destroy them. /
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There are several inherent weaknesses common to threat

artillery that can be exploited by Army aviation units to
enhance survivability. In addition, Army aviation has some
inherent characteristics that, if utilized, can enhance
survivability.

@ ACTIVE COUNTERMEASURES

@® Suppress Enemy Artillery: Threat artillery, for the most
part, is towed. Therefore, it does not provide good overhead
cover for section personnel. Threat observation posts may or
may not employ overhead cover. Threat helicopters used for
directing/adjusting artillery fires are vulnerable soft targets.
The nerve center for employment of indirect artillery fires is
the fire direction center (FDC). It too is usually a vulnerable
soft target. For the most part, we are going to have to rely on
suppression of threat artillery systems by our own combined
arms team and counterbattery artillery fires. However, if
priorities allow, Army aviation assets cannot ignore the
lethality of threat artillery as a potent means of firepower on
the battlefield. Historically, artillery has been the greatest
killer on the battlefield. Suppression by fire can neutralize
exposed threat artillery crews, FDCs, and observers. Exposed
threat artillery components would be particularly vulnerable to
artillery fire utilizing variable time (VT) fuzing action in
conjunction with high explosive shells. Chapter 8 provides
considerations and procedures for the use of artillery/mortar
fire. Attack helicopter 2.75-inch FFAR employed in direct or
indirect fire modes would also be effective. If available, tactical
air support would also be very effective (See chapter 8 for
procedures).

Enemy artillery ground observation posts are usually
employed near the FEBA in positions that facilitate good
fields of observation for the adjustment of artillery fires.
Observation posts can be neutralized by fire suppression or by
screening their vision with smoke. However, well camouflaged
and well constructed observation posts may be difficult to
detect and suppress by fire.
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MOST THREAT ARTILLERY
HAS A LOW TRAJECTORY
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il PASSIVE COUNTERMEASURES

@ Utilize Terrain to Your Advantage: Because threat
artillery doctrine emphasizes the use of artillery direct fire in
breakthrough and fire support operations, most threat
artillery weapons have been designed with a relatively low
trajectory. Therefore, terrain masking offers the best passive
countermeasure for helicopters operating in NOE flight modes.
Good terrain analysis prior to and during combat missions will
enable pilots to stay clear of likely artillery targets -such as
prominent terrain features, troop assembly areas, likely
avenues of approach, massed infantry and armor units,
friendly artillery units, trains areas, and command posts.

A Utilize flank and rear recon/firing positions and
landing zones when possible.

A Maximize dispersal of aviation assets on the ground
and in flight to minimize losses.

A Select primary and alternate recon/firing positions and
landing zones to enable flexibility and protection from area

. artillery saturation.

A Insure premission planning includes detailed signals
and procedures for execution of alternate landing/position
changes.

4 Utilize NOE and NOE flight techniques to avoid
detection.

@ Exploit Mobility: Threat artillery fires are planned and
controlled at higher echelons of command and are less
decentralized than US artillery. In addition, threat artillery
doctrine emphasizes the employment of massive preplanned
and on-call artillery support. Therefore threat inflexibility of
shifting fires or obtaining artillery suppression of targets of
opportunity is a weakness we can exploit by helicopter
mobility.

@ Utilize Available Intelligence Data: The use of intelligence
data can help the aviation unit to plan operations to avoid
threat artillery.
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@ Report Intelligence Information Promptly: By reporting
enemy artillery locations and type units you can provide
information to identify and neutralize enemy artillery.

@ Suppression: Under development is a remote control fuze FUTURE TRENDS
setting capability for the 2.75-inch FFAR. This will give
attack helicopter pilots the capability of selection of
rockets/fuzes and remote setting capability of time fuzes as
needed for direct and indirect fire suppression.

@® Optical Warning Laser Detector

@ Vulinerability Reduction: Vulnerability reduction pack-
ages for future generation helicopters have been discussed in

chapter 2. These built-in features will also provide protection
against artillery fragments.

SUMMARY

In order to perform their mission on the modern battlefield,
Army aviation units and aviators will have to take into
account the effects that threat artillery may have on the
mission and plan accordingly to minimize the threat. In
accomplishing this end, the aviator will have to utilize
available intelligence resources, plan flight routes, positions,
PZs and LZs to avoid likely artillery targets, remain flexible
in implementation of the mission, use available suppression,
and be an effective member of the intelligence reporting
system. Threat artillery may not have top priority during the
aviation mission, but it will be an awesome threat which will
have to be suppressed by the combined arms team in order to
accomplish the mission. Army aviation mobility plus the
firepower of the combined arms team are the keys to success.

\—
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CHAPTER FOUR

SURWVIVAL
OF THE TACTICAL AlR

TRREAT | N

\ | )

THE TACTICAL AIR THREAT

The helicopter has taken its place among the
organization of threat combined arms operations follow-
ing the US success with troop transport and attack
versions in the Vietnam conflict.

With increased mobility and sophisticated weaponry on
the modern battlefield, threat forces have placed
increasing emphasis on the role of tactical aviation in
support of ground forces. This increase of threat tactical
aviation support presents a serious survivability problem
to the Army aviation unit assets operating on the
battlefield. The actions we take when encountering threat
aircraft will be clearly defensive. Survival will be
dependent on our ability to avoid detection and to take
evasive action. Engagement of hostile aircraft by Army
aviation units will be only as a matter of self-defense.
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THE HIGH PERFORMANCE AIR THREAT

The high performance threat consists of a variety of
fighter /bomber aircraft generally represented by models in the
FITTER, FENCER, FLOGGER, and FISHBED categories.
Although their primary roles are not within the purview of
fighter /helicopter engagements, they represent a significant
threat by virtue of their firepower capabilities.

FIGURE a7 THREAT AIR 2 RMY

Threat tactical air forces are organized into tactical air EMPLOYMENT
armies at front level. Frontal aviation constitutes the bulk of TACT7/CS AND
the threat air force. Its roles are the tactical support of the land 7EFCHANIQUES
forces mainly by close air support and interdiction missions, as
well as counter-air operations against hostile air forces on the
ground and in the air. Threat aviation is assigned to Army
units reflecting the close collaboration between frontal aviation
and the land forces. Each air army is organized as depicted in
figure 4-1 and includes its own electronic warfare and
communications support.
HEADQUARTERS
TACTICAL .
AIR ARMY |
ammma mm ek o s e RS -1-;-1 :‘
B
HEADQUARTERS HEADQUARTERS i
SERVICE TRANSPORT :
ELEMENTS SQUADRON ‘
FLIGHT BOMBER | | FIGHTERBOMBER | | Noer NN | AN CE HELICOPTER
DIVISION DIVISION REGIMENT
REGIMENT REGIMENT
FIGHTER FIGHTER BOMBER :
REGIMENT REGIMENT MAJOR ITEMS OF EQUIPMENT
Jet Fighter/Fighter Bomber 259 Light Transport Helicopters 55
Jet Light Bomber 64 Heavy Transport Helicopters 15
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SrLorarscfetine Lnore, or less thar thiag, regintonts °
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@FFENSE; Threat forces recognize that, initially, part of their air effort will be requD

to obtain local air superiority. Fighter units of the air army have the dual mission of
providing air defense and close support for ground units. Attack and bomber units are

used to:

(1) Engage targets beyond the range of artillery.

@ Reinforce artillery fires on elected targets.

@ Provide immediate suppression of targets of opportunity.

Aircraft concentrate on enemy forward defenses immediately prior to infantry and
tank assaults. The air attack supplementing the artillery fire is of short duration.
Specifically, detailed artillery batteries neutralize enemy air defenses during the air
attack.

N
SU-7B FITTER A
ATTACK
S I
SU-19 FENCER A MIG-21 FISHBED

LIGHT BOMBER [ . FIGHTER

Once the attack is launched, bombers attack enemy rear area installations; attack
aircraft execute strikes against targets whose destruction or neutralization assists

grqund assault units; and fighters protect the bombers, attack aircraft, and ground units
Q enemy air attack. j
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GDEFENSE: In support of the defense, threat air forces carry out the following specific

missions: .

A Destruction of nuclear or chemical
capable weapons

A Airstrikes in close support of forces
in contact

A Attacks on concentrated forces

A Attack of penetrations

Threat forces utilize the tactic known as ““fire
storm’’ in the defense to break the enemy attack.
Close coordination between air forces and land
forces is emphasized and is achieved through
constant combined arms training exercises. Dur-
ing hostile offensive actions, supersonic jets flying
in pairs survey the enemy forces and define their
positions. Threat reconnaissance aircraft report by
radio to the commander of the air force storm
group. MiG-21 fighter bombers are immediately
called into action to attack the main enemy
assault effort. Bombs, rockets, and strafing fire
hit the targets. The fighter bombers approach
from all directions. Such an attack is designed to
break up the antiaircraft defense forces and
increase threat air attack effectiveness and
survivability. At the same time, fighters make
rounds over the battlefield in V-formation, pro-
viding air cover for the assault aircraft.

The last stage of the threat air force attack is the
storm of Su-7 aircraft, carrying large bombs to
provide area defensive coverage. Threat ground
forces respond with ground-to-ground rockets,
rocket artillery, guns/howitzers, and all armor-
piercing means. "'Fire storm”’ is conducted by all
forces from all means. Antiarmor trenches and
minefields are blown up on signal from the
command post if the enemy attack has not been
broken before reaching the forward edge of the
defense.

If the enemy attack is broken, an immediate
counterattack is launched by armor:heavy,

\imd-echelon forces with air forces in support.

A Support of counterattacks

A Reconnaissance

A Counter-air

A Destruction of airbases

THE BISHT CLEMENTS
OFFARE STORM

JETS FLYING IN PAIRS
SURVEY AND IDENTIFY

REPORT BY RADIO TO
COMMANDER OF AIR
FORCE STORM GROUP

FIGHTER BOMBERS
CALLED TO ATTACK
ENEMY'S MAIN BODY

FIGHTERS PROVIDE
AIR COVER

LARGE BOMBER AIRCRAFT
PROVIDE AREA
DEFENSIVE COVERAGE

GROUND FORCES ATTACK
WITH ROCKETS, ARTILLERY,
AND ALL ARMOR-
PIERCING MEANS

TRENCHES AND MINEFIELDS
ARE BLOWN UP ON SIGNAL
IFATTACK NOT BROKEN

IF ATTACK BROKEN,

IMMEDIATE COUNTERATTACK
LAUNCHED J
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SURVIVABILITY AND As can be seen from threat tactical air employment

COUNTERMEASURES  organization and tactics, high-performance aircraft will be a
prevalent factor on the high threat battlefield. Their presence
and contention will not only be near the main battle area, but
deep in rear areas near supply trains and installations.
Therefore, we must be prepared at all times to meet this threat
and survive. In fact, Army aviation static locations will be
most vulnerable to threat tactical aircraft. The mobility of
Army aviation, particularly helicopters, presents threat
tactical aircraft a greater problem.

B ACTIVE COUNTERMEASURES

@ Suppression: Threat tactical doctrine currently does not

stress high-performance aircraft flight operations below 150

meters above ground level (AGL). This is partly due to current

US organizational numbers in air defense weapons and air

defense weapons range, weather, and altitude limitations, but

————— mainly due to the fact that tactical aircraft maneuverability
THE BEST SUPPRESSION effectiveness increases with altitude. Threat tactical aircraft
AGAINST A flying in a low altitude envelope can be extremely vulnerable to

. “"FAST-MOVER" IS suppression. The best suppressive countermeasure against
ANOTHER “FAST-MOVER”  high-performance aircraft is opposing high-performance

R ————eeessas  aircraft.

For combined arms and air assault operations, friendly
tactical air support will usually be preplanned by the task force
commander through organic S3/G3 (Air) channels in
connection with the USAF direct air support center (DASC)
located at division/corps headquarters. In NATO terminol-
ogy, the DASC is referred to as the air support operations
center (ASOC). For planning, advisory, and control purposes,
the USAF provides a tactical air control party (TACP) at
brigade and battalion levels.

In addition to preplanned tactical air support, the TACP is
responsible to the task force commander for immediate tactical
air support. When requesting immediate tactical air support
during combined arms operations, the supported maneuver
battalion/brigade S3 (Air) must be contacted. When
requesting tactical air support, the following must be included
in the request: (1) Target description and situation, (2) target
location, (3) desired results, and (4) latest allowable time for
the tactical-air strike.
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Suppression can also be provided by small arms and air
defense artillery organic or assigned to ground maneuver
forces. In order to lure attacking threat high-performance
aircraft into friendly Hawk/Chaparral/Vulcan coverage
envelopes and then request assistance, you must know—and
have preplaned—the mission in light of this possibility.
Chapter 8 provides considerations and procedures for air
defense artillery support. In addition, all infantry, armor,
artillery, and cavalry battalions/squadrons have Redeye
missile teams organic to each line company, battery, or troop,
plus organic small arms.

Aviation unit assets in static positions are extremely
vulnerable to threat tactical aircraft. Therefore, organic small
arms and, when organic, Redeye missile assets must be
integrated into position area defense. When satelliting near
corps, division, and brigade command posts, air defense
artillery coverage may provide a degree of protection for
aviation unit assets.

The area air defense coverage plan should be checked at
S3/G3 operations. When possible, forward area refuel/rearm
points (FARRP) should be located near trains areas so
maneuver unit air defense assets can provide a measure of air
defense for aviation unit assets. When this is not possible,
Redeye teams can be requested through operations.

When conducting isolated type missions such as reconnais-
sance and surveillance, aviation unit assets may have to rely
solely on organic on-board weaponry, if available, for
immediate suppression of the tactical air threat. However, this
should be considered only as a last resort —after all evasive
and passive countermeasures have failed.

[JPASSIVE COUNTERMEASURES

O Nap-of-the-Earth (NOE) Flight Techniques: Due to
inherent design and flight characteristics of threat supersonic
tactical aircraft and equipment, there are several weaknesses
we can exploit by using NOE flight techniques. The speed,
altitude, and cockpit visual limitations of threat aircraft make
it very difficult to visually acquire aircraft that are
camouflaged or operating at NOE flight regimes amidst
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ground clutter. The faster the speed and lower the altitude of
threat tactical aircraft, the smaller the chance of visual
acquisition.

NOTE

Aircraft operating in open terrain, when peaint color
contrasts with terrain background, are sasily acquired
and engaged by high-performance aircraft. Avoid
extended flight in open areas, if possible.

Ground clutter and NOE flight levels make it very difficult
for threat tactical aircraft radar and infrared systems to
acquire and lock onto aircraft in these flight regimes. For the
most part, this equipment is designed for high-altitude,
long-range target acquisition and interdiction. Maximum
firing range for threat radar homing missiles varies from 6
kilometers to 11 kilometers, depending on type aircraft missile
systems.

Currently, threat tactical aircraft rely almost solely on
visual flight rules (VFR) flight in accomplishing missions.
Therefore, the majority of the threat pilot’s attention is going
to be spent flying and navigating.

AREA OF MOST

PROBABLE ACQUISITION T
\-/\~- \_\q W

The cockpit configurations
generally limit the pilot's
scanning view to about 4
degrees to 12 degrees for-
ward and from 30 degrees
to 45 degrees on each side.
Figure 4-2 represents the
threat pilot’s field of view.

AREA OF MOST
PROBABLE ACQUISITION

FIGURE 4-2. THREAT HIGH-PERFORMANCE AIRCRAFT VISIBILITY.
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@ Considerations for Fixed-Wing Aircraft Operating at
Altitude: Fixed-wing aircraft operating at altitude must
always be prepared to take action to avoid engagement by
enemy fighters. Air traffic control will warn you of
approaching hostile aircraft whenever possible. Normally,
such a warning will include number of aircraft, location,
altitude, direction, and possibly type. When you receive a
warning, figure out which way to go to put as much distance as
possible between you and him—fast. If he is fairly close to
you, get down on the deck. This is' a judgment area. If the
enemy is 50 miles away and headed straight to the rear, you
probably are not his target—after all, he has to worry about
our air defenses and turning parallel to the forward edge of the
battle area (FEBA) on our side would make him an ideal
target. If he is only a couple of miles away, then you had better
get down in a hurry. Stay on the deck and fly in valleys and
between ridges as much as possible. Don’t forget to tell air
traffic control what you are doing. ="

It would be best to remember your hostile criteria—do not
conduct any maneuvers over friendly tactical units that could
be mistaken as hostile actions. Redeye gunners and
machine-gunners don’t have identification, friend or foe
(radar) (IFF).

There may be cases when the enemy is not picked up early
enough for you to get a warning, and the first time you know
he is there is when your threat display tells you that his
airborne intercept radar is painting you. You have to act in a
hurry —dive away from the threat and get down fast. As we
mentioned in the planning phase, know where friendly air
defense elements such as a Hawk or Chaparral/Vulcan are
located. Once you are on the deck, head toward them. Be sure
your IFF is on. On the way down, the copilot or sensor
operator should try to visually acquire the enemy and notify
air defense units in the area. If he is after you, your best
defense is friendly air defense.

@ Actions Upon Sighting Threat High-Performance Aircraft

Prior to Being Acquired: Threat tactical aircraft normally
operate in pairs, but can operate in greater numbers depending
on the mission and tactical situation.
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Upon sighting threat high-performance aircraft, get low,
blend into terrain features, and stay still. Maintain
surveillance of the aircraft and report the sighting to higher
headquarters or air defense operations, if possible. Terrain
permitting, mask your aircraft. If operating in platoon or
larger flight, disperse. Use overwatch to forewarn and protect
one another.

DEFENSE ‘
* FIRE STORM ' » ENGAGE REAR AREA TARGETS

i« SUPPORT OF GROUND FORCES
' e AIRINTERCEPT

USED IN LARGE NUMBERS USED IN PAIRS

Actions Upon Being Sighted and Engagement is
Attempted by the Threat: Once acquired by threat high
performance aircraft, your aircraft must be within certain
parameters of the threat aircraft flight envelope to be engaged.
You must, therefore, try and outmaneuver the threat aircraft.
To do this, you must keep the attacking aircraft in sight while
maneuvering on their blind side or out of the engagement
envelope. To do this against two maneuvering threat
supersonic aircraft may require maneuver instructions from
other nearby friendly aircraft. Use teamwork.

Once you have maneuvered on the threat aircraft blind side,
try and blend into the terrain, mask, and remain still to make
it difficult for re-acquisition. Generally, threat tactical aircraft
engagement parameters are from a 5-degree to a 45-degree dive
angle. Engagement could be by air-to-air missiles (infrared or
radar guided), strafing, rockets, or bombs.
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ENGAGEMENT BY MIS-
SILES, ROCKETS, AND
BOMBS: Engagement of
NOE aircraft by missiles and
rockets will be much the
same as by strafing fire,
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degree dive engle. Accu-
recy for engagement by
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characteristics, threat high-performance aircraft, once
committed on an attack angle, are not able to
maneuver quickly and still keep the target within

EVASIVE MANEUVYERS: Due to high speeds and flight |- — e \

engagement parameters. Therefore, an effective eva- NOTE

sive maneuver is to let the attacking threat aircraft Remain alert to threat
commit himself to the dive angle while you fly head-on wingman’s position and
to the attacking aircraft, causing him to increase the intentions.

dive angle; then execute a sharp turn left or right. At
the same time, try to keep the attacking aircraft in sight
and stay in his blind area by maneuver. Once in his blind
area, blend into the terrain, mask, and stay still.

] FLYHEADON.
EJ TURN SHARPLY LEFT
OR RIGHT.
Y El wmANnEuveR.
N B} MASK, IF POSSIBLE.
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EVASIVE MANEUVERS AFTER ENGAGEMENT BY

/ INFRARED/RADAR-GUIDED MISSILES: Once you
have been engaged by an air-to-air missile, survivability

WARNING wiII. be dependen-t on the evasive nTa-neuvers and-

actions taken during the next few critical seconds.

Threat aircraft may fire up Without regard to aircraft survivability equipment, the

to two missiles within an first thing to do is get to NOE terrain flight levels as
interval of 1 second. | quickly as possible, if not already NOE. Ground clutter

or a sharp turning maneuver (90 degrees or more
to missile flight) may cause the missile to break lock.

[l DESCEND TO NOE LEVEL. )

EJ TURNATLEAST90°
FROM THE MISSILE.

B MASK, IF POSSIBLE.
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(JPASSIVE COUNTERMEASURES
IN STATIC LOCATIONS

O Utilize Available Cover and Concealment: The use of
cover and concealment can enhance aviation unit static area

survivability. Natural cover (ravines, hollows, reverse slopes)

COVER REFERS TO and artificial cover (foxholes, trenches, walls) can protect
PROTECTION FROM soldiers. Concealment includes not only camouflage but also
ENEMY FIRE

CONCEALMENT IS
PROTECTION FROM

ENEMY

light, noise, odor, and movement discipline. Natural camou-
flage should be used when possible and should blend in with
the terrain, Camouflage nets should be used in conjunction
with natural camouflage or when natural camouflage is not

BSERVATION . .
0 available. Factors affecting the use of camouflage are

—1

(1) movement, (2) position, (3) shine, (4) shape, (5) color,
(6) texture, (7) dispersion, (8) and shadow.

-

= - =

MOVEMENT or arrivals/departures by aircraft into rear area airfiem
command posts and other positions can be detected by radar if air assets are
using procedures other than NOE or contour flight techniques. If departure/
arrival altitudes above these are necessary, procedures should be used to
ascend/descend away from the position area using NOE/contour flight to the
position area. Ground movement by soldiers in a position area should be limited
to within concealed routes, when possible. Vehicles make tracks and movement
should conform to established trails or fit into the ground patterns, i.e., against
and parallel to tree lines.

]

e ——

POSITION refers to the relation of men or objects to the background. Positions
should permit blending or absorbing to provide concealment. Camouflage i

material should blend with the ground/background. \]

SHINE may be either a light source or reflected light such as glint from a
windshield. Cover or camouflage all light reflective sources. Maintain light
discipline.

e

SHAPE refers to the shape or outline an object presents in relation to the
background. Break up the familiar shapes of equipment and use natural/artificial
camouflage to make them blend into the terrain.

|

=

COLQOR: Use camouflage colors to blend in with background colors. )
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ﬂEXTURE is the degree that a surface will absorb, scatter, or reflect light. \
Rough surfaces tend to appear dark. Smooth surfaces may change from dark to
light depending on lighting and viewing direction. Use nets, burlap, flat paint,
and foliage to avoid texture contrast.
| — |
DISPERSION will prevent equipment clutter, making detection more difficult W
and enhancing survivability should detection occur.
(S ——

SHADOW js used to conceal men or equipment from visual detection by using

the shadows cast from the sun’'s angle on terrain, foliage, or manmade
&uctures.

THE HELICOPTER THREAT

Helicopters are organic to the threat air army. There are two
helicopter regiments per air army .

OREGANRZATION ©F A VIRREAY FHELCOMATER BESIAIENY

HELICOPTER
REGIMENT

H?gqua_”efs HIND HOUND/HIP HARE .
ervice Battalion Battalion Battalion e
Company o

5 HOMER o : HARKE :
. Battaltion e Battalion -
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EMPLOYMENT
TACTICS AND
TECHNIQUES

Helicopter regimental assets are provided by front
commanders to lower organizational levels for specific
missions and operations. Although threat assignment of
helicopters in the battlefield environment differs from US
Army aviation units, roles and mission assignment are similar.
Threat forces are increasingly stressing the importance of
helicopters in military operations {air assault, antitank,
reconnaissance, resupply). The bulk of the threat helicopter
build-up has been in the area of troop transport/fire support.
Of significance—and the main threat to Army aviation
assets—is the Mi-24 HIND A and D. Although the Mi-4
HOUND and the Mi-8 HIP, which is replacing the Mi-4, are
both capable of carrying 57mm rockets and have light
machineguns, they are primarily used as troop transport
(airmobile) helicopters and will not be addressed. The real
threat to Army aviation units is the Mi-24 A and D. Much of
the information on the HIND A is classified, and little is
known about the HIND D or it is classified.

Zaalay

RIND A

PURPOSE

Multi-role troop transport/

attack helicopter

CARRYING CAPABILITY
8 Troops

4 SWATTER antitank

missiles

128 57mm rockets

1 12.7mm machinegun

CRUISING SPEED

140 knots
MAXIMUWM SPEED

160 knots
It is currently estimated that
1,500 HIND helicopters will
be in service by 1980.

TALTN &
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To improve the ground -combat effort and increase mobility
and flexibility, threat forces have recently emphasized training
and development of existing troop and helicopter resources for
use in joint airmobile operations. Airmobile operations are
supported by air defense and strong tactical air support. '

It is anticipated that in the future, threat forces will make
much greater use of airmobile assault during both day and
night operations. The heliborne assault, often used in
conjunction with paratroop operations, is becoming an
important feature of the threat forces concept of the
high-speed offense.

Armed reconnaissance missions are conducted by threat
helicopters in the advanced guard role during the attack to fix
and locate enemy forces so artillery and ground forces can be
brought to bear on these locations, or they can be bypassed.

During the attack, air assault operations may be conducted
as a flanking, rear area assault, or bridgehead maneuver to
gain the advantage.

During both the offense and defense, the HIND A, armed
with antitank missiles, can provide the same destructive
firepower as US Army aviation assets. With our tank/
mechanized destructive capability coupled with trends in
aircraft survivability equipment, it may be that in a high
threat environment, in addition to USAF and air defense
weapons systems, a good way to kill a helicopter will be with
another helicopter. Little training has been developed
defensively with regard to this aspect. However, we must take
this threat into consideration if Army aviation is to be
effective, to survive, and to win the first battle of the next war.

@ ACTIVE COUNTERMEASURES

‘Suppression: When encountering threat helicopters on the
battlefield, suppression by fire should be used as a self-defense
measure or as a means of protection of combined arms assets.
The attack of a threat helicopter by Army aviation
aircraft—for the sake of attack alone—is not currently
compatible with the mission of Army aviation.
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THREAT HELICOPTERS IN
STATIC NOE POSITIONS
ARE VULNERABLETO
FIRST-ROUND, FIRE-
FOR-EFFECT ARTILLERY

FIRE
— ]
— |
HELICOPTER WEAPONRY
REQUIRES:
® TEAMWORK
® SURPRISE
@ FIRING FIRST
® ACCURACY
= ]

Due to the fleeting nature of helicopters (mobility/maneu-
verability) and their ability to operate under the air defense
artillery envelope, suppression by artillery /air defense artillery
may not be practical or feasible. However, both artillery and
air defense artillery can be very effective if the element of
surprise is achieved. For instance, threat attack helicopters
lying 'in ambush in static NOE firing positions, can be
extremely vulnerable to first-round, fire-for-effect, preplanned
or immediate artillery suppression using variable time (VT)
fuze action. Chapter 8 contains considerations and procedures
for the use of preplanned /immediate artillery suppression.

If attacking Army aviation assets, threat helicopters may be
lured into friendly air defensive fire envelopes for suppression
purposes. Locations and engagement sectors of friendly air
defense artillery and Redeye missile teams can be ascertained
through coordination with the supported combined arms
maneuver unit S3/G3. This should be part of good premission
planning. Threat helicopters may also be lured into position for
suppression by maneuver unit small arms fire.

Friendly tactical air suppression may be requested through
supported maneuver unit S3 (Air) channels. Considerations
and procedures are discussed in chapter 8.

When using organic on-board helicopter weaponry for
suppression, teamwork, surprise, firing first, and firing
accurately are the most important factors in gaining the
tactical advantage.

The availability and urgency of fire suppression will
determine the means used against the threat. C

[ ] PASSIVE COUNTERMEASURES

Passive countermeasures employed against threat heli-
copters will be much the same as those employed against
ground maneuver units.
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O Utilize Terrain Flight Techniques: In order to  avoid
detection and gain surprise, terrain flight techniques must be
utilized. Standoff helicopter firing techniques may not be well
advised against threat attack helicopters as they may possess
superior range. NOE flight techniques—overwatch, masking,
pop-up—will aid in detection avoidance. We can gain surprise
and the tactical advantage by seeing the enemy first,
maneuvering on his blind side (flank/rear), firing first—with
all available means, and firing accurately.

O Utilize Teamwork: We can gain the tactical advantage by
utilizing teamwork to observe, fire, and maneuver against
threat helicopters.

- O Utilize Deception: Utilizing overwatch and decoy tech-
niques, we may be able to lure threat helicopters into ambush
by deceiving them as to our true intentions. Air-to-air
“dogfight” combat techniques should be avoided. Air-to-air
missile tactics and maneuver remain valid as previously
discussed in the ‘‘high-performance threat’’ section.

O Minimize Exposure Time: Exposure time can be mini-
mized by taking advantage of available terrain for masking the
aircraft. When engaging the enemy, employ fire and maneuver
using pop-up firing techniques and preselected multiple firing
points.

O Infrared Jammers: Infrared jammers offer an effective
means of foiling lock-on by infrared missiles. Effectiveness of
the infrared jammer is enhanced when used in conjunction with
infrared suppression.

O Hellfire Missile System

OFlare Dispensing: A flare dispensing system would be
employed as an infrared missile decoy system in conjunction
with a missile launch/approach detector .
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O Chaff Dispensing System: Chaff would be dispensed in
conjunction with initiation of an evasive maneuver upon radar
warning receiver tracking indications or upon visual detection
of a missile launch.

NOTE

Visual detection of a missile launch without a radar
warning receiver indication most likely means the
missile is infrared guided. In this case, flares would be
ejected.

O Missile Launch/Approach Detector: The missile launch/
approach detector will automatically dispense a flare on
detection of an infrared missile launch.

O Vulnerability Reduction Equipment: Trends in vulnera-
bility reduction include infrared signature reduction, ballistic
tolerance, and radar cross-section reduction equipment as
previously discussed in chapter 2.

Research has brought about decreased visual detection
vulnerability through improved paint and canopy designs that
reduce glint and blend more favorably with the background.

( SUMMARY ] \

The threat tactical air capability has improved greatly over
the past few years. Indications are that capabilities, both in
numbers and weapons systems, will increase sharply in the
future. Currently, through use of proper premission planning,
combined arms teamwork, tactics, and countermeasures, we
can meet the tactical air threat, survive, and win. However, we
will need to develop new tactical doctrine and ASE on a
consistent basis, coupled with rigorous testing and training to
remain able to meet the tactical air threat, survive, and win.

(. J
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CHAPTERFIVE -

SURVIVAL
OF TlHE ELECTRONIC WAREARLE ((EW))

THREAT )
T . ° //// C
e "

/
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THE ELECTRONIC WARFARE (EW) THREAT

Electronic warfare! The modern battlefield will be saturated with
electronic emissions varying from the AN/PRC-77 platoon radio to
the corps radio complex operated in the corps rear area. Between
these two areas, from the forward edge of the battle area (FEBA) to
the corps rear area, hundreds more pieces of Army equipment will
be emitting electromagnetic energy susceptibe to being located,
tracked, monitored, and destroyed by the enemy. Sounds quite
frightening—and it should be. The Army aviator must, therefore,
be aware of threat electronic warfare capabilities and methods of
employment if he is to be victorious in the first battle of the next
war.

We can expect the enemy to employ signal intercept operations,
direction-finding, jamming, and deception as part of his overall
warfare plan. Further, we can expect him to attempt to
systematically analyze US Army communications and noncom-
munications emitters which are key to command and control
functions. Finally, we can expect the enemy to attempt to destroy
one-third of our communications facilities, degrade another
one-third by jamming operations, and leave one-third open for
surveillance/intelligence-gathering purposes.
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SURVIVABILITY,
COUNTERMEASURES,
AND COUNTER-
COUNTERMEASURES

Threat forces will attempt to monitor, disrupt, or destroy
our communications. Each member of the combined arms team
must make every effort to reduce the enemy’s capabilities in
the electronic warfare environment. The free use of
communications will not be available to the aviator on the high
threat battlefield. It is, therefore, of the utmost importance
that aviation personnel know the EW capabilities of the threat
and what can be done to prevent or minimize their effects and
continue the mission.

THE SIGNAL INTERCEPT THREAT

The enemy will employ forces within the combined arms
framework with the specific mission of intercepting and
analyzing US communications for intelligence purposes.
Signal intelligence (SIGINT) includes information gathered
from communications and noncommunications transmitters.

Threat forces consider SIGINT a primary source of
intelligence. Through pattern analysis, traffic analysis, and
message content, threat forces are able to determine the
opposing force structure, composition, capabilities, and
intentions.

( Thoe signal intereent capability of et forees epans & large froguency
bane. Signal Interespt opereticns are concdustad tes

@

N

Gain intelligence informa- | Gain information concern- | Form a data base for the
tion for tactical operations.

@ ® 1

ing the technical character- | conduct of new and on-
istics of enemy equipment | going operations.
and operating procedures.

|

J

Army aviation units have a varied array of tactical
communications equipment which normally is used constantly
for navigation and communication. The frequency modulated
(FM) radio is the most critical radio with respect to aviation
combined arms operations.
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The aviator must constantly be aware that his radio
transmissions can be and most probably are being monitored.
Using the secure radio mode, keeping transmission time short,
and using authorized codes when not secure are only a few of
the necessary defensive tactics discussed further in this
chapter. Remember, the enemy can listen to almost anything
you say, so keep it secure if possible; or in code if not secure.

O Operate FM Radio in Secure Voice Mode: Operating in the
secure voice mode is the best method of radio communications
to prevent intercept.

O Use Correct Communications Procedures: Use approved
and correct communications words, phrases, and codes. Plan
what you want to say before you key the transmitter. This will
eliminate confusion and reduce transmission time.

O Limit Transmission Time: Be brief and to the point. Don’t
give the threat any more time to listen to your transmission
than necessary. Ideally, transmission should be 20 seconds or
less.

O Use Communications Equipment Only When Necessary:
Do not use electronic communications unless you absolutely
need them. If you don’t need them, turn them off. If alternate
means are available and effective, use them instead. Plan
missions in enough detail to prevent unnecessary transmis-
sions. A solid communications standing operating procedures
(SOP) will help.

QO Use the Communications Electronic Operation Instruc-
tions (CEOI) Codes and Brevity Lists: When operating in
non-secure modes use codes and brevity lists to prevent
compromise of information that could aid the enemy. The use
of codes and brevity lists will also decrease transmission times.
Never use your own makeshift codes.

O Require Random Authentication by Operators in the Net:
Requiring random authentication by operators in the net will
insure only friendly operators are using the net.

61

COUNTERMEASURES
AND COUNTER-
COUNTERMEASURES

Py PTT mETRAW

(¥11] )
ors tone @ oFF nout
r \@ )

Ll SQUELCH

WMEGACYCLES

So"o »

FREQUENCY MODULATED
(FM) RADIO



—FM 121

AUTHENTICATION IS REQUIRED WHEN:

YOU SUSPECT THE ENEMY IS IN YOUR NET.

SOMEONE CHALLENGES YOU TO AUTHEN-
TICATE. '

'YOU TELL A STATION TO GO TO RADIO

SILENCE OR. ASK IT TO BREAK THAT
SILENCE. -

YOU TALK ABOUT ENEMY CONTACT, GIVE
AN EARLY WARNING REPORT, OR ISSUE A

'FOLLOWUP- REPORT.

'YOU TRANSMIT DIRECTIONS WHICH

AFFECT THE TACTICAL SITUATION, SUCH
AS "CHANGE LOCATION,” "SHIFT FIRE,”
“"CHANGE FREQUENCIES,” OR “TURN OFF

THE RADIO.”
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YOU ARE AUTHORIZED TO TRANSMIT A
CLASSIFIED MESSAGE IN THE CLEAR.

YOU TRANSMIT TO SOMEONE WHO IS
UNDER RADIO LISTENING SILENCE.

YOU CANCEL A MESSAGE BY RADIO OR
VISUAL MEANS, AND THE OTHER STATION
CANNOT RECOGNIZE YOU.

UPON ENTERING A RADIO NET OR RESUM-
ING TRANSMITTING AFTER A LONG
PERIOD.

YOU TRANSMIT A MESSAGE WITHOUT
GETTING A TIMELY RESPONSE. IF AUTHEN-
TICATING, REQUIRE ANOTHER AUTHEN-
TICATION.

.

HEEEE

63



9 FM 1-2C

O Change Operating Frequencies Frequently: The CEOI
establishes times for frequency changes. Use alternate
frequencies only as necessary.

O Use Alternate Means of Communications: The use of
hand, arm, smoke, pyrotechnics, placards, lights, and coded
matrixes are a few alternate means. (See communications
techniques discussed later in this chapter.) SOP and teamwork
are a must. When used properly, alternate communications
can be very effective.

O Use Low Power When Available: Use low power
transmitter modes on radios and beacons to limit range when
high power is not necessary.

O Mask Antennas: Mask antennas to prevent signal
radiation in the direction of the enemy.

O Use Directional Antennas: Aviation ground antennas can
be directionally rigged to preclude signal radiation into enemy
territory. This technique is most often used as a jamming
countermeasure.

THE DIRECTION-FINDING THRIEAT

“Direction-finding”’ (DF) is a collective term applied to the
technique of determining line bearings from one or more
direction-finding positions to radio or radar emitters.

A single line bearing from one
point to an emitter is called a
“bearing’”” and provides the
approximate direction of the

emitter from the DF position.
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Intersecting bearings from two
DF positions is called a “cut,” A
cut can provide approximate
direction and some concept of
distance. :

l

Intersecting bearings from three
or more DF positions is called a
“fix.”” A fix provides the best DF
method to determine direction
= and distance in forming an
approximate location.
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Direction-finding is accurate and effective because this
source of intelligence-gathering is integrated and employed by
the threat in conjunction with other intelligence sources to
locate enemy transmitters.

Direction-finding is mainly used to analyze and detect unit
groupings and movement, and to sort out communications
systems. Finally, it can be used to tell the threat where enemy
forces are not located.

DIRECTION-FINDING SERVES‘A MULTITUDE ©

OF INTELLIGENCE PURPOSES TO INCLUDE:

© Location of transmitters.
O Targeting data for suppressive fires.

© Intelligence data for planning future operations.

® Planning data for jamming operations. )

Threat forces may employ their direction-finders in one of
two modes: Straight or concave baseline, triangular or
quadrilateral base pattern.

If the objective of the threat is to obtain the best bearing to
enemy transmitters within a compact, narrow division area of
the forward edge of the battle area (FEBA), most likely he will
use a straight or concave baseline. This method provides the
best azimuth angles at short ranges (out to 20 km) and fair
angles at longer ranges (20 km to 75 km).

If the object of the threat is to obtain the best bearings over
a wide flanking area, most likely he will locate his DF position
in a triangular or quadrilateral base pattern which provides
fair azimuth angles on most transmitters at the expense of
more accurate angles on transmitters within short range.
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COUNTERMIEASURES
AND COUNTER-
COUNTERMEASURES

DETECTION OF RADIO
SIGNALS CAN BE
MINIMIZED BY

USE OF LOW POWER

C T Fr s e T — —/

For the most part, the mobility of Army aircraft will
preclude effectiveness of the direction-finding threat. How-
ever, stationary aviation assets, antennas, and transmitters
can be particularly vulnerable to the direction-finding threat if
not cognizant of countermeasures/counter-countermeasures.

O Use Communications Equipment Only When Necessary:
Limit use of communications equipment. Turn beacons on only
when necessary. Use other communications resources (wire)
when available.

© Limit Transmission Time: The use of codes, brevity lists,
and short call signs (after initial contact) will help to decrease
transmission times. Transmission times of 30 seconds or less
are more effective in denying directional fixes by the threat.

© Relocate Assets Frequently: Operation in one location for
extended periods is an open invitation for elimination.

© Remote Antennas: Remote beacons and antennas away
from ground locations as far as practically possible.

O Utilize Decoy Antennas: If practical and equipment
availability permits, erect decoy antennas in credible locations
(2 km to 5 km) away from actual unit locations. Camouflage
real antennas and beacons if possible.

O Use Low.Power Transmitting Modes When Feasible: The
use of low power modes will limit signal radiation range.

O Use Directional Antennas When Feasible: Directional
antenna modifications limit signal radiation to only desired
directions.
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@ Mask Antennas and Beacons: Mask radiating antennas
and beacons from the enemy.

® Employ Alternate Means of Communications: See tactical
communications techniques portion of this chapter.

@® Do Not Refer to Your Location by Ground Reference
Points: A common practice by aviators is to use terrain
features and headings to define targets. All the enemy has to
do is plot a back-azimuth from the identified terrain feature.
Use code, prearranged checkpoints, or azimuth only in

e ———
WHEN IDENTIFYING
TARGETS TRANSMIT:

* CODE

* PREARRANGED
CHECKPOINTS

identifying targets. * AZIMUTH
-
@® Use Secure Voice or Authorized Codes Only When
Referring to Location: Never use clear text or unauthorized
codes in identifying friendly positions except in emergencies.
Use authentication rules when asked for friendly locations.
THE JAMMING THREAT

“Jamming”’ is defined as the deliberate radiation, reradia-
tion, or reflection of electromagnetic energy with the objective
of impairing the enemy’s use of electronic devices, equipment,
or systems.

We can expect the threat to use jamming as a means of
disrupting, confusing, and denying our use of communications
systems. It should be noted that all radio interference may not
be jamming, but rather could be related to radio malfunction,
antenna placement, atmospheric disturbances, overcrowded
radio nets, or a multitude of other reasons. Therefore, it must
first be determined if the interference is caused by actual
jamming. :
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Aithough any transmitter can serve ]
as a Jammer, certain types of jam-
ming signals such as those shown }
below have been considered more
effective. ’

TYPES OF JAMMING SIGNALS

NOTE: Asterisk means the signal can also be unintentional.

Babbled Voice. This signal is composed of mixed voicas
engaged in simultaneous conversations, preferably in the
same language, with voice characteristics similar to those
found in the victim communications net.

Tone. This jamming signal is a single frequency of
constant tone. It is used to jam manually keyed Morse
code, voice, and radio carrier circuits.

Pulse. This signal resembles the monotonous rumble of
rotating machinary. Pulse jamming signals produce a
nuisance effect on voice communications circuits.

Recorded Sounds. Any audible sound, especially of a
variable nature, that can be used to distract operators and
disrupt communications circuits. Music, screams, ap-
plause, whistles, machinery noise, and laughter are
examples.

Random-Keyed Morse Code. This jamming signal Is
produced by keying a Morse signal at random and mixing
the keyed signal with spark noise. It is effectlve against
voice and Morse code communications.

 CHUE_cur o>
e,

70



. e B < — ) FM 1'2 ._Q

Spark. This signal is easily produced and is one of the
most effective for jamming. Bursts are of short duration

‘) and high intensity, repeated at a rapid rate. The time S
required for receiver circuitry and the human ear to recover T

after each spark burst makes this signal effective in

disrupting all types of radio communications. 04 i
H
Gulls. The gull signal is generated by a quick rise and -
slow fall of a variable audio frequency and is similar to the r
cry of a sea gull. It produces a nuisance effect on voice £ |
circuits. g
. . L. Time
Random Noise. This is synthetic radio noise which is
random in amplitude and frequency. It is similar to the

normal background noise and can be used to degrade all
types of signals; however, a great amount of power is

necessary to jam voice communications.

Stepped Tones. These are tones transmitted in
increasing pitch, producing an audible effect similar to the
sound of bagpipes. Stepped tones are normally used

against single-channel AM and FM voice circuits.

Wobbler. The wobbler signal is a single frequency
varied by a low and slowly varying tone. The result is a
howling sound which causes a nuisance effect on voice
communications.

Random Pulse. Pulses of varying amplitude, duration,
and rate are generated and transmitted to disrupt
teletypewriter, radar, and all types of data transmission
systems. .

|
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Rotary. The rotary signal is produced by a low-pitched, x
slowly varying audio frequency, resulting in grunting °
sounds. It is used against voice communications. i
l_
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The enemy_normally will employ three types of jamming: Spot, bar-
rage, and sweep.

SPOT JAMMING. Threat spot jamming techniques concentrate most of the jamming power on
one selected frequency. It is useful for accurate, effective, controlled jamming of a selected
frequency; power is not wasted on frequencies other than the selected one. In this manner, spot
jamming can be used within a frequency band without interfering with other transmissions.

@ BARRAGE JAMMING. Barrage jamming spreads the transmitted power over a wide band of

requencies. It affects all frequencies within both the band and the transmission range. Since the
transmitted power is spread over a wide range of frequencies, barrage jamming does not saturate
any single frequency. Its advantage is that little need be known about the receivers that are being
jammed. Its disadvantages are that it wastes power, since it jams frequencies that are not being
used, and it interferes with all transmissions—both enemy and friendly.

@ SWEEP JAMMING. Sweep jamming is typified by rapid changes in the jamming frequencies
through a wide band. Sweep jamming is similar to barrage jamming in that it covers a wide
frequency band. It is similar to spot jamming in that most of its available power is concentrated on a
single frequency, though only for a short time, as the jammer repeatedly sweeps back and forth
across the band. As the sweeper moves across the band, each frequency gets almost all the power
of the jamming signal. Although the power of the jammer is only briefly concentrated on a
frequency, it takes time for the receiver circuitry to recover from the effects of the jamming signal.

385 45.0 \50.1[ 539 625 m.N 50.1 53.97 625

w
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N B XUl
SPOT JAMMING BARRAGE JAMMING
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Jamming may take many forms and may, therefore, be
undiscernible to the untrained operator. All potential radio
operators should be trained in threat jamming techniques and
to determine if jamming is actually taking place. No
counter-countermeasures should be taken until it has first been |
determined if jamming is taking place. -

COUNTERMEASURES
AND COUNTER-
COUNTERMEASURES

BASIC CAVSES OF MERAEENGE

L I} ATMOSPHERIC DISTURBANCES. n WEAK SIGNALS.
=

—
@ LOCAL INTERFERENCE. L ENEMY JAMMING.

However, it must be remembered that the best defense is a
good offense-—so let’s first discuss countermeasures that can
be taken to preclude jamming.

O Mask Antennas: This will preclude the enemy from
receiving signals to spot jam and protect the antenna from
barrage or sweep jamming.

O Use Communications Equipment Only When Necessary:
Use radios, beacons, navigational aids, and electronic
equipment only as needed. If you don’t need them, turn them
off.

O Limit Transmission Time: Use brevity lists and ab-
breviated call signs. Know what you want to say before keying
the transmitter. Don’t chatter.

O Use Low Power If Possible: This may prevent the enemy
from receiving signals to spot jam.

O Rely on Alternate Means of Communications When
Feasible: The more you train using alternate communications
means, the less dependent you will be on radio communi-
cations.

O Use Directional Antenna Modifications When Feasible:
This will limit the enemy’s reception -capabilities and
strengthen your communications.
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If interference is experienced by the radio operator on the ground, the
following can be done to distinguish between receiver, local, and jamming
interference:

Disconnect the antenna. If the
interference continues, itis in the radio
set. If not, the interference will stop.

@

If interference decreases when the
antenna is disconnected, it must then be
determined if it is local interference. Try
tuning several hundreds of kilohertz on
each side of the signal frequency to which
you are tuned. If there is no change in the
intensity of the interference, you are
receiving electrical interference from a
nearby source {powerline, generator set,

or radar set). j

If the operator is well trained in the types of jamming and
types of jamming signals, he may be able to recognize
jamming at the onset of the interference. If it has been
determined that you are being jammed, counter-
countermeasures must be taken to render the jamming
ineffective.

(O Keep Operating: Never say anything to indicate to the
enemy that he is effective in his jamming operations. Try to
work through the jamming. Repeat transmission and give
“Say again,” as necessary. If the jamming is a sweep type,
you may be able to transmit briefly during lulls of jamming
intensity.
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- O Mask Your Antenna: If it can be determined from which
direction the jamming is-likely to be coming, locate your
receiver between a natural obstacle and the enemy jammer.

Retune Your Radio: Try tuning the radio a few kilohertz
above or below the operating frequency to see if that will
decrease the jamming signal and continue to operate.

O Switch to High Power: If operating in low power mode,
switch to high power in an attempt to override the jamming
signal.

QO Use Alternate Means of Communications: Switch to very
high frequency (VHF), ultra high frequency (UHF), or
frequency modulated (FM) radio if possible. Use CEOI brevity
lists for switch code. Use hand, arm, placard, aircraft position,
or smoke signals as per unit SOP if possible. Good premission
planning will also eliminate many communications
requirements.

QO Use a Relay Station: If possible, use relay stations to work
through jamming. '

OChange to an Alternate Frequency: After all else has
failed, short of messenger service, change to an alternate
frequency. This should be on an emergency basis only and
frequency change is designated by CEOI brevity code.
Authentication is required.

BREVITY

LIST ; j
|
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@ Use Messengers: If jamming is too intense to operate
through and communications are a must, the helicopter could
be very adaptable to messenger type communications.

@® Use Directional Antennas: Ground aviation operator
personnel may be able to rig a directional antenna to preclude
jamming.

: @® Report Enemy Jamming: Once it has been discovered that
you are being jammed, report the interference as soon as
practicable to higher headquarters. The report is called a
meaconing, intrusion, jamming, and interference (MIJI)
report. Reporting enemy electronic interference or deception is
our most important defense. When you do report, US
intelligence can locate him, jam him, or destroy him.

THE MIJI REPORT IS RENDERED AS FOLLOWS BY LINE:

1. Type report: Meaconing, interference, jamming, or intrusion.

2. Affected station: Call sign and suffix.

3. Location: Your grid location {encrypted).

4. Frequency affected: Frequency encrypted.

5. Type equipment affected: UHF, VHF, FM, beacon, etc.

6. Type interference: Type jamming and type signal.

7. Strength of interference: Strong, medium, or weak.

8. Time interference started and stopped: If continuing, so state.

9. Interference effectiveness: Estimate percent of transmission blockage.
10. Operator's name and rank: Self-explanatory.

11. Remarks: List anything else that may be helpful in identifying or locating

source of interference.
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THE DECEPTION THREAT

“Deception” is defined as the deliberate radiation,
reradiation, absorption, or reflection of electromagnetic energy
in a manner intended to mislead an enemy in the
interpretation or use of information received by his electronic
system. There are two major categories of deception—
manipulative and imitative deception.

® Manipulative Deception. Manipulative deception is er-
roneous information purposely inserted into electronic
transmissions with the expressed intention of deceiving the
enemy. Some examples of manipulative deception might be:

A Bogus radio calls divulging nonexistent units, equip-
ment, or location for future employment.

A Exaggeration of enemy losses, battle damage, or
prisoners of war.

A Propagation of false intelligence information as to the
tactical plans, makeup, or composition of our forces.

A Chaff (chap 2) gives false imagery to the radarscope
used for radar-guided antiaircraft systems.

Manipulative electronic deception is true electronic sig-
nature forgery. In other words, electronic emitters are
manipulated to show communications that are nonexistent in
that particular fashion. In essence, manipulative deception is a
portion of tactical deception.

@ Imitative Deception. Imitative deception is intrusion into
an enemy’s communication or navigation net for the purpose of
deceiving him by introducing traffic or signals in imitation of
his own communications. Some examples include:
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A Voice imitations— After monitoring a particular radio
net, the threat may attempt to mimic a particular person in
order to pass bogus information or gain intelligence
information.

A Meaconing— ‘““Meaconing’’ is the term applied to the
process of altering navigational signals in an effort to mislead
pilots who depend on navigational aids for geographic
orientation. Normally, this is accomplished by blotting out the
desired signal and establishing a false beacon from another
location. In this manner, aircraft may be lured into ambush
positions or troops/ordnance dropped in the wrong areas.
Pilots should be alert to detect unexplained changes in
automatic direction finder (ADF) needle heading indications,
signal strength, FM homing audible differentiations, or
unexplained changes in radar vector headings.

(// e T N N  meaconing E \
- RO APRIR AN . . N A, nemy
/ "//', 4 /\\\b NN N \K @ R < ‘Transmitter
T T R(IN N~ N %
- // . /’/’\,\\(\\ \\ . \\\ N N T /P\\t * ':?":')' “ <
o IR N V2R -\%;?‘ = Friendly Transmitter
/_/ /z,\’-\. — AN\ /// - i — — .--1_:
. /'ﬁ’, N «— - — = = B * L~ < .
. e '(\‘ \\\ . // /// 4_:‘& J )
RN N / N N . e
O N Cobra o« o N : ‘ //// s
NN SN N . {//// G Ak
L\" . o . .-\ K ‘\\ \ N -\: .. ) : R .\{. &
N RN \\\\\ SN L, Enemy Jamme
N TN e
COUNTERMEASURES  The foremost deceptive threats to Armly aviation are
AND COUNTER- imitative deception and meaconing:
COUNTERMEASURES

@ Imitative Deception. Imitative deception could be used to
try and get you to compromise tactical information of
intelligence value or mislead you into taking a desired course of
action. Aviation personnel should be on guard against this
threat and take remedial action to prevent deception.

A Use Secure Voice When Feasible—The use of secure
voice modes will prevent the enemy from entering your net.
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A Authenticate Randomly With Known Stations—
Random authentication will let you know if the enemy is
operating in your net.

A Authenticate When Required—Always require Un- o
known stations to authenticate. Play by the rules for DEMAND
transmissions requiring authentication. If stations are not able IMMEDIATE
to authenticate within 20 seconds, require authentication

. . . . . AUTHENTICATION
again using different letters. Sometimes the enemy will cal ___ - -~ -~
another station with the challenge and get the correct
authentication response.

A Use Alternate Means of Communication When
Feasible—Good premission planning and a good unit
communications SOP will help. Rely on radio communications
to the least degree possible.

@ Meaconing. The threat may use meaconing against Army
aviators to try and draw them into ambush, drop men or
equipment at erroneous locations, or place ordnance at
unintended locations. When using navigational aids, aviators
should be on guard against this threat.

A Preplan the Mission in Detail—When planning a
mission with the use of radar, radio beacons, or FM homing,
use checkpoints and time/distance/heading as a backup. This
will aid you in determining if you are on the right course.

A Require Authentication— Require stations giving radar
vector and FM homing assistance to authenticate.

.A Use Resection—If you suspect meaconing, take two to
three fixes from known location along your flightpath and
locate the origin of the beacon by resection. You must know
the location of the friendly beacon and your location to do this.

A Report Meaconing— Use the MIJI report format. The
meaconing station can then be located, jammed, or destroyed.

79



SN Ep 12 S TR L e S ———— _ S
TACTICAL The high threat environment demands innovative methods
COMIMUNICATIONS of communications in order to accomplish the mission. The
TECHAIQUES EW threat alone is not our only communications threat. The

lethality of the battlefield dictates Army aviation operations
as close to the earth’s surface as possible in order to survive.
Operations in the nap-of-the-earth (NOE) environment will
also create communications problems. It is, therefore,
incumbent on every aviation unit commander to insure proven
alternate means of communications are established by SOP to
get the job done. Techniques and procedures can be as varied
as the imagination permits as long as they are effective.
Effective application of alternative communications tech-
niques are a direct result of unit planning and training.

NIGHT COMMUNICATIONS TECHNIQUES

O Shielded Lights: Communications at night can be
conducted by the use of a flashlight. Morse code or a
predetermined code system can be used. Examples are
provided below. Covers or tubes can be made to assist in
making the light more directional. Colored lenses can be used
in conjunction with light signals unless night vision goggles
are being used. All light sources appear green with night vision

goggles.

K SHIELDED LIGHT SOURCE

)

O Aircraft Light Signals: The use of aircraft lighting
systems for night communications may not be practical due to
the possibility of enemy detection. However, some general
applications of aircraft lighting could be used to signal events,
phases, or operational problems during a mission.

80



B DAYLIGHT COMMUNICATIONS TECHNIQUES

® Matrix Boards: A matrix can be constructed with the
numbers 0 through 9 running horizontally and vertically. The
combination of "vertical and horizontal lines: provides a
possibility of 100 codes. Each set of two numbers would
signify a word, phrase, sentence, or numbers. Once the codes
have been assigned per unit SOP, copies of the matrix would
be picked up with the CEOI prior to each mission.

EXAMPLE OF A CODED MATRIX (Fill In Per Unit SOP)

base laft right formation

Use ’
7 | LZ cold LZ hot altarnata
(¥4

Form Form Landin
8 | Land Raturn to achalon achelon trail

Whatis Whatis Fuel Fual Fuel Fual Ammo Ammo
5 { fual ammo +700 Ibs + 500 Ibs +300 Ibs vary good low
status? status? low -
4 _;;
Friandly
3 | Friendly Friandly fast
tanks troops movers
2 %
Enamy
1| Enamy Enamy fast
tanks troops movars . .
. ] - | Switchto | Switchto
0 | Radios UHF M altarnata altarnata '
jammed inop inop UHF FM

\o 1 2 3 4 5 8 i'-sy

Communications boards could be constructed for each
aircraft similar to a 16-inch by 10-inch notebook binder. Inside
would be side by side 8-inch by 10-inch cards with the numbers
0 through 9 on them. Use of the card boards would be limited
to line-of-sight. The cards can be read at approximately 100
meters with the naked eye, and 500 meters with the Cobra
telescopic sight unit (TSU). Such a card folder could also be
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arranged with colored cards, letters, or a combination of
colors, letters, and numbers. A matrix could also be used in
conjunction with arm and hand signals.

f ATRCRARFIMATIRIX{BOARD \

; i
= = B
et
= & =
5 E; =
= = T
B B =
e K 0
RS == =
e = 7S !
_— T ]

QO Colored Pennants: The navies of the world have
communicated for many years by means of color-coded
pennants. Use of such pennants would not be practical in
numerpus quantities carried aboard an aircraft, however, a few
colors or color combinations in conjunction with arm signals
may provide a general limited use. The pennant(s) could be
used to communicate events or phrases during a mission.
Pennants would generally be more visibly interpreted than
other means, but still require line-of-sight.
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OSmoke and Pyrotechnics: The use of smoke and
pyrotechnics has numerous disadvantages. Therefore, it is
suggested that usage be limited to signal general events such
as to attack, withdraw, refuel, rearm, or meanings of this type.

O Premission Planning and Coordination: Proper coordina-
tion with the supported unit/commander and unit briefings
can eliminate the requirement for extensive radio communica-
tions. Premission planning and briefings are discussed in
detail in chapter 8. If all concerned aviation unit and/or

maneuver unit personnel know what the mission, scheme of -

maneuver, and team/individual responsibilities entail, decen-
tralized operations are greatly enhanced.

O Aircraft Position/Maneuver: A system of codes and
phrases could be worked out in relation to aircraft position and
maneuver. Some examples are illustrated below. Additional
maneuvers should be developed per unit SOP.

/ ATRERAFT POSITICN/RANEUVERS
_ RETURNTO BASE
LOW ON FUEL -
- /]
JAaln
2
Aircraft going up - and down at a hover

~

Aircraft yawing

)
K Aircraft moving tail side to side

ﬁ ENEMY TROOPS TO MY REAR
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O Hand and Arm Signals: The use of hand and arm signals provides the distinct

advantage that no extra equipment is necessary. The disadvantages are that they w
require line-of-sight and can be seen at limited distances. Arm and hand positions

|
are used to relay predesignated (per unit SOP) phrases, sentences, or numbers. :

INlustrated below are a few examples. J

ETHT 2

and \F Hand over ear. J Arm extended straight,
Hand over mouth. (CANNOTRECEIVEJ traversing left and right |

K[ CANNOT TRANSMIT 1/ Iatera"y.Ai_lmT‘H7 ’,/*
A CEm

Arm extended straight,
elevating and depressing up

and down vertically. A ical th fi Both arms vertical with fists
rm vertical  wit 1st clinched, jerking up and
RANGE clinched, jerking arm up and down
down. kj_', N
e —_—
N\ \_j \\LAT-MY-COMMAND ;
FIRE-AT-WILL — =
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Arm and hand extended;
motion half circle,
counterclockwise.

\J
\f FOLLOW ME/DO AS | DOJr

~

Thumb up.

.

]FAFFlRMATlVE/GOOD

_

W

Arm and hand extended
upward, rotating in
counterclockwise direction.

]’ %\-
NIOVE/CRANK
ENGINE(S)

Thumb down.

' “WEGATNE/ POOR ]

E

v
-

.. "\
:r, o ' '...‘.-“(,
o Arms and hands extended to Y ey
e front; motion as ‘‘safe’”” ina 7

baseball game.

[ ppeppr—|
L CEASEFIRE =

85

Arm extended to front with
palm of hand extended
vertically.
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DEPLOY TO FIRING

q
(]

N:]: - 3 POSITION/LZ/PZ
' TRAVELING T
OVERWATCH Arm and hand extended
7* laterally shoulder high in haif
Right arm and hand extended T.
vertically; palm open with left \

palm laterally over top of
\ right hand, forminga ““T." ‘

('

AMMO/AMMO
STATUS

Arm bent at elbow, forearm

Head tilted back, thumb and hand lateral, motioning
extended on fist, motioning back and forth. ‘
downward toward mouth.
FUEL/FUEL STATUS J
oy}

_ BOUNDING
TRAVELING l

OVERWATCH
Right arm and hand extended
Arm and hand extendﬂ laterally, making wavy

|
-
vertically, palm open. motion. J
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DEPLOY TO
ALTERNATE FIRING

POSITION/LZ/PZ

Arms and hands extended in

) Left arm and hand extended )
laterally shoulder high in half front of body forming an
& “T," waving up and down. K -

~

Sal o=t
.....

1 ENEMY ADA ‘
"I Elbow bent, hand waving up ' f RETURN HOME
. .- and down in front of face. -

Arms and hands extended in

front of body forming an
K angle. J

—

l FRIENDLY UNIT(S) J

Arms extended laterally from
body, elbows bent; forearms
and palms extending upward.

L

Hands clasped on top - of
f RETURN ACP J k head.

87




FVi 1-2

R AR R

continues and will be presented in future texts.

Aviation unit operations on the high threat battlefield will
only be as effective as our planning and training. In order to
insure adequate communications are provided on a continuing
basis, we must know the EW threat and applicable
countermeasures/counter-countermeasures; and we must be
able to employ alternate communications means should the use
of our radios be denied. The outcome of the battle may well
depend on our ability to cope with communications problems.
Alternate communications methods presented in this chapter
are yet to be solidified. Work on standardized methods

)
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CHAPTER SIX

SURVIVAL OF THIE NUCLEAR,
BIOLOGICAL, CRIEMICAL (NBC)
TRREAT ™

THE NBC THREAT

Nuclear, biological, and chemical (NBC) warfare poses sub-
stantial hindrances to the successful accomplishment of the
aviation mission in the high threat environment. Sophisticated
delivery systems for NBC munitions are available to threat forces,
and their mobility has been documented.

NBC weapons are viewed by threat forces as weapons of mass
destruction. Heavy emphasis is placed on training with these
weapons as evidenced by their operations and war games being
conducted in a ‘‘near real”’ environment.

The foremost countermeasure to this threat must be the ability to
continue operations while subjected to a nuclear, biological, or
chemical attack. Our training must be realistic, rigorous, and
redundant to achieve a state of readiness in this area. NBC warfare
should not stop our ability to fight, survive, and win.
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THE NUCLEAR THREAT

¢ ]

A PRIMARY TARGET FOR
ENEMY NUCLEAR
IS OUR AVIATION ASSETS

C— ]

NUCLEAR WEAPONS
EFFECTS

In a nuclear environment, frontages are larger and there is
more separation distance between: units and vehicles. If
nuclear fires are used, they will be delivered prior to the
nonnuclear preparation. The purpose is to silence the bulk of
the enemy’s supporting fires and neutralize his forces in
contact. A short, heavy preparation, including nuclear fires
and air support, usually precedes the commitment of a second
echelon army during an attack by a front.

The nuclear delivery means. available to threat forces will
extend from the forward edge of the battle area (FEBA) to the
rearmost boundaries of the theater. These systems include
short-range and medium-range ballistic missiles, rockets,
aircraft, and possibly artillery. A primary target for enemy
nuclear employment will be our aviation assets, since we pose
such a formidable threat to their main battle weapon—the
tank.

A nuclear detonation results in a fireball formed as the result
of the sudden release of an immense quantity of energy.
Temperatures inside the fireball range into the millions of
degrees, coupled with initial pressure ranges to millions of
atmospheres, creating .devastating physical changes in the
normal balance of the environment. Most of the energy from a
nuclear weapons detonation appears in the target area in the
form of blast and shock and thermal, and other forms of
radiation. .

~

NUSUEZAR WEAFONS EAAECTS \
BLAST AND SHOCK THERMAL RADIATION :  NUCLEAR RADIATION ]

/é:
7N

§

_
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O Blast and Shock. Blast and shock account for most of the
materiel damage and a considerable number of the casualties
after a nuclear detonation. As the intensely hot gases expand
within the fireball, the resultant high pressures cause a blast
wave to form in the air, moving outward at high velocities. The
blast wave is characterized by the abrupt rise in pressure
above. ambient conditions. The damage mechanisms for
airblast result from two areas: Overpressure and dynamic
pressure.

C 1

DAMAGE OF AIR BLAST

A Overpressure— As the blast wave reaches an object, RESULTS FROM
such as a helicopter, high initial pressures are applied to the OVERPRESSURE AND
side of the helicopter nearest the burst. Since the side of the DYNAMIC PRESSURE
helicopter away from the burst is still at ambient pressure, ; j
initially there'is a temporary pressure difference about the
helicopter. As the blast wave envelops the helicopter, the
overpressure is applied to all sides of the helicopter and
produces a squeezing or crushing force on the helicopter which
can result in damage.

A Dynamic Pressure—Dynamic pressure is a measure of
the force exerted by winds associated with the blast wave. The
dynamic pressure can cause damage by pushmg, tumbhng, or
tearing targets apart.

A Parked aircraft and aircraft in flight are damaged by a
combination of overpressure and dynamic ‘pressure. Aircraft
plexiglass*'windows are particularly vulnerable to low
overpressure effects.

O Thermal Radiation. Thermal radiation results from the
heat and light produced by the nuclear explosion within the
atmosphere.

THE SPEED STRAIGHT SCATTERED REFLECTED EASILY
OF LIGHT | LINES ABSORBED

TRAVELSAT | TRAVELSIN CAN BE CAN BE il CAN BE
i
\

K Thermal radiation changes to heat and may causeinjury, damage, or ignition of combustible materials. //
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Effects on People— Aviation personnel are particularly
vulnerable to thermal radiation effects. Normally, two types of
injuries can occur.

@ Thermal burns are produced either directly as flash
burns or indirectly by fires caused by the detonation. The
nomex flight suit should provide sufficient protection against

both types of burns for aviation personnel.

AR A DAVIIIME
VISUAL ERAZCUS @F NUEU/R RETOR U0
' Eyes focused Burst in field Personnel
CRIETATION on point of of vision but shielded or
detonstion. not focused on looking swsy.
point of burst.
Yes: Yes:
Recovery Recovery Not
EIFASHS . .
in spprox- in lsss very
BUEINDNESS imstely than 2 likely.
2 minutes. minutes.
HOSSIOEINIGHIT NA NA N A
ADABVATION
RETINATS
,Y:;,yy Possible.

umus
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@ Due to the intense brightness of the flash of light
produced by the nuclear explosion, a temporary loss of vision
may be encountered. Retinal burns, caused by viewing the
fireball directly, are painless and will be rare. Flashblindness is
considered a hazard to pilots because of the probability of an
aircraft crash if the pilot is temporarily blinded. Due to the
majority of operations being conducted at nap-of-the-earth
(NOE) flight levels, such crashes could have a significant
impact on tactical operations conducted and supported by the
extensive use of aircraft.

VISUAL EAASETS ©F MUCEHEAR BEVCNATION \

NIGHRHIME

Burstin field

RETINAL
ku

Eyes focused of vision but P:.rsl:n:el
'ORIENTATIION on point of shielded or
ORIERES detonation. not focused on looking away.
point of burst.
Yes: R Yes: Recovery Possible from re-
es(.’ elc_m;;ry in approximately flaction. Recovery
® 'g“r?nul:zslzr less 5 minutes or less in 2 minutes to
EASH R ) for most situa- 3 minutes for most
“.h" dleper':d upon tions. Depends situetions. De-
BLINDNESS \:sua :as t?’ d upon visual task pends upon visual
° I N plerfq:'lme 2 an to be performed tasks to be per-
evel ot iflumi- and level of formed and level
© nation. illumination. of illumination.
Yes: Recovery Yeas: Recovery Possible:
'OSSIOEINIGH T} gradual in 15 gradualin 15 Recovery in no
ADAPTATION minutes to minu_tes to Ie.i.:s than 15
35 minutes. 35 minutes. minutes.
I\i/:;Iyy Possible. No.

_J
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@ Nuclear Radiation. Gamma and neutron radiation from a
nuclear detonation produces casualties and materiel damage.
Ionized regions, which may interfere with our communication,
navigation, and aircraft survivability equipment (radar
warning devices, radar jammers, etc.), can be produced by a
nuclear burst.

o

FORMS OF NUCLEAR RADIATION

INITIAL NUCLEAR RADIATION

RESIDUAL NUCLEAR RADIATION

ELECTROMAGNETIC PULSE

J

BB Initiol Nuclear Radiation. Initial nuclear radiation
is defined as that nuclear radiation that is emitted by a nuclear
explosion within the first minute after the burst. The primary
casualty producers associated with initial nuclear radiation are
neutrons and gamma rays. Personnel are extremely vulnerable
to initial nuclear radiation and for yields of 50 kilotons (KT) or
less, it is the dominant casualty producer.

The individual response to initial nuclear radiation depends
upon several factors, including:

A The total dose received from previous radiation
exposure.
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A The periods over which the doses are received.

A The recuperation time between exposures.
A The physical condition and age of the individual.

A The presence of any additional injuries.

@2 Residual Nuclear Radiation. All nuclear radiation
that is emitted from the radioactive particles that a nuclear
burst produces after that first minute is called residual
radiation. Although this fallout will initially be suspended in
the air, the airspace hazard outside the radioactive cloud exists
for only a relatively short time, and the radiation hazard to
aircraft flying within the area is minimal. However, pilots
should avoid flying into the debris cloud since high levels of
radiation will be encountered. Likewise, when mission
requirements necessitate flying through or into the area of a
previous nuclear strike, pilots should be aware of both areas of
induced radiation and fallout patterns so they may be avoided,
especially in case of emergencies requiring landing of the
aircraft. The biological response to residual radiation is the
same as the response to initial radiation. The most critical
problem encountered by commanders will be to keep accurate
account of total dosage received by the members of their unit.

KW Electromagnetic Pulse [EMP). An intense electrical
field is created by the collision of gamma rays from the nuclear
burst and air molecules. The end result is that damage to
electrical systems and electronic equipment (radios, naviga-
gation systems, radars, etc.) can be encountered. The EMP
fields will extend roughly to the safety distances for radiation
hazards, but can travel further depending on the height of
‘burst and the yield of the weapon. Although the effects may
only be temporary on some equipment, most communications
and navigation systems will encounter some interference, with
those located closer in to the blast being permanently
damaged.
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Radiation sickness is the adverse biological response of those exposed to radiation. Since most
people will react differently, it is impossible to predict the effect of a specified dose of radiation on
any one individual. However, the average effect on a large group may be predicted with enough
accuracy for military purposes .

o

y
| INITIAL ONSET FINAL
| OF INCAPACITATION HOSPITALIZATION
i SYMPTOMS SYMPTOMS DISPOSITION
_ r —
None to slight Within 6 None. None. Duty.
incidence of hours. '
0 transient head-
to ache and nausea.
70 Vomiting in up
RADS to 5% of exposed
personnel in upper
part of dose range.
(o)
[ I '
Transient mild Approx- None to slight decrease Eventual hospitali- Duty. No deaths
headache and imately 3 in ability to conduct zation (20 to 30 anticipated.
70 nausea. Some to6 normal duties in up to days in upper part ;
to vomiting in up to hours 25% of group. Up to of dose range)
150 50% of group. after 5% of group may required for less
RADS expo- become combat inef- than 5% in upper
sure. fective. part of dose range.
. [ -
Headaches, nausea Within 3 ~ Can perform routine Hospitalization Some deaths anti-
and fatigue. Slight hours tasks; sustained combat (30 to 90 days) cipated; probably
incidence of after ex- or performance of indicated for those less than 5% at
150 diarrhea. . More posure. complex task may be in the upper dose lower part of dose
to than 50% of hampered. More than range following a range, increasing
450 group vomits. 5% of group expected to latent period of 10 to 50% toward
RADS i become combat in- to 30 days. upper end; return
; 1 effective increasing to duty question-
! ' with increasing dose. able in upper dose
[ !__—ﬁ i ] ] range. )
Severe nausea Within 1 Can perform simple Hospitalization Approximately
450 and vomiting. hour tasks. Significant (90 to 120 days for 50% deaths at
to Diarrhea. Fever after ex- reduction in combat those surviving) lower part of ‘'dose
800 early in upper posure. effectiveness in upper indicated for 100° | range, increasing
RADS part of dose range. part of dose range. of exposed person- toward upper end;
Lasts more than 24 hours. nel. Latent period 7 | all deaths occurring
] gto 20 days. within 45 days.

96



—— FM 1-2 T’—=m

to
3,000
RADS

3,000
to
8.000
RADS

8,000
to
18,000
RADS

Greater
than
18,000
RADS

o

<

%@m:vmf

RY _

Y
P

m@m @“‘

f
ONSET
INITIAL FINAL
OF INCAPACITATION HOSPITALIZATION
SYMPTOMS SYMPTOMS DISPOSITION
J
Severe and Approx- Significant reduction Hospitalization 100% deaths
prolonged vomit- imately in combat effectiveness. indicated for occurring within
ing, diarrhea, 1/2t0 In the upper part of the 100% of exposed 14 days.
and fever. 1hour dose range, some per- personnel. Latent
after ex- sonnel will undergo a period of less
posure. transient period of than 7 days.
complete combat
effectiveness fol-
lowed by capability
for some response
until end of latent
B period. B ]
Severe and pro- Within 5 Will become completely Hospitalization 100% deaths
longed vomiting, minutes incapacitated within indicated for occurring within
diarrhea, fever, after ex- 5 minutes and will 100% of exposed 5 days.
and prostration. posure. remain so for 30 to 45 personnel. Latent ‘
Convulsions may minutes. Will then period of 1 or 2
occur at higher recover but will be func- days.
doses. tionally impaired until
death. ’
— _ J _ _J
Severe and pro- Within 5 Will become corhpletely ‘ Hospitalization 1 100% deaths
longed vomiting, minutes and permanently in- indicated for occurring within
diarrhea, fever, after ex- capacitated for per- 100% of exposed 2days.
" and prostration. posure. forming physically de- personnel. No p
Convulsions may manding tasks within 5 latent period.
occur at higher minutes.
doses. |
L L Jl ]
S
Convulsions Within 5 Will become completely Hospitalization !‘ 100% deaths
and prostration. minutes and permanently in- indicated for ‘3 occur within
after ex- capacitated for per- 100% of exposed | 15 hours.
posure. forming any task within 5 personnel. No |
minutes. latent period. I
] J ]
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COUNTERMEASURES Since the hazards associated with nuclear weapons are so
AGAINST THE unique, aviation countermeasures are dependent on many
NUCLEAR THREAT elements. For example, for a 1 kiloton detonation, the
difference between the distance where you are a certain
casualty and the distance where you may assume you are

reasonably safe is only 330 meters.

CATEGORIES OF DANGER TO AIRCRAFT AND PILOTS

)

THERMAL RADIATION—Either heat or
light or the combination of both which can
damage the aircraft and burn the pilot.

RADIATION—The total dose absorbed by
the pilot may be incapacitating or lethal.

BLAST—The overpressure and dynamic
pressure absorbed by the aircraft may cause
structural damage or structural failure.

Two samples of circular patterns describing at what distance
the aircraft and the pilot are susceptible to damage and at
what distance both are safe follow. For the purpose of
simplification, radiation dosages and overpressures are the
overriding concerns, since pilots and crewmembers are
protected against thermal burns by their nomex flight suits
and gloves.
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NUCLEAR EFFECTS ABORT (900 METERS)
*Radiation dose 1600 rads .
Pressure 6 pounds per square inch {(psi)

7 calories/centimeter per

»
Thermal square inch (cal/cm?2)
_ 'Lethal/lncapaciiating . "ls.-*-'ﬁ_\‘_
L Wy AR - e |
/{ ' FIGUREG-1. NUCLEAR EFFECTS ON ARMY AIRCRAFTOFA -
1-KILOTON NUCLEAR DETONATION. )
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A10-KILOTON NUCLEAR DETONATION.

\zj nuclear burst than you had previously thought possible.

T ~—— NUCLEAR EFFECTS | ABORT (1930 METERS)
F2A) Radiation dose 12rads
:ﬁ\ Pressure 2 psi
L~ «Thermal 12 cal/cm2
e "
o F *Lethal Implications
. Y s el
< FIGURE6-2. NUCLEAR EFFECTS ON ARMY AIRCRAFT OF

A,

As is evident from the two preceding illustrations, you can fly a lot closer to
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@ Actions Prior to a Nuclear Detonation. The single most
important element of our defense against a nuclear attack will
be the efforts of our intelligence community to forewarn
. friendly units of the possibility of threat force employment of
nuclear weapons. Once the threat has been ascertained, certain
defensive measures may be employed. These measures are to
be considered consistent with the threat, and need not be
employed simultaneously.

A Command Emphasis— Commanders must insure that
aviators and support personnel have the proper protective
equipment and are proficient in the use of this equipment.

A Detective Equipment— All monitoring, warning, and
detection equipment must be fully operational and in the
hands of capable operators.

A Medical Treatment— First-aid procedures for nuclear-
associated injuries should be reviewed and provisions planned
for medical evacuation (medevac) procedures. Plans for local
treatment of minor wounds should be understood by all
members of the unit.

@ Actions During a Nuclear Attack. Due to the shock effect
of the nuclear blast, aviators must take certain actions
immediately.

A If flying, put the helicopter down! You will only have a
few seconds to reach to ground before the shock wave reaches
you! Don’t panic and be alert of aircraft damage due to tree
strikes or hard landings. Alter your rate of descent. Your
chances of survival are much better when you are on the
ground. If possible, when descending, point your nose at the
burst to present less of a frontal area for the blast wave to
strike upon. As the aircraft rests on the ground, put your visor
down; and place your head as low as conditions permit, while
maintaining control of the aircraft. After the blast wave
passes, check the aircraft for structural damage and, if
possible, return to home station.

A Fixed-wing aircraft should fly away from the blast. By
flying away from the blast, radiation, thermal burns, and blast
damage should be diminished.
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A Personnel who are on the ground should assume the
prone position, face down, covering exposed areas of their
body as best possible. As in aircraft, personnel should face
away from the blast and present a perpendicular angle of
incidence to the blast wave.

PROTECTIVE MEASURES FOR DISMOUNTED PERSONNEL \

The measures illustrated below provide protection against the initial
effects of nuclear weapons, to include blast, heat, and nuclear radiation.
Deep, covered foxholes or deeply buried culverts offer the best protection
against fallout.

DEEP COVERED }
FOXHOLE
> A e

CULVERT

, DEEP OPEN
" FOXHOLE

O Actions to be Taken After the Nuclear Attack. The most
catastrophic consequence of a nuclear burst can be the
negative psychological effects on soldiers. Calm, effective, and
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intelligent leadership will overcome the inherent fear most
soldiers will experience.

As soon as the blast wave has passed, radiological
monitoring should commence to prevent radiological con-
tamination of equipment and personnel. Radios will possibly
be affected by EMP. Unit commanders should be prepared to
carry out their assigned missions in radio silence. Therefore,
operational plans should include provisions for mission
continuation even without radios.

A Aircraft and Vehicle Decontamination—The most
practical method of aircraft and vehicle decontamination is to
use water to remove the radioactive material. Detergent may
also be added, but care must be taken to control the runoff of
water, because it will become contaminated. Refer to Technical
Manual 3-220 for a more comprehensive discussion of
decontamination procedures. Remember, radioactive material
-cannot be destroyed.

A Radiological Monitoring— (RADIAC) instruments are
used to detect nuclear radiation and are available in all
aviation units. Radiological monitoring of the unit area alerts
the commander to a hazard that would otherwise go
undetected.

A standard ion-chamber
RADIAC meter used for Wt 3 - SR
erea monitoring and survey. RETE TR

It meesures rad per hour : g '
cumuletive dosage rete and

is issued on a one per
platoon besis.

ST FM -

2

L

3

RADIOACTIVE MATERIAL

CANNOT BE DESTROYED

L

-

IM-93/UD.

An individuel dosimeter
designed to measure the
total nuclear rediation
{(gemme) dose received by
individuals. These do-
simeters are recharged by
the PP-1578/PD.

P rem sy e LT Y
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THE BIOLOGICAL THREAT

Disease has proven to be a formidable antagonist,
determining the outcome of many battles. Biological warfare
cannot be discounted as an option to the threat forces. Any
method which appears to offer advantages to a nation at war
may be vigorously employed by that nation. Biological
weapons systems possess mass casualty potential which
cannot be safely ignored since threat doctrine treats their use
as an integral part of warfare.

Biological weapons systems are unique in that the agents
involved are alive or the toxic products of living organisms.
Only a small number of micro-organisms are needed to inflict
casualties. The agents reproduce in the host and bring about
disease. The area covered by biological weapons systems can
be up to many thousands of square kilometers. Biological
agents do not produce casualties immediately because time is
required to overcome the body’s internal defense mechanisms.

COUNTERMEASURES .
AGAINST A Biological agents can be delivered in various forms, chiefly
BIOLOGICAL THREAT by spray and by bomblets.
SUSPEET OF A BIOWEIGAL ATvASK B= \
U Low flying aircraft appear to produce a mist or spray.

A munition is delivered by enemy aircraft that has no apparent
explosive impact.

_
@ Unusual bomblets are found.
i
4} Numerous unexplained ill personnel are observed.
I= _J
Unusual swarms of insects are observed, such as mosquitoes,
5 suddenly appearing after aircraft have dropped containers that do not
have an immediate effect.
_

@ Numerous sick or dying animals become apparent. J/
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® Protection Against Biological Agents. The protective
mask is effective against aerosol delivery and spraying, while
individual immunization is most effective against airborne
vectors such as mosquitoes. It would be unlikely, however, for

threat forces to employ the use of airborne vectors since their PROTECT YOURSELF
movement is unpredictable after release. WITH
® MASKS

¢ IMMUNIZATIONS
o

® Decontamination of a Biological Agent. Individual
decontamination measures usually are not necessary if the
agent has been dispensed by aerosol means. Other delivery
methods may require decontamination which can be accom-
plished by showering and the use of germicidal soaps for
individuals. Hot soapy water is the best decontaminant for
aircraft and associated equipment.

THE CHEMICAL THREAT

The threat forces have chemical munitions incorporating
phosgene, chlorine, mustard, lewisite, hydrocyanic acid, and
cyanogen chloride. Chemical munitions are available for
surface-to-surface missiles, multiple-rocket launchers, artil-
lery, and aircraft munitions. Threat doctrine describes
chemical agents as ‘“‘weapons available to the commander,”
and threat forces are well equipped to wage both offensive and
defensive operations in a chemical environment.

Additionally, threat forces have various chemical delivery
means ranging from mortars to supersonic aircraft. These
systems can deliver both persistent and nonpersistent agents

either by airburst or surface burst, depending on the agent
used.

Chemical staff personnel are assigned down to the battalion
level, while organic chemical decontamination units are
present from the front level down to the regimental level.
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MOST NERVE
AGENTS ARE
® ODORLESS
® COLORLESS
® TASTELESS

O Types of Chemical Agents.

A Nerve Agents—Nerve agents directly affect the
nervous system and are highly toxic in liquid and vapor form.

® Physiological Effects—Runny nose, tightness of the
chest, difficult breathing, excessive perspiring, drooling,
nausea, vomiting, dimness of vision, pinpointing of the pupils,
convulsions, and eventually death.

® Characteristics of Nerve Agents—Nerve agents are
generally odorless, colorless, and tasteless. They are quick
acting when inhaled, with some symptoms developing in 1 to 2
minutes after inhalation.

A Blister Agents— Blister agents affect the eyes, lungs,
and skin. Some types are painless, while others sting.

® Physiological Effects —Burning and blistering on any
part of the body they contact. A droplet of mustard type agent
the size of a pinhead may produce a blister 1 inch in diameter.
When blister agents contact the eyes, redness, inflammation,
and frequently temporary blindness occur. If inhaled, blister
agents cause serious damage to tissues in the mouth, nose,
throat, and lungs.

® Characteristics of Blister Agents—Some blister agents
are odorless, while others have the faint smell of garlic or
horseradish. If used in droplet form, they range from colorless
to dark brown oily liquid drops.

A Blood Agents— Blood agents are usually dispensed as
vapors or aerosol and are ingested into the body by breathing. .
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®Physiological Effects—Blood agents affect the res-
piratory and circulatory systems by preventing the use of
oxygen in the blood by the body cells. Symptoms are
convulsions, leading to a coma. Unconsciousness. follows; and
with a high enough concentration, death.

o Characteristics of Blood Agents—Blood agents are
colorless as gases and may have a faint odor of peach kernels.

@ Mission-Oriented Protective Posture [MOPP]. Since the
threat of chemical warfare must be considered during all
future military operations, certain protective measures must
be readily available to the commander. Mission-oriented
protective posture is a system of progressive protective
measures designed to permit the maximum comfort, mobility, COUNTERMEASURES
and protection in accordance with the enemy threat. Due tothe AGA/NST CHEMICAL
inherent discomfort and heat buildup associated with wearing WARFARE
of the protective equipment and clothing, MOPP was designed
to facilitate work operations in a threatened or actual chemical
environment. For a full discussion of MOPP, refer to FM
21-40.

@ Individual Actions Prior to a Chemical Attack. Since
aviators will be required to move rapidly about the high threat
battlefield, alertness and proficiency are key words in
protection against chemical warfare.

A Alertness—Since chemical weapons use may be ALERTNESS AND
initiated without warning, particular attention should be PROFICIENCY ARE
stressed in premission planning on the possibility of ESSENTIAL AGAINST
encountering a chemical environment. CHEMICAL WARFARE

A Proficiency — Aviators must possess and understand
their chemical protective equipment. Practice with and
confidence in the protective clothing will provide the impetus
necessary to overcome any discomfort encountered.
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@ Chemical Protective Equipment.

A ABC M-24 Mask—The aviator protective mask ABC

M-24 is used to protect the aviator against known chemical,

biological (CB), and riot control agents. It does not protect the

_ wearer from ammonia or carbon monoxide fumes. An M-2

ABC M-24 anti-glare eyelens outsert is provided with the ABC M-24

/— MASK F\ mask since the sun visor of the protective flying helmet cannot

be used with the mask. The mask can be attached to the

aircraft oxygen supply system by the use of an M-8 adapter

kit. Accessories include the M-7 aircraft protective mask hood

and a winterization kit. The hood is attached to the mask by

the faceplate. For further discussion of the ABC M-24, refer to
TM 3-4240-280-10.

A Chemical Protective Clothing— The normal protective
clothing the aviation unit can expect to wear will be the
standard-A chemical protective liner ensemble. This ensemble
consists of one shirt liner and one trouser liner, three pairs of
cushioned sole socks, and one pair of cotton gloves inside a
clothing bag. The shirt and trouser liners have been treated
(impregnated) with XXCC3 impregnite to give protection
against vapors, aerosols, and small droplets of nerve and
blister agents. They are worn under the nomex flight suit and
can be washed or decontaminated and then re-treated with-
impregnite.

SUMMARY

o s S b o A o S A s i

The aviator operating on the high threat battlefield must be
vigilant, both mentally and physically, to detect the possible use of
NBC weapons by threat forces. Since war has traditionally forced
man to resort to weapons systems which inflict mass casualties,
threat forces must be expected to use these weapons when it will
serve their means. Mission-oriented protective posture will assist in
preparing friendly forces for all contingencies, while insuring that a
constant state of readiness is maintained in consonance with the
threat. Finally, should NBC hostilities commence, confidence in our
protective equipment and adherence to prescribed defensive
procedures will assure our aviation assets the ability to fight,

survive, and win!
- _
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CHAPTER SEVEN

ARNMY AVIATION OPERATIONS
DURING PERIOCDS OF REDUCED
VISIBILITY [N rRIE RIGH THRIREAT
ENVIRORNRIENT

REDUCED VISIBILITY CONDITIONS

Threat doctrine, training, and equipment capabilities demand that
US forces be capable of conducting sustained combat operations on
a 24-hour basis regardless of weather conditions. Technological
advances in night vision and reduced visibility aids will soon make
sight ranges equivalent to weapons ranges and increase maneuver
speeds equivalent to daylight operational capabilities.

A decisive tactical advantage can be gained by one force over
another force if it is better equipped and trained to operate during
periods of reduced visibility. As members of a numerically inferior
force, we must maintain every advantage in order to win the battle.
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Combat operations during periods of reduced visibility include:
O Night operations.

O Reduced visibility due to meteorological conditions— rain,
snow, fog, haze, clouds,

O Reduced visibility due to combat operations—smoke, dust.
The task force and aviation unit commander must carefully weigh
the employment decisions of aviation assets according to:
(O Equipment capabilities.
O Training proficiency.
QO Ceilings. |
O Visibility.

(O Mission urgency.

K VTRREAT EMPLOVIMENT TACTTICS VECRNIQUIES \

Threat forces are skilled at night fighting and conducting combat operations during
periods of reduced visibility. They take advantage of periods of reduced visibility to
press the attack trying to achieve surprise; bypass defensive positions; and destroy
and disrupt command, control, and support systems.

Round-the-clock operations are habitual to maintain the uninterrupted momentum
of the offensive.

Objectives for night attacks, unsupported by nuclear fires, may be as deep as 8

Kkilomgters to 15 kilometers. j
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/ THE ATTACSK | \

Preparations for night attacks are made in detail. Plans are based on careful
reconnaissance, simplicity of maneuver, speed of execution, and surprise. Two phase
lines are selected. The first is located within the enemy forward defense area and is
used to regroup assault teams and establish coordination with supporting artillery for
the attack of the next objective. The second phase line is selected so that its capture
will force the enemy to displace its division artillery.

Timing for the attack is planned to achieve surprise when enemy forces might least
expect it or when enemy forces may be relaxed after a hard day of fighting. An attack
may also be planned a few houis before dawn to permit exploitation of success during
daylight hours.

Motorized rifle battalions normally attack in a single echelon, supported by tanks,
and preceded by a small advance guard. Companies are deployed in a line of platoons.
If the assault zone is narrow (500 meters to 600 meters), a battalion may attack in two
echelons. The second echelon would then consist of a reinforced company used to
protect the battalion flanks. To achieve surprise, artillery preparations are not often
used. lllumination is used for identifying deep objectives and to mark most important
targets for artillery and tactical (tac) air support. Care is taken so as not to illuminate
organic forces or interfere with night vision equipment.

N7,

B 5
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4 @ THE DEFENSE N

R

The night defense is organized much the same as the daylight
defense—in echelons with a safety zone and a main defensive belt. To
guard against enemy night counterattacks, reconnaissance is intensi-

fied along the flanks and to the front. Continuous illumination of terrain

K\along all probable approach axes is utilized. j

THREAT NIGHT VISION CAPABILITIES

Most threat night vision devices are infrared. These
include:

(1) WEAPONS SIGHTS

(2) SURVEILLANCE DEVICES

(3) DRIVING AIDS ON ALL VEHICLES
SNIPER SCOPES

(5) INTRUSION ALARM DEVICES

METASCOPES

Night observation equipment, organic to both tank and
motorized rifle units, makes full integration possible of all
combat weapons and vehicles.
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N INDIVIDUAL/ “*RANGE RCE
EQUIPMENT CREWMEMBER RA SOuU
*Tanks gommander 882012(:)m i
T54, TS5, T62, T10 unner - 1M
Driver 40m
Maechanized vehicles ((:;ommander 433"‘
BMP, BRDM, BTR, AACV unner 800m
Driver 40m ;
H
; ACTIV i
Air Defense Commander 400m CTIVE a
***28U-23-4 (23mm) ] :
2SU-57-2 (57mm) Driver 40m
INFRARED
Artill » lled Commander 400m g
riary. sefi-propelie Gunner 1000m
[SP]
Driver 40m
Towed Gunner 1000m F
Observation posts Observer 1300m L
. Sniper 300-400m :
Small arms Machine-gunner 300-400m f

scan out to 500m.

C
o

*Tank gunners using the infrared searchlight can see out to 1000m directly in line with
the main gun, but not to the sides.

The tank commander has a separate infrared searchlight which allows independent

**Range dependent on ambient light level. Ranges given are maximum effectiveness.

***Radar engagement ranges are not affected by light level or meteorological
onditions. 2SU-23-4 is still 3000m; S-60, 6000m. Radar-guided missile ranges are still th

),

113




/

— O FM 121

COUNTERMEASURES

DURING PERIODS OF
REDUCED VISIBILITY

USING SMOKE AT NIGHT
CAN CREATE VISION
PROBLEMS FOR OUR

OWN FORCES

Generally speaking, US Army night vision/reduced
visibility aids are superior to those used by threat forces. This
advantage should be capitalized upon to increase Army
aviation combat effectiveness. In the final analysis, the crux of
the present opportunity boils down to training proficiency. It
must be remembered, however, that training utilizing night
vision equipment and in employing tactical instrument flight
should be conducted by qualified unit personnel and under
strict control measures as set forth by training objectives and
parameters in chapter 9 and selected references.

Tactics used during periods of reduced visibility will not
change. However, available equipment and effective use of
that equipment must be grasped.

[LJ ACTIVE COUNTERMEASURES

O Suppression by Fire: Suppression by fire can cause tank
and mechanized infantry/artillery vehicles to button-up, thus .
degrading their night vision equipment to the driver and
gunner. This will degrade their field of view and enhance
flanking engagements by attack helicopters on their blind
sides.

Suppress radar-guided, antiaircraft artillery/missile sys-
tems first in an attempt to destroy them or render their radar
ineffective.Then concentrate on weaker weapons systems that
are at an optical disadvantage.

O Suppression by Smoke: Suppression by smoke degrades
infrared optical devices and impairs normal vision. However,
for night combat, the use of smoke must be judiciously
weighed because it can also create vision problems for our
own forces. When helicopters are employed at standoff ranges,
there is little advantage gained at night because they are
already out of threat visual range.

O Illumination: Illumination can provide a better optical
view of enemy maneuvers and forces, render enemy infrared
night vision devices ineffective, and temporarily blind enemy
forces’ night vision capability. Illumination employment
systems available to the aviator include mortars, artillery, and
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the attack helicopter M257 illumination warhead adapted to
the 2.75-inch, folding-fin, aerial rocket (FFAR). (The
helicopter-delivered Mk-45 drop flare is not discussed as the
threat probably will make its use unfeasible.)

A The proper use of illumination flares (helicopter,
artillery, and mortar) requires experienced and well-trained
observers to preclude the illumination, skylining, or blinding
of friendly forces.

A Procedures for requesting and adjusting artillery and
mortar illumination are similar to adjusting other types of
artillery fires, except that in the request of fire, the number of
guns and shells must be specified.

A In the adjustment, the height of burst must be
adjusted up or down so the flare burns out as it hits the
ground. The point of burst must be moved forward or back
(drop or add), left or right in accordance with wind conditions
so the target receives maximum illumination time. For
illumination/targeting purposes, the flare should be adjusted
behind the target to get a skyline effect of threat forces. For
sight degradation/blinding purposes, the flare should be
located to the front of the target.

A For use by attack helicopters, the M257 illumination
warhead has been developed for the 2.75-inch, folding-fin,
aerial rocket system. This system is expected to become
available by late 1978.

]
WELL-TRAINED
OBSERVERS ARE
ESSENTIAL IN THE
PROPER USE OF
ILLUMINATING FLARES
]

( PARACHUTE ATTACHMENT LINE T

SECOND SEPARATION CHARGE
FLARE IGNITION SYSTEM PILOT PARACHUTE " \!

‘/FIRST PUSHER PLATE \

FIRST SEPARATION CHARGE
{A WDU 4A: A FUZE

ILLUMINANT  PARACHUTE ATTACHMENT CABLE

9 T/ "

oo { : .
RN N f) ‘I

NS ] o
= 2 =4
MAIN PARACHUTE - J
SECOND PUSHER PLATE THREADFOR
2. SECOND DELAY GAS GENERATOR ROCKET MOTOR

I DROGUE PARACHUTE
\ DEFLECTOR PLATE DELAY ASSEMBLY
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MANEUVERABILITY WILL
BE DIRECTLY AFFECTED
8Y REDUCED VISIBILITY

L

S|

In addition, research and testing is currently underway for a
combined stores management with remote fuze setting
capability to employ with the illumination warhead. This will
enable standoff employment ranges from 1500 to 6000 meters.
Availability is projected for 1980.

TC 1-16, Employment of Aircraft Flares From Army
Aircraft, contains complete tactical and technical data for use
of the M257 illumination warhead.

ORadar and Infrared Jammers. The effective use of these
systems is most important during periods of reduced visibility.
Maneuverability and visibility will be directly affected by
reduced visibility operations. Radar jammers are required to
counter radar directed threat air defense systems. Chaff would
be used in conjunction with evasive maneuvers upon radar
warning receiver indication. Infrared jammers should be
turned on when atmospheric conditions are conducive to
infrared acquisition.

U PASSIVE COUNTERMEASURES

@ Nap-of-the-Earth [NOE) Flight Techniques. These will be
used to even a greater advantage during periods of reduced
visibility. However, due to visibility limitations, airspeed will
have to be reduced accordingly. As a result of reduced
airspeed, power limitations and loads will have to be checked
closely to insure flight safety. Formations will have to be
adjusted to insure flight safety. Command and control

. procedures will also be more difficult unless careful

preplanning is executed.

QO Standoff Distances. The standoff distance with the
unaided eye during periods of reduced visibility will decrease.
For this reason, commanders should carefully evaluate the use
of attack helicopters for reduced visibility missions. However,
with the AN/PVS-5 night vision goggles, a significant
advantage can be gained in attack helicopter night operations
due to visibility capabilities.

O Vulnerability Reduction Equipment. Vulnerability reduc-
tion equipment, as discussed in previous chapters, will aid
survivability during operations in any environment.
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® Aircraft Survivaebility Equipment [ASE]. ASE will be
utilized in the same manner during periods of reduced
visibility. However, timing for use of chaff and flare
dispensing with the XM-130 dispensing system will rely much
more on indications from the radar warning receiver or missile
launch/approach indicator. Reduced visibility will limit visual
acquisition of a missile or a gun system in flight or being fired
at you. Chaff should be dispensed on indication of being
tracked. This will disguise your aircraft on the radar screen or
cause the gun/missile system to lock on the chaff cloud long
enough to maneuver to mask or destroy the system by
suppressive tube-launched, optically tracked, wire-guided
(TOW) or Hellfire missile systems. Remember, exposure time
for attack helicopters from unmask to remask will not exceed
37 seconds against radar-guided weapons systems.

B THE AN/PVS-5 NIGHT VISION GOGGLES

Night vision goggles will significantly improve Army
aviation night operations in a high threat environment. Night
vision capabilities under low to medium ambient light levels
enable detection of:

UNMASKED EXPOSURE
TIME WILL NOT EXCEED
37 SECONDS

REDUCED VISIBILITY
EQUIPMENT AIDS -

/’ Personnel 400 meters

@ Vehicles/ large stationary targets --2000 meters

@ Moving vehicles 3000 meters

@ Prominent terrain features------------ 3000 meters

Under quarter moon to full moon conditions, on a clear
night, visibility is greatly increased. Night standoff capabili-
ties against threat forces gives Army aviation reconnaissance
and attack helicopters a significant advantage. Blind side
(rear/flanking) reconnaissance/attack angles further increase
the advantage against threat forces.
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When using the goggles, internal lighting should be minimal or off. Of
course, external lighting will be off to prevent detection. Because, the
goggles amplify and regulate ambientlight at a constant level, a sudden
flash or illumination does not affect the pilot’s ability to see.
INlumination flares, however, should not be viewed directly as the
surrounding visibility will darken. In order to prevent this, view the area
under illumination or to the side without looking directly at the
illumination source.

For night TOW firing, chapter 1, TC 1-4, Helicopter Gunnery, should
be consulted for missile guidance techniques. For training purposes,
only AN/PVS-5 qualified instructor pilots should be used due to
limiting factors that require a high level of training proficiency for safe

use.

gt ¢

LIMITING FACTORS IN. T

® The field of view with the goggles on is limited to
40 percent. Therefore, a wide field scan technique
must be developed to compensate for peripheral
vision loss. Sideward hover and night formation
flight can be extremely dangerous to an improperly
trained crew.

® Fog, haze, smoke, clouds, and small wires are not
detectable with the goggles. Therefore, night flight
under adverse weather conditions could be fatal to
the untrained crew should it inadvertently go
instrument meteorological conditions {IMC) with no
lights on in the cockpit. Good premission terrain
reconnaissance or map planning is necessary to
prevent wire strikes.

@ The goggles can be adjusted to compensate for
individual sight differences but astigmatism cannot
be corrected. Additionally, the goggles must be
constantly adjusted when looking inside and outside
the cockpit.

© Because the goggles adjust to the immediate light
intensity, cockpit lights must be adjusted to a low
intensity. Warning lights, caution panel lights, and
proximity lights may tend to have a blinding effect, if

\\illuminated, as the goggles adjust to light intensity.

© Standard maps are difficult to interpret using night
vision goggles. Specialized maps are beiqg Sgsted.

© Pilot fatigue factors are increased with goggle use.
The goggles may become uncomfortable after 2
hours use.

O Eyepieces of the goggles will fog over during use in
cold climate conditions. De-mist shields, warming
the goggles, or wiping the lenses can eliminate this
problem. T

@ Battery life expectancy cannot be determined
accurately. Batteries should be changed before each
new mission. For all missions, a spare battery should
be carried.

O The infrared illuminator trouble light is used for
emergency extreme darkness conditions and for
viewing within 2 meters. This light source can be
detected by threat night vision viewing devices.

O Each set of night vision goggles may vary as to
light amplification capability due to manufacturer’s
quality control tolerances.

() IMPROVED LIGHTING SYSTEM

/

FOR ARMY AIRCRAFT (ILSAA).
Research, development, and testing is currently underway to provide

an improved lighting system modification package for existing and
future Army aircraft. The testing and development program will
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encompass crew station paint color/type, lighting methods/control,
glare control, and placard/decal location/color in relation to accommo-
dating day reduced visibility flight, night unaided eye flight, and night
vision goggle flight.

Modification of current Army aircraft inventories will be controlled at
the appropriate maintenance echelon. Unauthorized field modification
fixes are discouraged until the ILSA A has been tested and proven safe
and effective.

The feasibility of tactical instrument flight to accomplish the mission
in the highthreat environment will be dependent on threat air defense
and electronic warfare (EW) capabilities, ceilings and visibility,
available air traffic control aids, and on-board ASE/EW electronic
counter-countermeasure support.Planning considerations are provided
in chapter 8. FM 1-60, Airspace Management and Army Air Traffic ina
Combat Zone, provides current doctrine, procedures, and techniques to
be utilizd by Army aircraft. FM 1-5, Instrument Flying and Navigation
for Army. Aviators, also provides techniques, methods, and planning
considerations for tactical instrument flight.

The tactical advantage of surprise can also be gained during daylight
reduced visibility operations. As with night or tactical instrument
missions,. planning will be much more detailed. Planning considerations
are prowﬁ_"de;i in chapter 8. Flight techniques, with regard to airspeed,
altitude, and loads, will be what visibility allows for flight safety. Threat
visual detection will be degraded and allow increased effectiveness of
such missions as air assaults, raids, and deployment of troops/
equipment on the battlefield to gain a tactical advantage. The
high-performance air threat will also be degraded increasing Army
aircraft survivability.

TACTICAL
INSTRUMENT
FLIGHT

REDUCED
VISIBILITY
OPERATIONS
OTHER THAN
NIGHT
TACTICAL
INSTRUMENT
FLIGHT

/ SUMMARY

\

Vperations .

Commanders must continue to stress Army aviation operations during periods
of reduced visibility. Tactics will remain the same to survive the threat, but
techniques must be adjusted to fit the situation. We know that the combat
operational doctrine of threat forces stresses decisive offensive tactics in defeating
an enemy force. We must be prepared to meet the threat ona 24-hour basis. With
the advantage of superior reduced visibility aids, we can defeat a numerically
superior force provided training proficiency complements reduced visibilit}J

~
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SURVIVAL IN THE HIGH THREAT ENVIRONMENT

Army aviation unit survival in the high threat
environment will be dependent on how well the
“Principles of Employment”’ have been implemented in
conjunction with sound judgment and commonsense. The
“Principles of Employment’’ were first introduced and
discussed in detail in chapter 3, FM 90-1, Employment of
Army Aviation Units in a High Threat Environment.

The successful use of the principles of employment on
the battlefield will depend to a large degree on how well we
have preplanned the mission. Each part of the combined
arms team, in conjunction with the scheme of maneuver,
must work in harmony at the right time and place if we
are to defeat a numerically superior force.
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Fight integrated on the combined arms team.
Exploit capabilities of other Services.
Capitalize onintelligence-gathering capabilities.
Suppress enemy weapons and acquisition means.
Exploit firepower.

Exploit mobility.

Integrate fire and maneuver.

Employ surprise.

Mass forces.

Utilize terrain for survivability.

Displace forward elements frequently.

Maintain flexibility.

Exercise staying power.
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In order to properly preplan the mission, let’s first take into
account the factors that will affect it. Each mission will be
peculiar in that the unexpected element is a factor. But we can
eliminate much of the ‘‘unexpected” through training,
coordination, preplanning, and the use of standing operating
procedures (SOP). Here is a list of things that most commonly
affect your ability to accomplish the mission:

FACTORS AFFECTING

MISSION ACCOMPLISHMENT

Training Proficiency

Proper Employment of Aviation Assets

Weather/Reduced Visibility

Time

Operational Plan

Friendly Situation

Enemy Situation

Terrain

Proper briefings

OCO00O0O6O0060 OO

Combined Arms Support

S/

The “unexpected’’ is also a factorl
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TRAINING PROFICIENCY. Training proficiency will
determine how well you are able to use ‘“The Principles of
Employment” and onboard aircraft survivability equipment
(ASE), and to work as a member of the combined arms team.
Your knowledge of the threat (employment techniques,
capabilities, limitations) will determine the success of your
tactics, plus your ability to react and use the right mix of
equipment at the right moment. Finally, your knowledge of
coordinating agencies and procedures may get you out of a jam
when you need fire support or go inadvertent instrument
meteorological conditions (IMC).

@ PROPER EMPLOYMENT OF AVIATION ASSETS. In
order to properly employ aviation assets, the commander must
be aware—or you as the 'staff member, aviation unit
commander, or air mission commander must make him
aware—of Army aviation capabilities and limitations.

Mission Effectiveness

Command Relationships/Tactical Support Mission
Number/Type Aircraft Available

Weather Cababilities/Limitations

Aircraft Vulnerabilities

ATC Requirements

Logistical Requirements

Allowable Cargo Loads

K Fuel Ordnance Mix

O OO0OO0OO0OO0OO0OO0O0

O Mission Effectiveness. Mission effectiveness refers to
employment of aviation assets in conjunction with type
mission. For instance, the use of assault/attack helicopters in
the attack of fortified/built-up areas is not mission
effectiveness. On the other hand, the mission effectiveness of
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ARMY AVIATION UNITS
CAN PERFORM ALL
FUNCTIONS OF LAND
COMBAT

the air cavalry troop of the divisional cavalry squadron is
optimized in the reconnaissance, intelligence-gathering, and
security roles. Therefore, the mission will determine the type
aviation assets that can best be used, and in what
configuration, or if aviation assets should be used at all.In
general, though, Army aviation units offer an extreme degree
of mobility and flexibility to the commander as they can
perform all of the five functions of land combat:

® FIREPOWER ® COMMAND AND CONTROL
® MOBILITY & COMBAT SERVICE
SUPPORT

@ INTELLIGENCE

@® Command Relationships/Tactical Mission. The command
relationship/tactical mission should be determined by the
type, size, and friendly situation of the gaining unit. Air
cavalry and attack helicopter units may be attached, but most
often will be placed under operational control (OPCON) to
brigade-level units due to the logistical burden created by
these maneuver units. In either relationship, these units are
fully integrated into the overall tactical scheme of maneuver.

The normal relationship of assault helicopters and other
aviation support units will be the OPCON to the gaining unit
and assignment of tactical support missions of direct support
with coordination when employed at maneuver battalion/
company level, in order to maintain control, flexibility, and
optimum effectiveness.

@ Number/Type Aircraft Available. The number and type
aircraft available may affect our ability to accomplish the
mission or, at least, how we will go about accomplishing the
mission. If an aviation unit is assigned many tasks in support
of another unit, priorities may have to be established or
additional aviation support requested by the commander.

@ Weather Capabilities/Limitations. The commander must
be aware of the effects of wind, temperature, humidity, icing,
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precipitation, ceilings, and visibility of Army aviation
operations. However, even under adverse conditions, Army
aviation is constantly striving to increase staying power and to
develop round-the-clock operating procedures.

Through the system of air traffic control (ATC) and
navigational aids (NAVAID), tactical instrument flight
capabilities can be extended from the corps/division rear area
(flight operations center (FOC), Flight Coordination Centers
(FCC)) to the frontline elements (ATC platoons, tactical
teams). However, the threat and aviation element mission size
will determine the practicability of tactical instrument flight.

. In the high threat environment, the air defense/electronic
warfare threat may negate tactical instrument flight, and
especially near frontline units. For multiple-aircraft missions,
time and separation requirements may negate mission
effectiveness. In addition, the use of attack helicopters in the
armor-killing role may not be mission effective if the visibility
is so low that their standoff capability cannot be used.

However, the positive approach toward mission accom-
plishment should be emphasized. The total battlefield weather
picture should be considered. A combination of tactical
instrument flight and altitude adjustment to visual flight rules
(VFR) terrain flight modes nearer frontline elements —weather
permitting—may be able to get the job done.

O Aircraft Vulnerabilities. Aircraft vulnerabilities must be
considered by the commander to maximize Army aviation
effectiveness. The type and amount of ASE equipment
onboard the aircraft may determine the effectiveness of
mission accomplishment. The size and shape of pickup zones
(PZ)/landing zones (LZ) must be considered in relation to the
size/number of aircraft. Terrain must be considered in relation
to vegetation, altitude, and temperature. Aircraft should be
employed at standoff distances or in conjunction with
suppression against enemy ground units as they are soft
targets.
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@ Air Traffic Control Requirements. ATC requirements, in
conjunction with the type mission, should be a consideration of
the commander. Such things as flight corridors, coordinating
altitudes, standard-use Army aircraft routes, minimum risk
routes, airfield terminal control procedures, identification,
friend or foe (radar) (IFF) codes, and available navigational
aids should be coordinated with higher headquarters and
disseminated to aviation elements.

In certain instances, pathfinders and tactical teams (tac
teams) may aid in the orderly conduct of the mission. Flight
Coordination Centers can aid in mission control through radar
vectors or flight-following. FCCs can also act as information/
coordinating agencies in passing advisories/reports to higher
headquarters or in disseminating advisories on hostile air
traffic in the area. Air rescue assistance coordination may also
be effected through the FCC.

@Logistical Requirements. Logistical requirements for
Army aviation unit operations must be thoroughly coordi-
nated by the commander to aid in rapid turn-around times,
on-the-spot maintenance, and aircraft recovery.

@Allowable Cargo Loads. The type aircraft, area of
operations, and climate will affect allowable cargo loads. The
commander must be made aware of aircraft capabilities/
limitations in this regard in order to assure a smooth,
coordinated mission/operation.

@Fuel/Ordnance Mix. The same factors affecting allowable
cargo loads can also affect the fuel/ordnance mix and
capabilities of attack helicopters. In addition, the commander
must be made aware of the fuel/time/ordnance tradeoff to
insure proper mission effectiveness.

eWEATHER/REDUCED VISIBILITY. Weather and
WEATHER AND REDUCED reduced visibility can be a help or a hindrance to Army
VISIBILITY DO NOT aviation operations. The optimum advantage to conduct of
HAMPER RADAR GUIDED any combat operation during periods of weather/reduced
WEAPONS visibility is gaining the element of surprise. In addition,
e Weather/reduced visibility may be a hindrance to threat
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high-performance aircraft operations, visual acquisition
weapons systems, and infrared homing missiles. However, it
must be noted that weather/reduced visibility is not a
hindrance to radar-guided weaponry.

There are four basic types of missions in the weather/
reduced visibility category: Weather (actual tactical instru-
ment flight), night/reduced visibility (due to smoke, haze, fog,
rain, or snow), night tactical operations, or a combination
(night weather).

O Weather. Assuming the threat (enemy situation) has been

considered the flight route has been planned accordingly, and

basic flight safety requirements (weight/balance, fuel, wind,

power, icing) can be met, let’s isolate perculiar planning
requirements for a tactical instrument flight. The following is a
way to plan the flight:

A If weather service is available, check the current and
forecasted weather conditions for takeoff, en route, and
destination. If weather service is not available, use radio
reports from various unit locations along the planned route.
Ceiling/visibility requirements will be subjective according to
the urgency of the mission, the threat, availability /capability
of navigational aids, type/number of aircraft, and pilot
proficiency. In most cases, for helicopters, tactical instrument
flight should not be necessary. If ceiling/visibility conditions
are so bad as to preclude nap-of-the-earth (NOE) flight,
tactical instrument flight would not be a consideration.
However, for our purposes, let's say ceiling/visibility
currently at our location is zero/zero but is 200% at our
destination is forecasted to be acceptable at our location for the
return flight.

A Check available ATC facilities, frequencies, and
terminal control procedures. ATC platoons operating forward
airfields have the capability of nondirectional radio beacon
(NDB) and ground controlled approaches (GCA). The FCC
may be helpful in providing enroute flight-following and
advisories depending on altitude/distance factors. The useful
signal of tactical NDB for navigational purposes will also be
dependent on altitude/distance.
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For planning purposes, the following information should be
considered.

) o4 U Y, -l i N A id ,ﬁ\*@@“}-f“ A & Qs -
OWER MODE RANGE (KM) ALTITUDE
(ABOVE HIGHEST OBSTACLE FEET)
Pathfinder (iow) 15km - 26 km 200 feet to 600 feet
' 25 km - 40 km Above 500 feet
Tactical (med) 85 km Above 500 feet

Qeml-flxed {high)

180 km Above 500 feet ' /

For divisional airfields, the power mode will probably be no
more than tactical, and usually pathfinder, to prevent enemy
detection/jamming. In addition, forward airfields may only
activate NDBs on request.

Tactical teams (tac teams, 3 each) are assigned to the
division aviation battalion for the purpose of extending the
control and coordination of Army air traffic in forward battle
areas. They provide advisory services and air traffic assistance
at brigade/battalion command posts (CP), heliports, resupply
points, or temporary landing areas. Upon request, through
operations or maneuver unit S3 operations, they can be located
in forward areas to provide navigational assistance
(advisories/NDB) for your mission. Check out your operations
or supported unit S3 for tac team locations and frequencies, or
request they be positioned to support your mission.

The tac team also carries the man-pack version of the
AN/TRN-30(V) NDB. It should be positioned to mask
radiating signals toward the threat and maximize usable
signals toward your flightpath. In forward areas, the normal
power output for the NDB will be in the pathfinder mode and
you normally will be below 500 feet above ground level (AGL).
To prevent enemy detection, the NDB may be available only
on request. Check the frequencies of nearby Hawk (ADA)
units. When all other navigation means have failed, they may
be able to provide radar vectors.

128



—  FM1-2 T——

A Prepare your tactical map with time, distance, and
heading information as a backup to navigational aids; or use it
as your primary navigational source with NAVAIDs (as
requested) for backup. This will also deter enemy jamming/
meaconing. As a last resort, if NAVAIDs fail, plan
frequency-modulated (FM) homing techniques as another
backup measure.

A Study your tactical map with time, distance, and
heading information in relation to terrain relief/elevations and
manmade obstacles. From this, determine your enroute
altitudes. If possible, plan to decrease your altitude as you
proceed closer to frontlines. Terrain relief permitting, you may
plan to descend at some point en route and break out VFR,
then proceed NOE from that point. However, this procedure
may require extreme familiarity with the area to obtain your
bearings once VFR.

A Plan your takeoff/approach according to terrain
relief/elevation and wind factors. The airfield ATC/tac team
will also be able to advise on approach path.

A File your instrument flight rules (IFR) flight plan
locally or in the air with FCC/FOC.

O Night/Reduced Visibility. Planning considerations for
night /reduced visibility, Army aviation operations can be just
as demanding as those for tactical instrument flight depending
on ambient light level and visibility restrictions. For night
operations, the effects of fog, haze, smoke, and overcast sky
conditions will limit the pilot’s visibility capabilities even with
the aid of night vision goggles. As with weather operations,
the decision to accept a mission is again subjective.

For our purposes, we will again assume that the threat has
been considered; the flight route has been considered; the
flight route has been planned accordingly; visibility require-
ments can be met; and basic flight safety requirements can be
met. We can now isolate peculiar flight planning requirements.

NOTE

For night operations, a detailed discussion is presented
in TC 1-28, Rotary Wing Night Flight, and the
“Preparation for Night Flight” series, TC 1-29 through
TC 1-32, discuss preparation of the aircraft.
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A Prepare your tactical map with distance and heading tick
marks/information. For night flight, insure clean, uncluttered lines
and information, using colors that can be seen at night with a red
lens. Select air control points and use barrier landmarks on your
map as backup orientation checks. During night/reduced visibility
operations, visibility restrictions may not allow use of prominent
terrain features; and other terrain features may appear different.

A Conduct a thorough map reconnaissance of your flightpaths
and mark terrain manmade obstacles.

A Check unit locations at flight operations or maneuver unit
S3 and note call signs/frequencies. You may need them for backup
FM homing navigation.

A Check frequencies/navigational aids of ATC facilities in the
area of operations for use in case of inadvertent entry into
instrument flight conditions.

A Plan for positive identification procedures of destination
landing zones/facilities.

o TIME. Each mission must be evaluated in relation to time. At
NOE altitudes, fuel and power requirements to cover distances will
ALL ELEMENTS OF  be greater. If time requirements cannot be met in relation to fuel,

THE COMBINED logistical support must be positioned to accomplish the mission. If

ARMS TEAM MUST  threat or weather conditions dictate time separation requirements
FUNCTION ATTHE  for multi-helicopter operations, can we mass enough troops/
RIGHTTIMEAND  materiel at the right time to be effective? Can we get fire support at

PLACE the right time to support the mission? As previously stated, in
order to win while outnumbered, all elements of the combined arms
team must function smoothly at the right time and place.

e OPERATIONAL PLAN. It would be nice if each operational
plan were developed with optimum effective utilization of Army
aviation assets. Unfortunately, this will not be the case in all
situations. Therefore, we must be able to tailor aviation assets to fit
the operational plan or advise the commander on how or if aviation
assets can be utilized for a given operation.
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FRIENDLY SITUATION. The current friendly situation can
be obtained from your unit operations, the division G3, or the
supported maneuver unit commander/S3. When supporting a
maneuver unit, the friendly situation will be briefed/coordinated by
the maneuver unit commander or S3 with the air mission
commander. In order to preplan the aviation mission in relation to
the friendly situation, you must simply ask yourself ‘‘who, where,
when, what, and how?"’

°
L]

°

BASICS OF.THE FRIENDLY SITUATION

WHERE? Where are the units located?

When are these units supposed to react, and how in
conjunction with the scheme of maneuver or operational

plan? T

Who are the units involved, their call signs, and frequencies
{infantry, armor, artillery, air defense artillery (ADA), tac air,
higher headquarters, ATC, etc.)?

What is the scheme of maneuver or operational plan? What
are the supported/supporting. unit capabilities?

How do we fit into the mission?
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@ ENEMY SITUATION.The threat or enemy situation is
one of the more important considerations in premission
planning. The threat will determine how you will go about
accomplishing the mission and the required support you will
need. The enemy situation can also be briefed /coordinated at
your unit operations, at the division G2/G3, or by the
supported maneuver unit commander S3/S2.

The following should be known in relation to the threat:

BASICS OF THE ENEMY SITUATION

Enemy tactical posture (defensive, offensive, etc.).

L

Enemy strength, size, type units, and locations.

-

Known/suspected and type enemy air defense
weapons locations.

n

The current electronic warfare (EW) capability
and posture.

The current tac air capability and posture.

The current enemy nuclear, biological,
chemical (NBC) capability and posture.

H H H

With this, you can plan your manauvar, command and control, communl-
cations procaduras, naadad aquipmant and armamant, and how and whan to
usa tha aquipment.

\
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TERRAIN. A good terrain analysis is inherently
necessary for a smooth, coordinated, and successful mission.
If time permits, a reconnaissance of the mission area should be
flown to determine the best primary and alternate flight
routes, hazards, flight travel techniques, checkpoints, start
points, release points, control points, landing/pickup zones,
and firing locations. If time does not permit, a thorough map
reconnaissance should be made. FM 1-1, Terrain Flying,
provides detailed guidance on premission planning with regard
to terrain.

PROPER BRIEFINGS. A thorough mission briefing is
necessary by the unit commander/air mission commander,
after coordination with unit operations or the supported unit
commander, with unit aviation personnel to insure a smooth,
coordinated, and successful mission. A thorough briefing
should include:

O Situation

A Enemy forces: Terrain identification, locations, activ-
ity, and strength.

A Friendly forces: Requirements of next higher unit.
Locations and planned actions of adjacent units. Locations
and planned actions of supported unit. Fire support available.
Missions, routes, and altitudes of other aircraft. Attachments
and detachments.

A Weather forecast: Weather forecast for duration of
mission.

O Missiot

O Execution

A Plan of operation.
A Specific duties of subordinate elements.

¢ Flight plan, routes, method of travel, formations,
start point, ACPs, CPs, RPs, LZs, PZs, firing points, and
location.

¢ Loading plan
¢ Lanhding plan
A Locations of friendly airfields/heliports.
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A Coordinating instructions.
¢ Air traffic control.

¢ Artillery support—locations, reference lines, pre-
planned fires, registrations, concentrations, and barrages.

® Tac air support—coordinating procedures, pre-
planned fires, and concentrations.

® Air defense artillery support—locations, coordina-
ting procedures, and preplanned fires.

¢ Ground units at objective, methods of contact, and
recognition.

¢ Other (as appropriate for specific missions) ASE
use; EW support.

A Pickup point for downed crews and passengers.

A Reporting procedures.

@ Administrative and logistics.

A POL/ammunition requirements, location, and pro-
cedures.

A Maintenance and aircraft recovery.
A Special equipment.

A Medical evacuation.

A Rations.

A Relief.

© Command and Signal.
A Command.
¢ Command and control procedures.
® Chain of command and location of command.
A Signal.
¢ Air-to-air, air-to-ground signals.
¢ CEOI—frequencies, call signs.

¢ Codes—IFF modes/codes, authentication, map,
and operational.
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() COMBINED ARMS SUPPORT. The support required for
optimum mission accomplishment may not always be
available. The available tactical support may affect the
method of maneuver during the mission, communications
procedures, command and control procedures, organic
ordnance loading and reconnaissance capabilities and
methods. Permission planning in relation to combined arms
support involves knowing what support can best be used in
conjunction with the mission, and where the support is located
or can best be located.

For air assault operations, combined arms support will be distributed
by the operational plan from corps and division. The air mission
commander, in this case, should be briefed by the task force
commander or his 83 on—

@® What support is available.
® Where the support is located.
@ Call signs, frequencies, and codes/modes.

@® How and when the support will be worked into the scheme of
maneuver.

Based on the friendly/enemy situations, the scheme of maneuver,
and the planned support, the air mission commander should then
advise the task force commander on—

® How aviation elements can best be worked into the scheme of
maneuver.

® Additional support needed to complement the mission and
recommended locations.

For reconnaissance, combat service support, or general support
missions, premission planning for the air mission commander or
individual aviator—in relation to combined arms support—involves
coordination with unit operations on—

@ Various support'unit locations.
® Call signs, frequencies, and codes.

@ Support requests with regard to the mission based on the friendly/
enemy situation, the flight route, and meteorological conditions.
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THE TACTICAL AIR
COMMAND HAS FINAL
AUTHORITY FOR ALL
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0 Airspace management/control.

@ Fire support.

@ Electronic warfare support.

@ Logistical support.

@ Airspace management/control.

Airspace Management and Coordinating Agencies. Army
airspace management begins at corps level. Responsibility for
airspace management functions rests with the commanders
from corps level through battalion level. Each commander
should be knowledgeable of airspace and airspace control
requirements and should incorporate them into all operational
planning. The commander, in conjunction with his staff,
should be able to arrange for and be knowledgeable of all ATC
support, fire support, and the interface between the two for
coordinated use of airspace in conjunction with combat
operations. *

The corps division tactical operations center (TOC) has
within its organic and attached personnel the necessary
elements for planning, coordinating, and managing airspace in
conjunction with fire support (ADA, artillery, “tac air) for
combined arms interface and combat operations. Members of
the team include the corps/division air defense officer, aviation
officer, fire support coordinator, and G2/G3 staff members.

Members of this team are organized by the commander into
what is commonly referred to as the ‘‘airspace management
element’”’ (AME). The Air Force provides interface at the
corps/division level by collocating the direct air support center
(DASC) with the tactical operations center.

The purpose of the DASC is to provide a fast reaction

capablhty to satisfy immediate requests from Army forces for
tactical air support.
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‘For our purposes then, the TOC is the ultimate
approval/disseminating agency for all actions involving the
joint use of airspace, fire support, and inherent rules of
airspace utilization in conjunction with combined arms
operations. Through subordinate commands (brigade, battal-
ion, and company) and air traffic control agencies, the TOC
coordinates, plans, and disseminates —

(9 Flight corridors.

(9 Coordinating altitudes.

(9 Minimum risk routes.

(9 Standard-use Army aircraft routes.

(@ Airfield terminal control procedures.

(@ Identification, friend or foe (radar) (IFF) codes.
@ Fire control procedures (artillery, air defense).
@ Electronic warfare control procedures.

@ Pathfinder/tac team operations.

® Tactical air support operations.

Subordinate air traffic management agencies are manned by
assets from the air traffic control battalion (corps). These
agencies include a system of manual flight operations centers,
flight coordination centers, approach/departure control facili-
ties, airfield control towers, and navigational aids provided
throughout the corps area for the control and coordination of
Army air traffic.

The FOC is a corps-level, enroute air traffic control facility
for Army air traffic in the rear operations area. In its area of
operations, the FOC provides—

(@ Defensive/offensive mission control.

(9 Navigational/flight-following assistance.

(@ Air rescue assistance.

(9 Hostile aircraft warning to friendly aircraft.

(# Communications link with the tactical air control system,
(TACS) Air Defense Command Posts (ADCP) and subordinate
FCCs.
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The FCC in corps and divisional areas is an extension of
communications for the corps FOC and insures continuity of
the flow of information required for air defense (ADA, tac air)-
and air traffic management operations. An FCC normally will

E————————— be located in each corps and division area and is
THERE WILL USUALLY manned/operated by corps assets from the air traffic control

BE AN FCC IN EACH battalion.
CORPS AND DIVISION
AREA

The FCC provides—

@ Enroute navigational/flight-following assistance.
@ Defensive/offensive mission control.

@ Air rescue assistance.

@ Hostile aircraft warning to friendly aircraft.

@ Communications link with division airfields, other tactical
airfields/heliports, the division TOC, adjacent FCCs, and the
corps FOC.

The air traffic control company (forward)is an element of the
ATC battalion (corps) which is normally employed with its
platoons placed in direct support of corps and division‘aviation
units operating airfields/heliports requiring ATC services. The
ATC platoon leader acts as a liaison officer with the airspace
management element of the TOC. The airfield/heliport ATC
platoon provides—

QL

©® Terminal and enroute flight-following.
@ Navigational aids (NDB/GCA).
@ Air warnings.

©® General airspace management/coordination.

To further extend the control and coordination of Army air
traffic management in the forward divisional area, three tac
teams are assigned to the division aviation battalion. An
additonal tac team is found in the ATC platoon operating the
unit airfield/heliport—usually division.
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. These teams can be allocated on a permanent basis to each of
the maneuver brigades or on an as-needed basis by the division
commander. They provide advisory services and air traffic
assistance at heliports, temporary landing areas, resupply
points, command posts, and other locations, as requested.
Each four-man tac team has the AN/TRN-30 (V)
nondirectional beacon and AN/TSQ-97 control facility —both
man-portable. They can be requested to provide air traffic
control/navigational assistance during forward area opera-
tions.

Army pathfinder units provide navigational assistance and
aircraft control services, as necessary, during any phase of an
operation that requires sustained employment of Army
aircraft. Pathfinders normally are used to select, improve,
mark, and control landing/pickup/drop zones.

Premission planning with regard to air traffic control is a
matter of —
O Knowing established airspace controls.

O Knowing locations, frequencies, and call signs of available
ATC support.

O Requesting available ATC support.

OChecking terminal control procedures for available

navigational aids.
@ Fire support.

Outside agencies that can provide preplanned and immedi-
ate fire suppression include:

O Artillery /mortars

O Air defense artillery

OTactical air

139

TAC TEAMS PROVIDE
ADVISORY SERVICE AND
AIR TRAFFIC ASSISTANCE

|




® ARTILLERY -

DIVISION

" CORPS

Divisional artillery (DIVARTY) is organic to
a division and, usually, one subordinate
battalion is assigned the tactical mission
of direct support to a maneuver brigade.

Nondivisional (group) artillery is assigned
at corps level and usually is allocated to
division commanders as additional artillery
support on an as-needed basis, or aug-

ments divisional artillery fires as directed |
by the corps commander.

Units not in direct support may be
assigned tactical missions of reinforcing,
general support reinforcing, or general

ijport.

Supporting artillery unit personnel are provided to each
command level to advise, plan, and coordinate supporting artillery
fires for the maneuver unit commanders in conjunction with
combined arms operations. The individual artillery unit head-
quarters, in conjunction with artillery unit fire direction centers and
forward observers, controls supporting artillery fires.

COORDINATING
AGENCIES SUL'J\:;-II;CL)E\'I/'EILJ COORDINATING AGENCY
FOR ARTILLERY
FIRE SUPPORT Fire Support Element (FSE)
CORPS Provided and operates in the corps tagtical
operations center {CTOC)
Fire Support Element
DIVISION Provided and operates in the division tactical
operations center (DTOC)

Fire Support Element
MANEUVER Provided and in the b I .
BATTALION rovided and operates in the battalion operations
center (S3)
Fire Support Team (FIST)
MANEUVER | Company/Team Commander, Weapons Platoon
COMPANY Leader (81mm mortars), Heavy Mortar Platoon
Observer (4.2-inch mortars), and Field Artillery
Observer (FO). Operate as necessary on battlefield.
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Planned artillery fires and targets are developed by each
coordinating level in relation to the operational plan/scheme of
maneuver. These preplanned targets are then distributed through-
out the system, higher and lower, to appropriate coordinating
agencies and to the appropriate artillery unit headquarters/fire
direction centers (FDC).

Premission planning in relation to combined arms operations or
aviation unit operations then involves—

O Air mission commander/maneuver unit commander/S3 coordi-
nation briefing on planned targets, targets/numbers, and call
signs/frequencies for requesting them.

O Noting artillery unit, FDC and FIST locations, call signs, and
frequencies.

O Requesting preplanned artillery fires through unit operatlons
channels to support aviation unit missions.

Calls for preplanned artillery/mortar fires include—
O Identification of requestor:
*Y5F47, this is D3L39.
O Warning order:
Y5F47, this is D3L39; immediate suppression/suppress.
O Target identification:

Y5F47, this is D3L39; suppress, checkpoint 10 or 400 meters
south of checkpoint 10.

O Target description:

Y5F47, this is D3L39; suppress, checkpoint 10, enemy
antiaircraft emplacement.

O **Method of engagement:

Y5F47, this is D3L39; suppress, checkpoint 10, enemy
antiaircraft emplacement, smoke and variable time (VT) fuze.

© **Method of fire and control:

Y5F47, this is D3L39; suppress, checkpoint 10, enemy
antiaircraft emplacement, smoke and VT, (*at my command)

fire-for-effect.

“After establishment of initial communication, full call signs are
no longer required.

“eNot necessary in call-for-fire. Optional at requestor’s discretion.
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The request for fire can go to—
@ Artillery unit FDC (fastest means).
@ Maneuver unit FSE or FIST.

There may be times when artillery or mortar fire support is
needed that has not been preplanned. If a trained forward observer
is not available, you will have to be able to initiate the request for
fire and adjust it onto the target. If artillery fire is needed on an
individual basis, don’t be surprised if the artillery unit is unable to
fire your mission. Priority of artillery fires is allocated to the
supported unit, reinforced unit, own observers or force artillery
headquarters according to the command relationship and tactical
mission.

NOTE

Be prepared to authenticate on all requests for artillery/
mortar fire support using your Communications-Electronics
Operation Instructions (CEOI).

IMMEDIATE Artillery fires that are not :preplanned are called immediate fire
FIRES requests. Premission planning in regard to immediate artillery
- suppression involves:

@ Coordination with unit operations, higher headquarters FSE,
_ or supported maneuver unit commander/S3 with regard to
artillery /mortar locations and FDC/FSE/FO call signs and
frequencies.

@ Knowing weapons and munitions capabilities.
@ Knowing how to call for and adjust artillery fires.

Coordination of artillery/mortar locations, call signs, and
frequencies is self-explanatory.

25
24
23 —P2 PA
C Btry
2/28th FA
2
21
36 37 38 39 40 41 42 43 4 45
Gun-Target Line
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Accurate location of the artillery/mortar weapons locations on
your tactical map is important as you may have to adjust the
impact of the rounds from the gun/target line of fire—a real or
imaginary directional line from the guns to the target.

O ARTILLERY/MORTAR WEAPONS AND MUNITIONS CAPABILITIES. In order to plan for
artillery coverage and to avoid flying into artillery coverage areas you must know artillery unit

locations, the type unit, and range capabilities.

INRTHINERY//MO RITARMWEABPONS

~

TABLE 8 MUNITIONSICARABIMIVIES)
[
MAXIMUM
WEAPORN RANGE SKELL TYPES FUZE TYPES
Mogtarg8iimm! 4,737 meters HE, WP, lilum PD
NMover, A24neh -, 5,650 meters, HE, WP, lllum PD
MIGIAT, 11,000 meters HE, WP, lllum, PD, Delay.
' HC, ICM Time
®
11,500 meters HE, WP, Illlum, PD, Delay,
HC, ICM Time
MV, VEmR, 14,600 meters HE, WP, lllum, PD, Delay,
’ HC, Cml, ICM Time, VT
RIED, 1S, S . 14,600 meters HE, WP, lllum, PD. Delay,
HC, Cml, ICM Time, VT
MIGHAD, 63, SP 18,100 meters HE, WP, lllum, PD, Delay,
HC, Cml, ICM Time, VT
M0, S-inckh, SP 16,800 meters HE, WP, Cml, PD, Delay,
ICM, CP Time
MO E2R8E nc kS PN 20,700 meters HE, WP, Cml, PD, Delay,
, ICM, CP Time
N, T/8mm, P 32,700 meters HE, WP PD
.,...GP - concrete-plercing HE - high explosive VT - variable time
%", -HC - smoke - ’

\#"1EM - Improved conventional munitions

PD - point detonating WP - white phosphorous /
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In an immediate suppression situation, it will be helpful to
know which type shell and fuze combinations will be most
effective against which type targets. The shell/fuze action
desired may be included in the call-for-fire. If type shell/fuze
combination is not specified in your call-for-fire, you will
usually get shell HE and fuze PD or the coordinating agency
fire direction officer (FDO) may determine the best shell/fuze
action from your target description. :

TYPE SHELL AND FUZE
TABLE9 COMBINATIONS EFFE?TED
AGAINST TYPE TARGETS

SHELL/FUZE EFFECTIVE AGAINST

Hard targets (tanks), infantry, mechanized
HE/PD vehicles
HE/Delay Bunkers, dug-in targets, targets in tree line

Infantry, artillery, air defense weapons, light
HE/NVT armor-piercing capped (APC)

. Infantry, artillery, air defense light armor

HE/Time (APC)
ICM/PD Infantry, towed artillery, and air defense

weapons (open targets)

Incendiary/smoke screening action; open
WP/PD targets, POL/ammunition dumps; good
against all targets for screening action.

QC/PD Good as a screen to deny visual acquisitiory

NOTE
If type shell is unspecified in your call-for-fire, you will

receive HE. If type fuze is unspecified in your
call-for-fire, you will receive PD.
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) CONSIDERATIONS FOR USE
OF WP. AND HC SMOKE.

The use of smoke can be highly effective as a means to deny
enemy visual observation/acquisition of combat operations
and maneuvers. However, smoke is affected by wind
conditions and one must know how to employ smoke
effectively. Smoke requires careful planning and control to
allow for unfavorable conditions and to avoid interference with
friendly operations. Adjustment of smoke rounds in relation to
the target should be according to windspeed and direction. The

rounds must be placed so the smoke will drift across the area -

you wish to obscure.

Windspeeds ranging from 4 knots to 14 knots are best for
the production of smoke screens.

/ EHEEET OF WINESREED ON S40E

\

BEST FOR SMOKE

H—+—+—++++++—++—++34+—-+—+—+ winospeep INknoTs
0 5 10 15 20

HC

wp

- SMOKE NOT EFFECTIVE

\_

J

TEMPERATURE: A rise in temperature causes smoke to
dissipate more rapidly.

HUMIDITY AND PRECIPITATION: Enhances effectiveness
of smoke.
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/ EEEEGIORWINDIDIREGHION[ONIS MO KE \
i WIND DIRECTION Target erea that
0
DELIVERY - - can be obscured
TECHNIQUE Cross Quartering Head Tail - 150 meters
Quick WP | 2008-150UwW | 200S-75UW | 100S | 200S Adjusting point
(Small Area - o with respectto
Suppression) | HC | 230S-200UW | 200S-150UW | 1008 400S | area to be obscured 1

S-Short UW-Upwind Date In Metsrs; Area - 150 Mieters

Quartering
Wind

ADJUSTMENT OF SMOKE
WITH QUARTERING WIND
USING 155Mivi HC

Adjusting Point

*
\ 150M Target
| em e e o e e o D T GRS e SR G S E— —-.——-’- {
K 200Mi -$ /
: * SRIOKE COVERAGE AND DURATICH \
© & 2 »
M c AYERAGE COVERAGE IN
SHMOKE COVERAGE LENGTH (METERS)
Delivery Type Time To Build Average -vﬂmﬂ@w%ﬁi@@xu ——— -
System Round Effective Smoke Burn Time Cross EQuanerin TLHead/Taﬂ
i ‘T._';e;'—l)—"i Vrisr';‘ e A —
- Morar % Min 1 Min 200 80 40
:,_":‘ . B - Tt e
o % Min 1 Min 100 60 a0
%2 Min 1% Min 75 60 50
1% Min 3 Min 250 | . 175 " 50
Y2 Min 1% Min 10:0ﬁ¥ ??_’_,, 50 L
: 1L MAia 4 Min FED | 250 ii‘@/
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(J THE CALL-FOR-FIRE.

In order to achieve surprise and maximum effect on a target,
consideration should be given to requesting a fire-for-effect
(FFE) on the initial request for fire. This should be done only if
you can accurately locate the target on your map within 100
meters. We will only be concerned with a sample call-for-fire,
using coordinates as a target location method and entering the
fire-for-effect phase on initial rounds. For detailed artillery
observer techniques, consult TC 6-40-6, Field Artillery Aerial
Observer Team Operations. In this case, our call-for-fire will

include:

(Oldentification of observer and warning order:
D3H46, this is L4M36; fire mission; over.

O Target Location six-place coordinates:

Grid 426839, over.
ODescription of target:

SA-9 battery in the open.
OMethod of engagement:

' *Fuze VT.

OMethod of fire and control:

FFE, over.

US air defense artillery assets are classified into three
categories based on weapon range and altitude capabilities.

NOTE:
#|n this case, we are asking for a shell/fuze combination of HE/VT.

I FM1-2 C——

( . PEFAEISE ARTILLERY GATTEEORIES \

@

Short-range gun
and missile systems

o

@

Medium-range ADA
missile systems

®

Long-range AD

missile systems j

147




s~ ,xk_———— —— ————

SHORT-RANGE GUN
AND MISSILE
SYSTEMS

MEDIUM-RANGE ADA
MISSILE SYSTEMS

LONG-RANGE AD
MISSILE SYSTEMS

COORDINATING
AGENCIES

Short-range gun and missile systems include the Vulcan
20mm gun, the Chaparral infrared missile, and the Redeye
infrared heat-seeking missile. Ranges are 1,200, 5,000, and
3,000 meters, respectively. These systems are designed to
provide air defense protection against hostile aircraft
operating in low-altitude, flight regimes. The self-propelled
Chaparral /Vulcan battalion is organic to infantry, armor, and
mechanized infantry divisions. It has two Chaparral and two
Vulcan batteries for a total of 48 gun and missile squads. The
towed Vulcan battalion is organic to airborne and air assault
divisions. It has four batteries of 12 towed Vulcans each.
Nondivisional Chaparrals/Vulcans have the same number of
guns and missiles as divisional battalions, but their Vulcans
are towed.

B The Redeye section is organic to maneuver battalions/
squadrons and field artillery battalions. Each Redeye section
consists of a headquarters element and three to six Redeye
teams. The teams are usually allocated on the basis of one
team per company /troop/battery size unit.

The medium-range, ADA missile system is the Hawk
radar-guided missile. Range of the missile is 40,000 meters.
This missile system provides area air defense coverage of the
low to medium hostile air threat. Redeye missile teams are
organic to Hawk battalions to provide an increased
self-defense capability.

B Hawk battalions allocated for the protection of assets in the
corps rear normally will be assigned general support missions.
Hawk battalions allocated for air defense in the forward area
normally are assigned tactical missions in direct support of
committed divisions.

The long-range, AD missile system is the Nike-Hercules
radar-guided missile battalion. Range of the missile is 140,000
meters. Nike-Hercules provides theater air defense coverage
against the high to medium hostile air threat.

Divisional ADA assets provide liaison personnel to the
supported unit commander to help plan, coordinate, and effect
air defense coverage to suit the tactical situation. At corps
level, the commander of the ADA group is the principal
adviser to the corps commander on ADA matters. The group
commander may use the chief of the air defense element as his
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representative at the corps tactical command post. The
group’s air defense element joins with the corps aviation
element to form the corps airspace management element
(CAME). In addition to its airspace management duties, it
provides an ADA planning/advisory service to the corps
commander/G3.

Within a division, personnel from the Chaparral/Vulcan
battalion command post join with Army aviation personnel to
form the division airspace management element (DAME)
which is an integral part of the division main command post.
An ADA element is also positioned with, and forms a part of,
the division tactical command post. In addition, a direct —  — — —  ————
support (DS) mission requires the Hawk battalion to establish A HAWK BATTALION
liaison and communications with the supported division. LIAISON OFFICER
Accordingly, it sends a liaison officer to the division main post WORKS WITH DIVISION
to work closely with the Chaparral/Vulcan and aviation AIRSPACE PERSONNEL
personnel in the DAME. As an aid to airspace management,
the division may also collocate an element from the aviation T e—e—
battalion/company flight coordination center with the Hawk
battalion operation center (BOC).

The BOC’s communication tie-in with Air Force control
and reporting center/control and reporting post (CRC/CRP)
and Hawk battalion’s organic radars can provide valuable
advisory/assistance data to Army flight leaders. This
arrangement facilitates the exchange of radar, Air Force, and
Army aviation information. Air defense remains the Hawk’s
first priority mission, but, when asked or in an emergency, the
Hawk-associated FCC element can:

@PFrovide aircraft position-fixing and directional assistance
service.

@ Assist in IFF transponder checkouts.
@Help aircraft avoid known hazard areas.

@Distribute aircraft location and identification data to
requesters.

The division and aircraft will also be warned by ADA of
observed hostile air incursions. Conversely, aviation units
operating forward of the forward edge of the battle area
(FEBA) may frequently observe hostile air incursions. When
observed, aviation personnel should provide direction of flight
and altitude data to an ADA unit.
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HOSTILE AIRCRAFT,
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DIRECTION OF FLIGHT
AND ALTITUDE DATA

TO AN ADA UNIT
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The DAME and the air defense (AD) element at the division
tactical CP serve as the focal point for coordination of air
defense operations with other division staff elements as well as
performing airspace management functions. The DAME plans
and coordinates the immediate use of airspace behind brigade
rear boundaries and the future use of airspace over the division
as a whole. The AD element at the tactical CP coordinates the
immediate use of airspace and ADA operations in the brigade
areas. Close coordination between the AD element at the
division tactical CP is essential to insure awareness of:

@® Army aviation and US Air Force operations.
® Enemy air activity and Threat data.
@ Changes in ADA rules of engagement.

@ Changes in, AD warnings and status of alerts.

@ Airspace control measures and restrictions.
@ IFF codes.

@ ADA unit plans, activities, and statuses.
@ Corps/division plans and activities.

® Corps/division priorities of protection.

Below division level, the ADA battery commander, platoon
leader, or section leader will most likely be the advisor to the
maneuver commander to whom his unit is organic or in direct
support.

All air defense forces must follow certain rules and
procedures that provide for centralized management of the
total air battle but permit each air defense unit to respond to
the needs of the element it supports. It is with this flexibility
in mind that the area air defense commander, normally the Air
Force component commander, divides the theater into regions
for air defense. The region air defense commander is
responsible for, and has full authority in, the air defense of his
region. He normally delegates authority for employment of
organic Army air defense means to the commanders of the
major Army elements (e.g., divisions) within his region.
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Air defense rules and procedures give the ADA unit
commander the criteria he will use to determine if an aircraft is
hostile and to establish the degree of control placed on the
firing of his weapons.

Hawk and Hercules battalion commanders exercise com-
mand and control of their batteries through a battalion
operations center. Control of fires of batteries or platoons is
accomplished through either the semiautomatic or manual
control element of the BOC. Control of fires of Chaparral,
Vulcan, and Redeye weapons differs from that of the longer
range, more sophisticated Hawk and Nike-Hercules systems in
that the elapsed time from target detection and identification
until target flyover is measured in seconds rather than
minutes. In addition, Chaparral, Vulcan, and Redeye weapons
are manned and fired by squads and teams rather than by
batteries or platoons. Each squad/team is individually
positioned and is separated from all other squads in the same
defense. To be effective, the firing decision must be made at
the weapon, and authority to engage must be delegated to the
weapon commander (Chaparral, Vulcan, or Redeye squad/
team leader) subject to prescribed rules of engagement.

Command and control of the Redeye section is performed by
the Redeye section leader from his CP. He positions his Redeye
teams to defend units or other assets and to support the
scheme of maneuver of the ground unit commander. The
region air defense commander controls Redeye fires by issuing
air defense rules and procedures that Redeye teams must
follow.

Premission planning in relation to air defense artillery
involves:

@ Knowing locations of air defense assets within your area of
operations.

@ Knowing how air defense assets fit into the scheme of
maneuver. -

@ Knowing ADA unit radio frequencies, appropriate air
defense rules of engagement, and IFF codes/modes.

@ Knowing airspace control procedures and restrictions in
the area of operations.
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All of the above information is made available to maneuver
unit/aviation commanders and operations sections. IFF
codes/modes are distributed by theater to corps/division via
classified information channels. It is up to the corps/division
airspace management element to see that IFF codes/modes
are distributed to all concerned user units.

Remember IFF use plays a large part in the air defense
rules of engagement because nonuse or misuse of
electronic IFF normally is designated as a major criterion
for declaring an aircraft hostile. Make sure you know the
IFF codes/modes and how to operate your IFF equipment.
If IFF codes/modes have not been distributed, check
with —

A Your unit operations/supported
unit operations

A AME/TOC

A FOC/FCC

k A AADCP

Knowing appropriate air defense weapons locations,
frequencies, and call signs may provide a protective
suppression capability against the hostile air threat.

Remember, one quick call to the local AADCP, FCC, or
maneuver unit with organic Redeye missile teams may save
your life and the lives of others.

@ TACTICALAIR

In joint Army-Air Force operations, the Air Force
Component Commander/Commander, Air Force Forces
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(AFCC/COMAFFOR) is responsible to the joint force
commander for tactical air support operations. In addition, the
AFCC/COMAFFOR is designated the area air defense
commander (AADC) and the airspace control authority (ACA)
with the responsibility for operation of the area airspace
management system.

3}

B PURE AIR FORCE COORDINATING AGENCIES

To help coordinate and control tactical air support and
airspace management in the corps area of operations, a system
of Air Force/Air Force liaison agencies is employed to support
the joint effort.

A *Tactical air control center {TACC)
A *Control and reporting center (CRC)

A Control and reporting post (CRP)

A Forward air control post (FACP)

A The tactical air control center is responsible for airspace
management, Air Force ground sensor surveillance systems,
air support -coordination and control, and airstrike coordina-
tion and control.

A The control and reporting center conducts radar control
and warning operations within its area of responsibility. The
CRC supervises the activities of subordinate radar units and
collects, displays, evaluates, and disseminates information on
air activities throughout the system. It provides defensive and
offensive mission control, navigational and air rescue
assistance for friendly aircraft, and threat warning for friendly
aircraft.
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A The control and reporting post augments the CRC by extending
radar surveillance and control capabilities.

A The forward air control post is a subordinate facility of the CRC
and CRP and consists of lightweight surveillance and control radar to
extend system coverage, fill gaps, and provide limited extension of
control capability.

[s]

M OTHER AGENCIES

In addition to the above coordinating and control agencles, the Alr Force provides
coordinating/planning agencies to each command level to advise, coordinate, and
control tactical alr support for the maneuver commander as follows:

A Comps.....cciiii e Direct alr support center (DASC)
A Division........ooiiiiiiiiiiiii e Tactical alr control party (TACP)
A Brigade .......ciiiiiiiii it Tactlcal alr control party (TACP)
( Battalion............cooitiiieiiriiiiinnnss Tactlcal air control party (TACP)

_/

A The direct air support center is a mobile, air-transportable
facility designed to operate with a corps TOC or independent division
TOC. The DASC operates in conjunction with the G2/G3 Air and the
AME. They aid in advising, planning, and coordination with the TACC
for tactical air support in conjunction with combined arms operations.
The DASC also provides a fast-reaction capability to satisfy immediate
requests from Army forces for tactical air support.

A The tactical air control party is a forward operations element
attached to each cavalry squadron, maneuver: battalion, brigade,
regiment, separate brigade, division, and corps. The TACP consists of
the air liaison officer (ALO), one or more forward air controllers (FAC),
and radio operators, as appropriate. The ALO works in conjunction with
the commander, his staff, and the supporting FSE; and assists in the
planning for the integration of combined arms fires. The FAC is a
tactical fighter pilot assigned to the TACP to control airstrikes in
support of maneuver forces. He is also capable of adjusting mortar, field
artillery,and naval gun fires. He may operate on the ground or in the air
and maintains contact with the strike pilot(s), the requestor, and the fire
support coordinator.
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PREMISSION Premission planning in relation to tactical air support
PLANNING involves—

B Knowing planned air support and air traffic control plans
in relation to the combined arms operation. This involves
coordination with unit operations, division G3 Air, or
supported maneuver unit commander and S3 Air.

® Knowing how to coordinate and request immediate
tactical air support. In order to coordinate and request
immediate tactical air support, you must know CEOI
frequencies/call signs of supported unit G3/S3 Air agencies.

Remember, all requests for tactical air support must
include:

M Target description and situation.
m Target location.
M Desired results.

B Latest allowable time for the airstrike.

@ Electronic warfare support.

Combat electronic warfare support requires the efforts of

each unit, team, and individual, in combined arms operations,

IEssssssssecessssssssemss $ to combat the threat EW efforts and—at the same
ELECTRONIC WARFARE time— render threat forces ineffective through employment of

SUPPORT INCLUDES our own EW resources. So when we talk about electronic
WHAT YOU CAN DO warfare support, we are not only talking about G2/S2 and
AS AN INDIVIDUAL organic/attached combat electronic warfare intelligence

(CEWI) assets, but also what you can do to render the threat
EW effort ineffective and support our EW effort at the same
time. Chapter 5 has already outlined threat EW doctrine/
capabilities and provided counter/counter-countermeasures to
render the threat EW effort ineffective and help our own EW
effort.

Responsibility for Army electronic warfare is divided
between the G3 and G2, but overall responsibility belongs to
the G3. Normally, the EW assets are organic to the CEWI
organizations of corps and division.
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For the most part, CEWI unit support will be directed at
division level and above in conjunction with combined arms
-operational plans. At times, CEWI units may be assigned
support missions at brigade level.

Premission planning in relation to EW support involves
knowing the current EW threat and activities in the area of
operations; knowing the EW support plan for combined arms
operations; and planning the flight in relation to the EW
threat and available EW support. Threat EW operations will
affect flight routes; command and control; and communica-
tions procedures.

Threat EW activities can be obtained from the unit S2,
division G2, or supported maneuver unit commander/S2.
CEWI units support instructions should also be included in
the operation order (OPORD).

Flight routes must be planned to take advantage of masking
offered by the terrain to render enemy jamming, intrusion, and
meaconing ineffective. Command and control communications
procedures may have to be altered to fit the situation.

Conversely, friendly EW support may free command and
control/communications procedures and allow flight routes to
be selected that can better support the mission.

Whether the enemy EW threat and the friendly EW support
plan is known or not, good communications security
(COMSEC) and timely intelligence reporting should be part of
a well-planned mission.

@ Logistical support.

In relation to logistical support premission planning
involves:

ODetermining logistical requirements in support of the
assigned mission.
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OKnowing locations of available logistical support, frequencies, and call signs.

Logistical requirements should be considered with mission requirements.
Mission requirements will partially dictate flight altitudes, modes, speeds, routes,
distances, time on station, ammunition requirements, and desired turn-around
times.

The mission may not necessitate POL/ammunition requirements over and
above those provided at your home base. In another case, prior coordination with
aviation units/airfields in the mission area may satisfy logistical requirements.
For air cavalry and attack helicopter operations, mission requirements may
necessitate the establishment of forward area refuel rearm points (FARRP) to
satisfy quick turn-around requirements. TC 1-60, Forward Area Refuel Rearm
Points (FARRP), provides detailed guidance on establishment and use of
FARRPs to support such operations. Generally, a FARRP will be established to
support one air cavalry troop or attack helicopter company. This is necessary to
eliminate bottlenecks and decrease enemy detection possibilities. Generally, a
FARRP will be highly mobile, air-transportable by utility or medium lift
helicopters, and will operate in one area for a limited period of time (3 hrs to 6 hrs).

Maintenance and aircraft recovery procedures/coordination must be planned
and disseminated to complement the mission.

Knowing locations, call signs, and frequencies of available logistical support
requires a check/briefing with unit operations and/or the supported unit.
Frequencies/call signs are in your CEOI.

 SUMMARY \

After reading this chapter, one thing that should be clear is the need for
combined arms teamwork in a high threat environment. Coordination and
planning with support agencies and the supported unit are essential to mission
success, maximum effectiveness, and survivability. It will take proficiency;
professionalism; and knowledge to plan, cocrdinate, and execute the mission.

The combat situation will be fast-moving and will require the aviation
commander and his operation/intelligence personnel to keep abreast of the
friendly/enemy situation. Aviation unit personnel, in turn, must be updated as
the situation changes. Unit SOP, training proficiency, and a good information
system in the aviation unit will eliminate time-consuming premission planning

and briefings. '
N _/
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CHAPTER NINE

ARMY AVIATION
UNIT SURVIVABILITY

“ " TRAINING [

y

INTRODUCTION

Army aviation survivability is a function of training. Helicopters
will primarily depend on NOE flight to survive, while fixed wing
aircraft will primarily use standoff ECM/ECCM and terrain flight
as necessary. Aviators must have a detailed knowledge of the
threat if he is to employ the proper tactics and/or ASE equipment
at the proper time.

Survival training for aviators must begin with the basics. Terrain
flight, reduced visibility flight, and ASE operation/interpretation
should be practiced until they are instinctive. Tactics are then
tailored to the threat situation. As proficiency increases, instincts
become .more reliable, teamwork more developed, and overall
effectiveness increased. As confidence grows, the aviator. is better
able to concentrate on his primary mission. '

Included in this chapter are general training programs which can
be tailored to the needs of an individual unit by the commander.
References are provided to assist the aviation unit commander in
establishing his training program.
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ARCREW TRAINING PROGRARM

—~

ANIRCRAFT SURVIVABILITY COUNTERMEASVRES

]

TASK

<

i CONDITION

TYPE
INSTRUCTION

REFERENCES

| TRAINING/EVALUATION

-

Threet

L

Conduct e
countermeesures trein-
ing progrem to include:

smell

countermeesures

Threet ATGM counter-
meesures

thraet

aerms

Clessroom,
treining

eree, FTX.
{Clessifics-
tion es sp-
propriete.)

Clessroom,
treining
aree, FTX

Clessroom,
treining
eree, FTX

Conference,
Precticel Exer-
cise, Flight Ex-
erclse, (Reder
werning re-
ceiver simu-
letor @8 it be-
comes eveil-
eble.)

Conference,
Flight Exercise

Conference,
Flight Exercise

Appropriete
Operetor’'s
Menuel

AR 95 Serles
FM 1-1

FM 1-2

FM 1-5
FM17-17
FM 17-47
FM 17-50
FM 17-95
TC1-4

TC1-28
Unit SOP

[LAE

Appropriete
Operetor’s
Menuel

AR 95 Series
FM 1-1

FM 1-2
FM1-5

FM 1717
FM 17-47
FM 17-50
FM 17-95
TC1-4

TC 1-28
Unit SOP

AR 95 Series
FM 1-1
FM 1-2
FM 1-5
FM 17-17
FM 17-47
FM 17-50
FM 17-95
TC1-4
TC 1-28
Unit SOP

- STANDARDS
-

Avietor cen demonstrete knowl-
edge of eircreft survivebility
countermeesures egeinst se-
lected threet weepons systems
to include smell erms, ATGMs,
eir defense guns end misslle
systems, high performence elr-
creft/helicopters, end ertlllery.

Avietor will know end cen
demonstrete flight/suppression
countermeesures procedures
ageinst threet smell erms.

Avietor will know end cen
demonstrete flight/suppres-
sion countermeesures/proce-
dures egelnst threet ATGM.

_J
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ANRERAFPT SURBVIVARILIT COUNTERMEASURES

~TASK

TYPE

' INSTRUCTIONj

"
REFERENCES

TRAINING/EVALUATION
STANDARDS

R

Threet radar-ecquiring
oir defense missile sys-

stems SA-8,
SA-3, SA-4, SA-2

SA-8,

Threet high perfor-

mence elrcraft

Threet helicopters

Threet artillery

f

Classroom,
trelning

erea, FTX.
(Classlifice-
tlon es ep-
propriete.)

Classroom,
treining

area, FTX.
(Classifica-
tion as ap-
propriete.)

Clessroom,
treining
eree, FTX

Clessroom,
training
eree, FTX

‘ cohmnou]
. )

Conference,
Practical Exer-
cise, Fiight Ex-
ercise. (With
radar werning
rgsceiver simu-
istor/tralning
alds as evali-
eble.)

Conference,
Flight Exer-
cise. {(Wlth
simuletors/
treining eids
and ASE es
evalleble.)

Conference,
Flight Exerclse

Conference,
Flight Exer-
cise, Fleld Ex-
ercise

R

J_

FM 1-1

FM 1-2

FM 17-17
FM 17-47
FM 17-50
FM 17-95
TC14
TC1-28
TCs/TMs (as
published)
Unit SOP

FM 1-1
FM 1-2
FM 17-17
FM 90-1
TC1-4

TCs/TMs (as
published)
Unit SOP

FM 11
FM 1-2
FM 17-17
TC1-4

Unit SOP

FM 11
FM 1-2
FM 17-17
TC1-4
Unit SOP

-

Avietor knows and can apply
eppropriate flight/ASE/suppres-
sive countermeesures to defeat
the perticuier threet misslie/
missile system.

Avistor knows end can epply
eppropriete flight/ ASE/suppres-
sive countermeasures to defeat
the psrticuler high-performsnce
threat/weepons system.

Avietor knows and csn epply
eppropriete flight/suppressive
countermeesures to defeet the
threet hellcopter.

Avietor knows end can apply
eppropriete flight/suppressive
countermeesures to defeat
threat ertillery.

_J
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ARCRAFT SURVIVABITY COUNTERMEASURES

-

.

[

—
TASK conpmoN || TYPE REFERENCES TRAINING /EVALUATION
INSTRUCTION STANDARDS ]
[ i 1
Threat optical- Classroom, Conference Approprlete Aviator knows end can epply
acqulring eir defense training Prectical Exer- Operator’'s countermeesures flight/sup-
gun systems counter- area, FTX cise, Flight Ex- Manual pression techniques egainst
measures ZPU-4, ZU- erclse AR 95 Series each threat ADA gun system
23, 2SVU-57-2, 2SU-23-4, FM 141 according to its capabillties/
$-60. : FM 1.2 limitetions.
FM 1-5
FM 17-17
FM 17-47
FM 17-50
FM 17-95
TC1-4
1| * TCA-28
s ofl UnitSOP
Threat radar-acqulring Clessroom, Conference, FM 1-1 Aviator knows and can epply
air defense gun sys- training Prectical Exer- FM1-2 appropriate flight/ ASE/suppres-
tems countermeasures area, FTX. cise. (WIith ra- FM 1717 sive countermeasures to defeet
Z8U-23-4, S-60 {Classlfica- dar werning TC14 the particular threat weapons
tion es sp- receiver simu- TCs/TMs (es || system.
proprlete.) lator/tralning published)
aids es aveil- || UnitSOP
able.) Flight
Exercise
Threat optical/infrared Clessroom Conference, FM 11 Aviator knows and cen epply
missile system counter- treining Practical Exer- FM1-2 appropriate flight/ASE/suppres-
measures SA-7, SA-9 aree, FTX. cise, Flight Ex- FM 1.5 sive countermeasures to defeat
(Clessiflcs- ercise. (With FM 17-17 the particular threat infrared
tion as ap- simulators, FM 17-47 missile/missile system.
propriete.) training eids FM 17-50
and ASE as FM 17-95
available.) TC1-4
TC1-28
TCs/TMs (es
published)
Unit SOP
K JL J J
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ARCRAFT SURVIVAEBILITY EQUIRIERNT

TASK

R

. [CONDITION

)

[ Teee
INSTRUCTION

I

A
REF;RENCESJ

TRAINING/EVALUATION
STANDARDS

T

)
:

to include:

Conduct en ecedemic
ASE treining progrem

Cheff Dispenser XM-
130 {(For employment of
cheff FFAR, see TC 1-4.)

Flere Dispenser XM-130

Infrered Jemmers AN/
ALQ-144, AN/ALQ-147

=

(

Clessroom,
flightline

Clessroom,
flightline

Clessroom,
flightline

Clessroom,
flightline

Conference,
Precticel Exer-
clse. {Clessifl-
cetlon es ep-
propriete.)

Conference,
Precticel Exer-
clige." (Clessifl-
cetion as ep-
propriete.)

Conference,
Precticel Exer-
cige. {Clessifl-
cetion es ep-
propriete.)

Conference,

" Precticel Exer-
cise. {Clessifl-
cetion es ep-
propriete.)

- .

[

Approprlete
TCs/TMs f{es
published)
Aveileble Cles-
slified Docu-
ments

FM 1-2

Unit SOP

Appropriete
TCs/TMs (es
published)
FM1-2

TC1-4

Approprlete
TCs/TMs {es
published)
FM1-2

TC1-4

Appropriete
Clessifled
Documents
Appropriete
TCs/TMs {es
published)
FM1-2

Avietor will leern operetor pro-

)

cedures, recognlition fectors,
end employment procedures/
techniques of eircreft survive-
bility equipment. In eddition, he
will leern whet ASE is used to
counter verious threet systems.

Avletor willl leern operetional
use of cheff dispenser. He willil
learn tecticel use of cheff In
conjunction with the redar
warning receiver end meneuver
suppression. He will leern which
threet systems cheff is effectlve
egelnst. '

Avietor willi leern operational
use of flere dispenser. He willl
leern tecticel use of fleres In
conjunction with misslle
leunch/epproech detectors end
meneuver/suppression. He wiil
leern which threet systems the
flere dispenser Is effective
agelnst.

Avietor willl leern operetional
use of Infrered jemmers. He wilil
leern tecticel use of Infrered
jemmer In conjunction with
meneuver/suppression. He will
leern which threet systems In-
frered jemmers ere effective
egalnst.

_J
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ARCRAFT SURVIVABILIUY EoUIRPMIENT

—

RS [ A
TASK CONDITION TYPE REFERENCES TRAINING /EVALUATION
INSTRUCTION | STANDARDS
' ( a
Radar jemmers: AN/ Clessroom, Conference, FM1-2 Avlator willl ieern operationel
ALQ-136, AN/ALQ-159 flightline Prectical Exer-|| Appropriete use of radar Jemmer. He wlll
cise. (Clessifl- || Classified learn tectical use of radar jam-
cation as ep-|| Documents mere in conjunction with the
proprlete.) Appropriete rader warning receiver and ma-
TCs/TMs (es || neuver/suppression. He wilii
published) learn which threet systems radar
jemmers ere effective egeinet.
Miseile leunch/ep- Clessroom, Conference, Appropriete Avietor willl leern operational
proech detectors flightline Precticel Exer-|| Classified use of misslle launch or ap-
cise. (Clessifi-|| Documents proech detector. He willl learn to
cation ae ep-|| Appropriete interpret mleslle launch/
propriete.) TCs/TMs (as approech Indications end tactl-
published.) cel eveslve meneuver, counter-
FMm 1-2 measures, end suppreesive
meesuree to be taken. He willl
learn threet missile systems that
misslle launch/epproech de-
tectors are effective egalnst.
Reder warning re- Clessroom, Conference, FM1-2 Avietor willl leern operational
ceivers: AN/APR-39, flightline, Precticel Exer-|| TCs/TMs (es || use of radar werning receivers.
AN/ALR-46 simuletor cise. (Clessifl-|| published) He wili learn to Interpret radar
(if evell- cetion as ap-|| USAAVNC werning receiver indicatione end
eble) propriete.) Treining Peck- || tectical evasive maneuvere, to
ege including: be taken in conjunction with
video tape indicatlons. He wilil learn threat
programed systems the radar werning re-
text, graphice celvers willi detect.
Conduct en ASE flight Training Flight Exercise Appropriete Avietor cen successfully com-
treining progrem (es aree, FTX TCs/TMs (ae plete a glven misslon using
equipment, simulators, publiehed) tectice, ASE, maneuver and
and training eids be- FM 1-1 suppression proceduree/tech-
come aveileble). FM1-2 niques as appropriete for varlous
FM 1717 threet weapons systems as en-
TC1-4 countered or Injected Into the
exercise.
\L L ] J
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AIRCREW TRAINING PROGRAN

FRE SUPFORT

—~

.

TASK

TYPE

-
CONDITION Lusmucnou

REFERENCES

_J

TRAINING/EVALUATION
STANDARDS

_

(

_

Conduct academic fire
support training pro-

gram to inciuda:

Air cavairy attack heii-

coptar operations

Air dafense artiliery

support

=

Classroom

Ciassroom

Classroom

—

Conferanca/
Practicai Exar-
cisa

Conferenca/
Practical Exer-
cise

Confarenca/
Practical Exar-
cisa

FM1-2
FM 1-60
FM 6-20
FM 17-47
FM 17-50
FM 17-95
FM 44-1
TC1-4
TC1-16
TC1-88

TC 6-40-4
TC 6-40-6

FM1-2
FM 17-47
FM 17-50
FM 17-95
TC1-4
TC1-16

FM1-2

FM 1-60
FM 441
TC1-88

N 1\

Aviator can demonstrata knowi-
adga of fira support weapons
systems availabie, their capabiii-
tias and limitations, organiza-
tional structure, coordinating/
communications/controi/ad-
justment procaduras, and com-
bined arms tacticai empioyment
of fire support organizations/
systems.

Aviator is knowiedgeabie of
attack helicopter organizations,
missions, waapons systams and
capabiiities/limitations, fire
support coordinating proca-
dures, communications proce-
dures, and combinad arms
employment considerations.

Aviator is knowiedgaabia of air
defense artiilery organizations,
missions, weapons systams and
capabiiities/iimitations, fire
support coordinating proca-
dures, communications proca-
duras, and combined arms
empioymant. Ha wiii know air
defense artiiilery airspaca
management intarfaca raiation-
ships. Ha wili know 'ADA
waapons status dafinitions and
proceduras, ADA IFF chailanga
procedures and  equipmant,
Army aircraft IFF raply proca-
dures and transponder opara-
tions, and how to find or
coordinate for iFF codas/modes.

_7
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FHIRE SUPRORT

® fol
" r CONDITION o e [ REFERENCES TRAINING/EVALUATION
Sk || iNsTRUCTION || "E * . STANDARDS ]
) | N | B
B { — ( f
Field artiliery support Ciassroom; Conference/ FM 1-2 Aviator will demonstrate knowi-
Practical Exer- FM 6-20 edge of fleid artiliery orgen-
. cise TC1-16 izations/structures, missions,
’ TC1-88 weapons systems, and cepe-
bilities/limitations. He wiili know
TC 6-40-4 fire support coordinating proce-
TC 6-40-6 dures, communications proce-
dures, and suppression/
adjustment techniques/proce-
dures for high expiosives,
smoke, and ililumination muni-
tions. He wiii know sheii/fuze
type considerations in relation
to type threat targets. He wiii be
knowledgeabie of field artiiiery
tacticai empioyment roies.
Tactical air support Ciassroom Conference/ FM 1-2 Aviator cen demonstrete knowi-
Practical Exer- FM 6-20 edge of availabie tectical eir
cise TC 1-88 support, capabilities, end limite-
tions. He cen recognize friendiy
USAF eircraft. He knows USAF
fire support agencies providing
interface for combined arms
operations. He knows how to
coordinate for and control tacti-
cal eir support with proper
pianning/communications pro-
cedures.
Conduct fire support Treining Fiight Exer- FM1-2 Aviator can coordinate for
training program area, FTX cise, Fieid Ex- FM 1-60 desired type of fire support,
ercise FM 6-20 using proper communicetions,
FM 17-47 controlling, and adjustment
FM 17-50 procedures. Aviator can demon-
FM 17-95 strate proper usage, considera-
FM 44-1 tions of fire support systems
TC1-4 against varied threat targets in
TC1-16 conjunction with assigned mis-
TC 1-88 sion, and successfuily accom-
plish the mission.
TC 6-40-4
TC 6-40-6
\L S L L J
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AIRCEREW TRAINING PROGRARN

~

-

u : GUNNIERY
) —/
TYPE TRAINING /EVALUATION
TASK
( S [couomou 1( INSTRUCTION (nsrsnsucss }L STANDARDS
— < — =
[ i [
Conduct attack heli- Classroom, Conference. FM 17-17, As specified in referenced.m'anuéls.
copter and door gunner || training _ DryFire TC 14,
weapons system training :_rre;' :l;g::ise TC1-16
program Live Fire'
Flight
Exercise
e

167



—FM1-21

AIRCREW THRAIRNING PROGRAR

PREMISSION PLANNING

~

— ~ j -
TASK CONDITION TYPE REFERENCES TRAINING /EVALUATION
INSTRUCTION STANDARDS
Conduct a premission Classroom, Conference, Appropriate Aviator will be able to explaln
planning tralning pro- training Practical Exer- Operator’s premisslon planning considera-
gram to include: area, FTX clse, Flight Ex- Manuals tions in accordance with the
erclse, Field AR 95 Serles mission, threat, available sup-
Exerclse FM 1-1 port, friendly situation, terraln,
FM 1-2 and meteorological condltions.
FM 1-60 Aviator knows coordinating
TC1-4 agencies, procedures, and
TC15 considerations in the planning of
TC1-28 the mission. Aviator can glve
complete mission brief based on
mission, scheme of maneuver,
enemy/friendly situatlion, ter-
rain, available support, and
weather.

Coordinating pro- Classroom, Conference, FM 1-2 Aviator can demonstrate knowl-

cedures training, Practical Exerj{ FM1-60 edge of coordination requlred in
area, FTX cise, Field Ex- planning the mission with the

ercise supported unit, ATC, logistics,
intelligence, fire support, and
internal elements.

Planning procedures Classroom, Conference, Appropriate Aviator will demonstrate knowl-
training Practical Exer- Operator’s edge of planning the mission to
area, FTX clse, Fleld Ex- Manual include route reconnaissance/

erclse, Flight AR 95 Serles map reconnalssance; selection
Exercise FM 1-1 of route, route altitudes, ACPs,
FM 1-2 LZs/PZs, traveling modes;
FM 1-60 command and control; com-
TC1-4 munications; navigational aids;
TC15 and suppression as dictated by
TC1-28 the mission, friendly situation,
the threat, terrain, available
support, and weather.

Premission brlefing Classroom, Conference/ FM 1-2 Aviator can give a complete
training Practical Exer- premission brieflng based on
area, FTX cise coordination and planning

aspects of the mission.
\L L L L J
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REDUCED VISIBILITY FLIGHT OPERATIONS

TRAINING/EVALUATION

T

-

Operator’s
Manual

FM 11

FM1.5

FM 1-30

FM 1-60

TC 1-28—-TC
1-33

u 1 e | W
TASK CONDITION INSTRUCTION REFERENCES STANDARDS

Conduct academic tec- Clessroom Conference/ Approprlate Aviator wlll demonstrete knowl-

tical instrument flight Practicel Exer- Flight edge of tactical Instrument

program to Include: clse Trsining/Sten || flight operationel consldere-
Guides tions, plsnning, procedures, and
AR 95-1 techniques. He willl be knowl-
AR 95-63 edgesble of ATC coordinating
FM1-5 agencles/procedures and nev-
FM 1-60 igation techniques to Include
Unit SOP NDB, GCA, FM homing end

dead reckoning.

Tacticel instrument Classroom Conference Appropriete Aviator wlll demonstrate knowl-

flight operational con- Flight edge of meteorologicel, threat,

siderations Training/Sten || and ATC support conslderations
Guides associated with the conduct of
AR 95-1 tactical instrument flight. He
AR 95-63 will be knowledgeable of ATC
FM1-5 coordinating procedures/agen-
FM 1-60 cies.
FM 90-1
Unit SOP

Conduct reduced visi- Treining Flight Exerclse Appropriate Aviator will demonstrete flylng,

bility flight training eree, FTXs, Flight navigational, and plenning profl-

program delly opere- Treining/Sten || ciency during perlods of reduced

tionel Guides visibllity to Include night/night
flights Appropriate terraln flight, marginal weether

terrain flight, hooded tactical
instrument flight. He wilil also
demonstrate proficlency In the
use of reduced visibllity vision
aid equlpment and technliques.
He will be able to plen and
execute 8 glven reduced vlslibli-
ity flight misslon.

_J
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REDVEED VISIBILITY AUCHUT OPERATIONS

B [ 1 Tee Il
TASK CONDITION || oo o || REFERENCES

TRAINING/EVALUATION
STANDARDS

JL

Night flight ssfety

tion-

L

Night fiight nsvigstion
and terrsin interprets-

Night fiight procedures

Ciessroom

Cisssroom

Cisssroom

Conference

Conference

Conference/

Precticel Exer-

cises

AR 95-1
AR 95-5
FM 1-1
TC 1-28
Unit SOP

M 1-1
FM1-5
FM 1-60
TC1-28
Unit SOP

Appropriete
Flight
Treining/Stsn
Guides
Appropriste
Operetor’s
Menuel

AR 95-1

FM 11

FM 1-5
TC1-28

Unit SOP

L

.

Avistor wiil be ebie to demon-
strete knowiedge of night fiight
sefety procedures before, during
end efter night fiight. He wiii
eiso be ebie to discuss the
vsrious emblent Ilight ieveis;
terrsin conditions; snd visibiiity
limitstions thet impect on night
fiight ssfety consideretions.

Avistor wili be ebie to demon-
strste knowiedge of night fiight
nsvigstion end terrein interpre-
tstion techniques es reistes to
embient level end visibiiity. He
wiili further be ebie to discuss
sgencies snd nevigetionsi sids
svsiisbie to eid in night nevige-’
tion during combst operstions.

Avietor cen expiein end discuss
premission pienning; prefiight
considerstions; tekeoff, en-
route, spprosch, snd emergency
procedures/consideretions es
they sppiy to night fiight.
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REDUCED VISIBILITY FLIGHT OPERATIONS

TYPE

TRAINING /EVALUATION

\-

TASK CONDITION |\ nsrrucrion |  REFERENCES STANDARDS
Night vision aids Classroom Confaranca/ FM1-1 Avlator will ba abla to damon-
and flight- Practical Exar- TC1-28 | strata knowladga and usa of
lina day/ cisa TC 1-29-TC AN/PVS-5 Night Vision Gogglas,
night 1-33 their capabliitias, limitations,
‘. ’ and usa tachniquas. Ha wlil ba
abla to discuss praflight night
vision ald procaduras as thay
apply to praparation of tha

alrcraft for night flight.
NOE night flight using Classroom Confaranca FM 11 Aviator will ba abla to discuss
night vision aids FM 156 NOE night flight planning con-
TC 1-28 sldarations/procaduras; limita-
Unit SOP tlons; procadures/techniques;
L navigation; communications;
- and multl-hallcoptar oparations
i in conjunction with night vislon

aids.

Conduct waather op- | Classroom Confaranca/ AR 95-16 Aviator wlll ba abla to discuss
arational considara- Practical Exar- FM 11 mataorological {calling, visibll-
tions clsa FM 15 ity) consldarations as thay ralata
FM 1-30 to misslon accaptanca/accom-
FM 1-60 plishmant and tactical amploy-
TC 1-28 mant. Ha wlll also ba awara of
Unit SOP powar/losd limitations Imposad
by raduction In alrspaad and
sitituda. Ha willl damonstrata
knowladga In Inadvartant IFR
procaduras as par SOP and
coordinating ATC aganclas

' availabla for assistanca.
Marginal waathar flight | Classroom Confaranca/ FM 1-1 Aviator will display knowl-
planning and navigation. Practical Exar- FM 15 edga of marginal waathar flight
cisa FM 1-30 planning considarations and

tachniquas, navigational tach-
niques/orlantation procaduras.

_/
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REDVGCED VISIBILITY AUEHT ©OPERATIONS

[ [ [ [
TASK CONDITION ] TYPE REFERENCES TRAINING/EVALUATION
INSTRUCTION STANDARDS
- =

Conduct academic re- Classroom Confarance/ Appropriate Aviator will damonstrata know!-

ducad visibility flight Practical Exer- Flight edge of raduced vislbillty flight

training program, cise Training/Stan || tachniques, navigation, op-
Guides erational considerations, coordl-
Appropriate nating proceduras, planning
Oparator’s procaduras, safaty requira-
Manual mants, and raducad visibillty
AR 95-1 aids/techniquas usa and limita-
AR 95-16 tions.
FM 1-1
FM 1-5
FM 1-60
TC1-28
TC 1-29-TC
1-33
Unit SOP

Conduct academic Classroom Conference/ Appropriate Avlator can damonstrata knowl-

night flight training Practical Exer- Flight adga of night flight tachniquas,

program to include: clse Training/Stan oparational consldarations, nav-
Guides Igation, praflight consldara-
FM 1-1 tlons; and usa, capabllitlas, and
FM 15 limitations of night vislon alds.
TC1-28 Ha will also ba able to axplain
TC 1-29—TC || emargancy procaduras, safaty
1-33 procaduras, and night tarraln
Unit SOP flight tachniques utllizing night
vislon alds.

Night vision Classroom Confarenca TC1-28 Aviator wlill ba able to discuss
the physical and psychologlcal
affects of night flight In ralation
to tha body and vislon.

\L L L //
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TASK

—
CONDITION

TYPE
INSTRUCTION

r
- REFERENCES

TRAINING/EVALUATION
STANDARDS

Conduct night flight
training progrem

Conduct marginal
weether trelning pro-
grem

Training
area, FTXs,
daily

* operetionel
missions.
Ambient
light levels
as pre-
scribed in
TC1-28.
{(Night NOE
with AN/
PVS-5 gog-

ducted by
quelified IP
or aviator
qualifled by
P} -

Treining
erea, FTXs,
deily
operational
missions

gles con-.

-

Flight Exerclse

Flight Exercise

Appropriate
Flight
Training/Stan
Guides
Appropriate
Operator’s
Manual

AR 95 series
TC 1-28—-TC
1-33

Unit SOP

Appropriate
Flight
Training/Sten
Guides
Appropriate
Flight Supple-
ments, Charts,
and Meps
Appropriete
Operator’'s
Manual

AR 95 serles
FM 11

FM1-5

FM 1-30

FM 1-60

Unit SOP

Avletor, platoon, and unit wiil
demonstrate proficlency In
night/night terraln flight pro-
cedures and technliques to
include planning, preflight, nav-
igation, and use of night vision
aids/techniques. Aviator will be
able to execute disorlentation
procedures end demonstrate
knowledge of navigationel eld
reorientation procedures.

Aviator, platoon, end unit will
demonstrete proficlency in mer-
ginel weether terrein flight, pro-
ceduree, techniques, plenning,
end navigetion to Include IMC
proceduree end executlon. Avl-
ator will demonstrate profi-
ciency In use of evelleble ATC
agencles and evellabie navige-
tionel alds/procedures In IMC
condition. He wili be eble to
execute dlsorlentetion pro-
cedures end displey judgment In
decislons relating to weether
criterie In accomplishing/post-
poning the misslon.
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o |

TYPE
INSTRUCTION

REFERENCES

TRAINING/EVALUATION
STANDARDS

( TASK

Conduct tectical in-
strumant flight pro-

gram

Treining
eree, FTXs,
deily
operetional
missions.
(Ali tectical
instrumant
flight
conductad
below pra-
scribed alti-
tude< end
currant
reguietion
rules will be
hooded
with quali-
fied obsarv-
er certifiad
by unitiP.)

-

Fiight Exercise

Appropriate
Flight Sten
Guides
Appropriete
Flight Suppie-
ments, Charts,
end Meps
Appropriata
Operetor’s
Manuel

AR 95 series
FM 1.5

FM 1-30

FM 1-60

Unit SOP

—

Aviator wiii damonstrata profi-
ciency in tactical instrumant
flight pianning, coordinating,
and nevigation procaduras and
techniquas in conjunction with a
simuiatad mission and thraat.
He wiii be abie to pian and
axecute a givan mission using
ATC agancias/NAVAIDS to
includa navigetion/approaches
by NDB, GCA, FM homing, and
deed-reckoning tachniques.
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AIRCREW TRAINING PROGRAM

TERRAIN FLYING

TYPE

REFERENCES

TRAINING/EVALUATION

L TASK °°"°'“°"_# INSTRUCTION STANDARDS
— e T— = "
Conduct acadamic tar- Ciassroom Confarancas/ Saa FM 1-1 for Aviator wiii ba abia to demon-
raln fiight training pro- Practical Exar- | compiata aca- strata knowiadga of tarrain
gram to inciuda: clsas damic training fiight modas; mathods and pro-
program. caduras; mapraading and nav-
igation tachniquas; assoclatad
human, safety, and oparationai
factors.

introduction and ssfaty Ciassroom Confaranca/ Appropriata Aviator wiil damonstrata knowi-
Practical Exar- Oparator’s edga of tarrain fiight modas;
cisa Manual mathods of movamant; ma-
AR 95-1 nauvar, raconnaissanca, and
AR 95-16 firing tachniquas (as appropri-
FM 11 ata); and hazards associatad
FM1-6 with tsrraln fiying/ramadlai
FM 17-17 procaduras. Aviator wiil damon-
Training Fiim strata knowiadga of unit train-
48-4320 "Down ing/safaty SOP, local rastrictad
to Earth NOE” araas, hazards map, and proca-
Unit Sop duras ralating to dasignatad
dutias/safaty chacks as stipu-

iatad par SOP.
Human factors im- Confaranca AR 95-1 Aviator wiil discuss raiatad fac-
pacting on terrain fiy- FM 11 tors of tarrain fiying pacuilar
ing TC1-20 dutias, such as scanning, ac-

quisition tachniquas, cockpit
taamwork In corraiation with
oparationai sklil fatigua and
craw salaction. He will ba abie
to racognize symptoms of such
fatigua.
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TASK CONDITION TYPE REFERENCES TRAINING/EVALUATION
INSTRUCTION STANDARDS
Conduct terrein fiight Treining Fiight Exer- Appropriete Avietor wiii demonstreta pro-
treining progrem to in- eree, FTXe, cise Operator's ficiency in iow-level, contour,
ciude: delily opere- Menueis end NOE fiight; essocieted me-
tionei mis- AR 95-1 nauvers; nevigation techniquas;
elons AR 95-16 communicetion procedures; re-
Fiight Training quired cockpit teemwork;
Low-ievel fiight re- Training Fiight Exer- Stan/Maneu- amergancy procadures; and
frasher treining erea, FTXe, cise ver Guides fiight safety computetione/
deily opera- FM 11 knowiedga.
tionel mis- FM 1-6
sions FM 17-17
FM 21-26
Contour flight refrasher Treining Fiight Exer- TC1-20
training Area, FTXs clee Unit SOP
NOE fiight refrasher Trelning Fiight Exer-
end edvenced treining eree, FTXs cisee
. - J
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TYPE ( REFERENCES J TRAINING/EVALUATION

TASK ( CONDITION J INSTRUCTION STANDARDS |

Tarrein flying oper- Clessroom Appropriata Avlator will damonstrata knowi-
etionel consideretions Operetor's adga of cockplt taamwork,
Menuel dutlas, snd procaduras. He wiil
Appropriete be ebie to discuss edventagas/
Sten/Meneu- disadvantagas of eech type tar-
var Guides reln flight. He wlll damonstrata
FM 1-1 knowladga of amargancy pro-
Unit SOP caduraa criticai during tarraln
flight modes and thelr axecu-
tion.

Tarrein enelysis using e Clsssroom Confaranca/ FM 1-1 Avietor will damonstrete pro-
tecticel mep end eerlel Practical Exar- FM 1-5 ficlency In Idantification of tar-
photogrephs cisa FM 21-26 rein fasturas es depictad on
tactics| mep and eeriel photo.
Basad on mep/eerlel photo
study, svietor wlll ba abla to
select e routa of flight and flight
methods that afford protaction
from enamy dataction, providas
masking, and utllizes un-
expectad routas. He willl furthar
ba abla to salect useful chack-
points thst cen be saan, baasad
on route selectlon; saiact land-
ing 2zones, obsarvation, end
firing points affording edequata
room, masking, and best tacti-,
cai advantega.

Terrein flight naviga- Clessroom Confaranca/ FM 1-1 Avietor wlll demonstrata knowl-
tion techniques Precticel Exar- FM 1-5 edge of techniquas uaad for
cise FM 21-26 nevigetion during NOE, contour
Unit SOP end low-level flight. Ha willl ba
eble to explain tha affects of
waether, saason changas and
light changas on NOE naviga-
tion. He wlll be eble to axplain
tha nevigation techniquas as-
societed with verlous typas of
terrein. Ha will ba abla to
dascribe tarreln featuras ax-
pacted to ba seen, basad on a
salectad tacticel mep routa. Ha
will be sbla to discuss com-
munication procaduras/
techniquas pacullar to NOE

k\\ J R I JL’?aVi,g?ti,on. J

s
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AVIATION UNIT TRAINING PROGRAM

ELECTRONIC WARFARE ENVIRONMENT

REFERENCES

TRAINING/EVALUATION
STANDARDS

TYPE
CONDITION
ﬁ INSTRUCTION

Conduct acadamic Classroom Conferance
elactronic warfare
training program
Conduct alactronic Training, Practical Exer-
warfare training araa, FTX cise, Fiald Ex-

arcise, Flight

Exarclse

FM1-2

FM 32-30
TC 32-10
TC 32-20
TC 100-32-1
Unit SOP

FM 1-2

FM 32-30
TC 32-10
TC 32-11
TC 32-20
TC 100-32-1
Unit SOP

Aviation unit personnel will be
knowledgeable of types of elec-
tronic warfare and how they are
directed against them. They wiil
be knowledgeable of ECM/
ECCM procedures and tech-
niques used against the signal
Intercept, direction-finding, jam-
ming, deception, Intrusion, end
Interference threats. They willi
know what an MiJl report Is and
how to prepare/submit one.
Thay will be famlilar with unit
SOP communications pro-
cedures when operating in an
alectronic warfare environment.

Aviation unit parsonnal wilil
demonstrate’ abllity: to oparate
succassfully In an -alectronic
warfara environment through
tha propar use and amployment
of ECM/ECCM procadures and
techniquas.
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i TASK

r(:ONDITION

TYPE
INSTRUCTION

-

REFERENCES

-

TRAINING /EVALUATION
STANDARDS

Conduct unit NBC

training program.

1

Conduct. unit, NBC
training program _

1 -

/ﬁ

.

Ciassroom

Unit area,
training
area, FTX

I

R

Conference

Practical Exar-

cise, Field Ex- .

ercise, Fiight
Exarcisa

FM1-2
FM 21-40

FM1-2
FM 21-40

Aviation unit parsonnai wiii be
knowiadgeebie sbout effects of
nuciaar,bioiogicail, and chemicai
warfere. Thay wiii know the
symptoms/first-aid meesures
appiicabie to NBC matarieis end
praventive, protactiva, end de-
contaminstion maasures/pro-
ceduras to ba takan. They wiil
know how to operete unit NBC
tast/detection equipment. They
wili know proceduras for oper-
ating in an NBC environmant
and how to use protactiva equip-
mant / procadures. They cen
racognize NATO standerd warn-
ing signs.

Aviation unit personnai wiii ba
abia to meet prascribed stan-
dards for racognition, protac-
tiva/first aid, and operetionei
usa procedures when subjacted
to a given NBC situation. Thay
will ba abie to decontaminete
thamseivas end TOE equipmant
as appropriata for a given situ-
ation. Saiactad parsonnei wiii ba
abia to conduct tast and mon-
itoring oparetions in eccordanca
with a givan situetion.

Aviation unit parsonnal end air-
craws wiil succassfuily demon-
strate thair ability to perform the
assigned mission in a given
nuciaar, ‘bioiogicei, or chamicel
warfare environmant using
proper protective, communice-
tions, and oparetionei pro-
cedurae.
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:
B TYPE TRAINING /EVALUATION
TASK CONDITION ||\ creucrion || REFERENCES STANDARDS

i r i N

Conduct high thraat Classroom Confaranca/ FM 1-1 Aviation unit parsonnal wiil
anvironmant orlanta- Practical Exar- FM 1-2 damonstrata knowladga of
tion acadamic tralning cisa FM 17-47 thraat doctrina, tactics, and
program to Includa: FM 17-50 aquipmant/aquipmant capa-
FM 17-95 biiitias and limitations. In addi-
FM 30-103 tion, unit parsonnal wili laarn
FM 90-1 how Army aviation will countar-
FM 100-5 act tha thraat through usa of
tactics and survivabllity countar-

maasuras.
introduction to tha Classroom Confaranca FM 90-1 Aviation unit parsonnal wiii ba-
high thraat anviron- FM 100-5 coma famliilar .with doctrina,
mant tactics, and waapons systams

that will oparata on tha prasant
and futura battiafiaid, lethality
and forca ratios axpactad to ba
ancountarad. Thay will know
what Impact tha high thraat
anvironmant will hava on US
Army doctrina tactics, and how
tha Army and Army aviation will
hava to oparata In ordar to
surviva and win whila out-

numbarad.
Thraat offansiva/ Ciassroom Confaranca FM 1-2 Aviation unit parsonnal will ba
dafansiva doctrina and FM 17-47 famillar with thraat offansiva/
tactics FM 30-102 dafansiva, combinad arms
FM 90-1 organization and ampioymant

doctrina and tactics with  am-
phasis on air dafansa artiliary
amploymant, alactronic war-
fara, NBC amploymant, and
raducad visibliity oparations.

L _
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HIGH THREAT ENVIRONMENT ORIENTATION

TASK CONDITION TYPE REFERENCES TRAINING/EVALUATION
' INSTRUCTION # STANDARDS

Thrast waapons sys-| Ciassroom Confaranca/ FM 1-2 Aviation unit parsonnal wlll ba
tams Practicai Exar- FM 17-47 famiilar with thraat waapons
cisa FM 30-102 systams, capabliltias, and limita-
FM 90-1 tions to includa smaii arms,
FM 100-5 ATGMs, air dafansa, tac air, and
artiilary. in addition, thay wlll ba
famiilar with thraat waapons

assignment to typa units.
Aviation unit survivai in | ‘Ciassroom Confaranca/ FM 1-1 Aviation unit parsonnai wiii ba
a high thraat anviron- Practicai Exar- FM1-2 knowiadgaabia of spaclfic tac-
mant cisa FM 1-60 tice and maasuras/countar-
FM 17-47 maasuras to ba amployad In
FM 17-50 ordar to surviva in a high thraat
FM 17-95 anvironmant. Emphasis on usa
FM 90-1 of covar and concaaimant,
TC1-28 OPSEC, NBC protactiva maa-

suras, 24-hour oparations, tar-
rain fiight, and an ovarview of
ASE aquipmant.
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AVIATION UNIT TRAINING PROGRANM
OPERATIONS SECURNY

—

TASK | conomon || T REFERENCES TRAINING,/EVALUATION
INSTRUCTION STANDARDS
[ [
Conduct operetions Classroom, Confarence, FM 1-2 Aviation unit parsonnel will
security treining pro- training Precticel Exer- FM 6-50 demonstrate knowledge In
gram to includa: eraa, FTX cisa, Flight Ex- FM 241 oparations sacurity meesures,
ercise, Fiald FM 32-6 countarmaasuras, and tech-
Exarclse FM 90-2 niquas to includa deception,
FM 90-4 physicel security, signel secu-
TC 100-32-1 rity, and informetion securlity.
Unit SOP
Decaption training Clessroom, Confaranca, FM 1-2 Avietlon unit personnei will
training Practical Exer- FM 90-2 laarn end usa tha princlples of
area, FTX cisa, Flight Ex- TC 100-32-1 cover end concaalment (cemou-
ercise., Fiald flage techniquas of night/re-
Exarcise duced visibllity oparations end
movement); end other ground
daception maasuras such es
halicopter dacoy conslderetions,
antenne location/decoy mee-
sures. Tha aviator personnel wiil
leern techniquas to use In teking
edventega of tarreln vegetetion,
shedows end colors to provida
inflight covar and conceeiment.
Physical sacurity trein- Classroom, Conference, FM 6-50 Aviation unit parsonnal will
ing FTX Fleld Exerclse FM 90-4 damonstrate knowladga and
Unit SOP procaduras usad in dafansa of

position araa to includa pe-
rimatar astablishmant/dafanse
waepons positions end fields of
fire, listaning posts, barriars,
light/noisa disciplina, and usa of
challanga/passwords.

182




-

OPERATIONS SECURIIY

™

TASK

|

WPE |
INSTRUCTION

REFERENCES

TRAINING/EVALUATION
STANDARDS

treining

_

Information security

Signal security training

Classroom,
FTX

Classroom,
FTX

i

Conference,
Field Exercise

Conference,
Prectical Exer-
cise, Flight Ex-
ercise, Field
Exercise

FM 1-2

FM 24-1
FM 32-10
TC 100-32-1
Unit SOP

FM 1-2

FM 24-1
FM 32-6
TC 100-32-1
Unit SOP

Avlation unit personnel will be
knowlsdgeable of the pro-
cedures and penaltiea for the
protection of classifled meteriei.
They willl be awere of how
clessifled Informetlon cen be
disclosed through wrlitten,
verbal or graphlc communi-
cations and how classified
meterlel should be deatroyed.

Avietion unit personnel wili
demonstrete knowledge of
signai securlty procedures end
techniques used when opereting
radlos, entennea, beecons, tele-
phones, and ASE. They wlil be
knowlsdgeeble end prectice
proper radlo/communlicetion
procedures end dlsclpiine; use
of CEOIl, codes, and modes;
ASE; and use/placement of
antennes/beacons. Avietor
personnel wlll demonstrete
communications/ASE use end
proper alternete meens of
communications in accordence
with unit SOP whlle ectively
engaged in a combat misslon.

N
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s ARCREWIATC TRAINING PROGRANM
227 AIRSPACE MARNAGENMENT [N A COMBAT ZZ0NE =

o

—

TASK CONDITION TYPE REFERENCES TRAINING/EVALUATION

INSTRUCTION ] STANDARDS

Conduct a combat- Classroom Confarence/ Appropriate Aircrew and ATC unit personnel
orlented alrspace man- Practical Exer- Soldier's wlll demonstrate knowledge of
agement program clse Manuals combat alrspaca purpose,
FM 1-2 management organlzation/
FM 1-60 control, procedures, and meth-
FM 100-42 ods of coordination/communl-
Unit SOP catlons procedures. They will be
knowledgeable of coordination/
control Interfaca with Alr Force
and combat support organiza-
R tions/agencles. They willl be
. knowledgeable of tactical em-
ployment concepts/procadures

of avallable ATC resources.
Conduct a combat- FTX Field Exercise Appropriate Aircrew and ATC unit personnal
orlentad alrspace man- Soldier’'s can successfully apply academic
agement program Manuals knowledga of airspace man-
FM 1-2 agement and air traffic con-
FM 1-60 trol coordination/procedures in
FM 100-42 planning/executing assigned

Unit SOP missions.
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The foregoing training programs are in a generalized format
to allow the type unit and the unit commander to adapt them
to the particular training requirements as appropriate. In
building the training proficiency of the unit, it is recommended
that the aviator/unit build proficiency in specified areas
through classroom, practical exercise, and flight exercise in
the local training area. During field exercises the whole
program can be integrated and weak areas identified. In the
final phase, the unit ARTEP will evaluate unit proficiency.
Training aids, simulators, and aircraft survivability equip-
ment availability may prohibit hands-on training techniques in
some cases. However, basic flight/suppressive counter-
measures for survival in the high threat environment still
apply and will continue to apply. We must train now with what
tactics, techniques, and equipment are available to enable
better integration with tactics and equipment of the future.
We must be able to perform the mission and survive under any
conditions should the situation demand mobilization. We
cannot afford to waste men and materiel on the battlefield dj

Kto lack of training proficiency.
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APPENDIX A

Publication Indexes

print.)

Department of the Army pamphlets of the 310-series should be consulted
frequently for latest changes or revisions of references listed and for new
publications on subjects covered in this manual.(References include draft, test,
and proposed publications which may be in print by the time this FM is in DA

Army Regulations

Title

AR 95-1 Army Aviation: General Provisions and Flight Regulations
AR 310-25 Dictionary of United States Army Terms
AR 310-50 Authorized Abbreviations and Brevity Codes
“ oir
Field Manuals Title

FM 11
FM 1-5
FM 1-60

FM 1-80
FM 1-105
FM 3-8
FM 3-12
FM 3-22
FM 5-20
FM 6-20
FM 6-50
FM 17-47
FM 17-50

™

Terrain Flying
Instrument Flying and Navigation For Army Avlators

Airspace Management and Army Air Trafflc in a Combat
Zone

Aerial Observer Techniques and Procedures
Aviator’s Handbook

Chemical Reference Handbook

Operational Aspects of Radiological Defense
Fallout Prediction

Camouflage

Fire Supportin Combined Arms Operatlons
The Field Artillery Cannon Battery

Air Cavalry Combat Brigade

Attack Helicopter Operations

Cavalry j
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APPENDIX A REFERENCES
Field Manuals Title
FM 21-40 Chemical, Biological, Radiological and Nuclear Defense
FM 21-41 . |- Soldier's Handbook for Defense Against Chemical and
Biological Operations and Nuclear Warfare
FM 21-60 Visual Signals
FM 24-1 Combat Communications
FM 2418 Field Radio Techniques
FM 30-5 Combat Intelligence
FM 30-102 Opposing Forces Europe
FM 32-1 Signal Intelligence (SIGNET)
FM 32-6 SIGSEC Techniques
FM 32-30 Electronic Warfare, Tactics of Defense
I FM 441 US Army Air Defense Artillery Employment
FM 4-3 Air Defense Artillery Employment--Chapparal/Vulcan
FM 44-96 Air Defense Artillery Employment--Hawk
FM 711 The Tank and Mechanized Infantry Team
FM 71-2 The Tank and Mechanized Infantry Task Force
FM 71-100 TBFT Brigade and Division Operations (Mechanlzed/Armor)
FM 90-1 Employment of Army Aviation Units in a High Threat
Environment
FM 90-2 TBP Tactical Deception
FM 90-4 B r Air Assault Operations
FM 90-6 TBP Mountain Operations
FM 100-5 Operations
FM 100-10 Combat Service Support
FM 100-32 Electronic Warfare Doctrine
(TEST)
FM 100-42 US Air Force/US Army Airspace Management in an Area of
(TEST) Operations J
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Training Circulars Title
TC1-4 Helicopter Gunnery
TC1-16 Employment of Aircraft Flares From Army Aircraft
TC1-28 Rotary Wing Night Flight
TC1-88 Aviator's Recognition Manual
TC 6-40-4 Fire For Effect
TC 6-40-6 Field Artillery Aerial Observer Team Operatlons
TC 17-17 Gunner Training for Attack Helicopters
TC 32-10 How to Train a Battalion to Fight in an Electronlc Warfare
Environment
TC 100-32-1 Electronic Warfare, A Weapons Qualification Course
Classified References Title
(C) FM 32-20 Electronic Warfare (EW) (U)
(C) Booklet TRADOC Bulletin #4, dated January 1976 (U)
(C) Paper Survivability of Army Aircraft (AAH) as a Functlon of

Exposure Time, dated August 1972 (U)

(S)ECOM Electronic Warfare Protection of Army Aircraft (U)

Booklet—4449

(S) Booklet AN/APR 39/41 Minichaff Tech Report, dated October 1976
(V)

(S) Booklet Advanced Radar Jammer AN/ALQ 136, dated December
1973 (U)

K (S) After Action F15/Helicopter Maneuver Test, dated October 1976 (U) J
Report ' /
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" Classified References

REFERENCES

Title

(S) Informa-
tion Paper

(s) F!é_port
(S) Report
(S) Report
(S) Report

(S) Briefing
(S) Booklet
(S) ;Boc;klet
(S§ Booklet
(S Report
(S) Booklet
. (§! Be‘port
(S) Report

(S) Booklets

(S) Réport
(S} Report

Air-to-Air Role, US Helicopter vs Soviet Aircraft, dated May
1976 (U)

AN/ALQ-136 Effectiveness Test, dated February 1976 (U)
AN/ALQ-156 Missile Detector System,dated March 1976 (U)

AN/ALR-46 Operational Test and Evaluation, H-53, dated
February 1976 (U)

Armed Soviet Helicopter Threat to US Helicopters, dated
February 1976 (U)

Briefing on Hellfire, dated July 1976 (U)

SA-7 Missile System, dated January 1976 (U)

SA-8 Missile System, dated July 1976 (U)

SA-6 Missile System,dated October 1976 (U)

SA-6 Countertactics, aated January 1976 (U)

S-60 AAA Soviet Woeapons System, dated June 1972 {U)
HIND Helicopter, dated January 1976 (U)

Helicopter/Fighter Evasive Maneuvers, dated August 1976
(V)

Soviet Quad 23mm, ZSU-23-4 Countermeasures Test, dated
June and July 1976 (U) ' '

FM 341 Test, Eglin AFB (U)
FM 350 Test, Fort Hood, Texas (U)
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GUIDE TO WRITING AN ABC ANNEX
TO THE UNIT SOP

APPENDIX B

(Classification)
Annex---(Aircraft Battlefield ---Assault Helicopter Company
Countermeasures and Survivability) )
to SOP # ---Attack Helicopter Company
---Air Cavalry Troop
1 Jan 197__ _

1. Purpose: This purpose establishes aircraft battlefield countermeasures and
survivability procedures applicable to the conduct of air missions in a tactical
environment. :

(N
2. Scope: This annex is applicable to all unit aircrew personnel.

3. Concept: Procedures in this annex are established to provide countermeasure
and survivability techniques to be adhered to as a minimum in the conduct of
aircrew combat missions. Specific countermeasures will be according to the
situation and are inappropriate for inclusion in SOP.

4. Procedures: Procedures in this portion of the annex should be designed with
the unit mission, the threat, and the combat environment (climate and terrain) in
mind. Some procedures applicable to modern warfare that should be established in
an annex of this nature are listed below.

a. Premission planning and coordination. Included should be minimal
safety and coordination measures necessary to insure the aircrew starts the

mission with a reasonable chance of completion and is tied into the combined arms
team concept of combat operations.

(1) Weather forecast and check.

(2) Operations and S2 brief.

{Classification)
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f (Classification) \

ANX---(Acft Batfld Ctms and Surv) to SOP #_____

(3) Safety requirements and survivability equipment (survival vest,
protective mask, etc.).

(4) Coordination with supported unit commander/S3.
(5) Route reconnaissance and planning procedures.

(6) Support requirements (fire support air traffic control (ATC), logistics,
etc.) and planning.

(7) Airspace management coordination identification, friend or foe (radar)
((IFF) codes/modes, air corridors, altitude/airspace restrictions, etc.).

(8) Aircrew briefing procedures.

b. Flight procedures. Included should be general procedures that optimize
aircraft survivability based on terrain and the threat.
3o .
> 11) Flight attitudes/modes in relation to the forward edge of the battle area
(FEBA) and the threat tactical situation. Examples of flightaltitudesmightbe: No
higher than 500 feet from 20 kilometers (km) to 40 km from the FEBA ; low-level
from 10 km to 20 km from the FEBA; contour level from 5 km to 10 km from the
FEBA; NOE 5 km and closer to the FEBA. Flight modes might be: Traveling
mode .-when enemy contact is not likely; traveling overwatch when contact is
possible; bounding overwatch when in enemy contact.

(2) Standoff distances in relation to threat weapons systems.
(3) Targeting, handoff, and engagement procedures.
(4) Exposure times.

(5) Decoy techniques during engagements.

c.  Flight routes. Included should be procedures that optimize survivability
in relation to the tactical situation. Examples might be:

& (Classification) J
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(1) No closer than ___km to known enemy air defense artillery (ADA)
emplacement, if possible.

(2) A minimum of a start point (SP), command posts (CP), reporting
points (RP) and checkpoints.

(3) No closer than ____km to friendly ADA /artillery positions.

(4) Will not utilize prominent terrain features, built-up areas for
flightpaths/checkpoints, if possible.

(5) Will not make approaches/ascents from/to altitudes direct to/from
friendly positions.

(6) Will designate primary and alternate PZs or LZs and firing positiéns.

d. Communications. Specific communications procedures should be referred
to and included in a separate communications annex. Procedures should include
communications security (COMSEC) principles in relation to use/nonuse of radio
communications, should emphasize good premission planning and briefings to
lessen communications requirements, emphasize teamwork, and illustrate
alternate codes, signals, and methods for communications when operating under
radio silence or in an electronic warfare environment.

. e.  Nuclear, biological, and chemical (NBC) operations. Specific procedures
should be referred to and included in a separate NBC annex. Procedures should
include the use and wearing of protective equipment, decontamination of
personnel and equipment, protective countermeasure to be employed while
conducting a flight mission, monitoring requirements, and maximum dose rates in
relation to time in a nuclear environment. ‘

f-  Reduced-visibility operations. Included might be procedures for:

(1) Visibility and ceiling requirements for safe flight operations.

(2) Required equipment, its use and care.
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(3) Flight planning requirements such as ATC/NAVAIDs, maps, charts,
navigation techniques, and approach/departure procedures.

(4) Aircraft formations and flight separation requirements.

(6) Inadvertent meteorological conditions procedures.

(6) Reduced-visibility flighttime limitations ﬁnd rest requirements.
(7) Aircraft lighting procedures and preflight requirements.

(8) IFR emergency procedures when engaged by threat air defense artillery
(ADA) systems.

-g+ii Aircraft survivability equipment. Included should be procedures for the
use and care of aircraft survivability equipment. Training requirements should be
referred to and included in the unit training SOP. User procedures might include:

a(d) Operational requirements/restrictions in relation to communications
security, and in an electronic warfare/nuclear environment.
+

(2) Maneuver procedures in response to radar warning receiver indications.

(3) Aircraft survivability equipment countermeasure procedures in relation
to radar warning receiver indications and various threat weapons systems.

k. Threat air defense artillery and missiles. Included might be:

(1) .Engagement parameters and procedures for various threat weapons
systems.

(2) - Engagement restrictions for certain threat weapons systems.

(3) Maneuver countermeasure procedures applicable to detection avoidance
or evasion when being tracked or engaged.

(4) Required reports or coordination procedures upon locating or being

engaged by threat weapon systems.
& (Classification) j
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i. Air-to-air combat. May include:

(1) Rules of engagement such as ‘“‘only in self-defense or defense of friendly
forces.”

(2) Maneuver procedures when being engaged by threat air vehicles.
(3) Support coordinating procedures and requirements.

5. Responsibilities:

a. Unit commander. The unit jcommander is responsible to advise his
immediate commander or the supported unit commander, as appropriate, on
procedures/restrictions as set forth in this annex. He is responsible for unit
aircrew countermeasure and survivability training; to insure that these personnel
are aware of procedures established in this annex; and that they are adheréed-to
during combat flight operations.

b. Platoon leaders. Platoon leaders are responsible to the unit commander
for:

(1) Insuring subordinates read, understand, and comply with procedures set
forth in this annex.

(2) Advising him on training requirements to support procedures as set
forth in this annex. '

(3) Keeping him current on countermeasure and survivability training
proficiency. '

(4) Recommending changes to the procedures set forth in this annex. _

c. Aircrew personnel. Aircrew personnel are responsible to platoon leaders
for:

(1) Compliance of procedures as set forth in this annex.

(2) Recommending changes as required to procedures contained in this
annex.
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AIRCRAFT BATTLEFIELD COUNTERMEASURES
AND SURVIVABILITY (ABC'S)

QUESTIONNAIRE

As the user of this publication, we are vitally interested in making you a member of our writing team. You
are encouraged to provide us with your opinion of this publication by filling out this questionnaire. Please
be sure to include your name, AUTOVON number, and unit so that we can follow up on your suggestion

or comments. -

Unit Address

AUTOVON
Name
1. Did you have any difficulty understanding the material presented in this publication? Yes
If your answer is Yes, which part(s) was unclear? _ No
2. In youropinion, are the techniques and procedures realistic and useful? If your answeris ___ Yes
No, or you think some changes are required, please explain. _ No
3. Areyou oryour unit using any techniques or procedures that are not contained in this pub- ____ Yes
lication which you think should be added? If your answer is Yes, what are they? __No
4. To your knowledge, are any of the techniques or procedures contained in this publication in Yes
conflict with local regulations, directives, or unit SOP? If your answer is Yes, what are they No
and how are they prohibited?
5. Does this book contain any techniques or procedures that you feel cannot be performed by Yes

average attack helicopter aircrew? If your answer is Yes, which ones and why? ——No




M e

If you could, what would you do to improve this book?

Do you feel that information from any other publication should be included in this book? Yes
If your answer is Yes, which one and why? ——No
Do you feel that the information in this publication might better serve the needs of attack Yes
helicopter aircrews if contained in some other manual? If your answer is Yes, whichoneand __ No

why?

e ——— -

Thank you for your time. Please remove this questionnaire from the book, fold in half, staple, and drop in
the mailbox.
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PENALTY FOR PRIVATE USE $300

Commander

US Army Aviation Center
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