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PART ONE 

SYSTEM DESCRIPTION 

CHAPTER 1 

INTRODUCTION 

1-1. Purpose and Scope 

a. This manual provides guidance for Redeye 
defense section personnel and others concerned 
with Redeye training and operations. Part one 
encompasses system description and operation; 
gunner operating procedures; target engagement 
procedures; system maintenance; decontamina­
tion and destruction of materiel ; and shipment, 
storage, and security. Part two contains guidance 
for air defense leaders and other personnel on 
mission, organization, responsibilities, and equip­
ment; fundamentals of employment; command 
and control; communications; reconnaissance, se­
lection, and occupation of position; survivability; 
and Redeye combat operations. Part three con­
tains information to assist personnel concerned 
with Redeye training and includes section and 
team drill, guided missile training set M76, mov­
ing target simulator, Redeye training procedures, 
and range firing. 

b. The material contained herein is applicable 
without modification to both nuclear and non­
nuclear warfare. 

c. The techniques and procedures described 
herein are primarily for guidance and are adapt­
able to various combat situations. Commanders 
may modify them as required by local condi­
tions. Instructors will find that this manual, to­
gether with FM 23-17A, FM 44-lA, ASubjScd 
23-17, and AT1' 44-3, provides a basis for the 
conduct of Redeye training. 

d. This manual is restricted to the presentation 
of unclassified data on the Redeye system. Classi­
fied information can be found in supplementary 
manuals, FM 23-17A and FM 44-lA. 

1-2. Recommended Changes and Comments 

Users of this publication are encouraged to sub­
mit recommended changes or comments to im­
prove the publication. Comments sholud be keyed 
to the specific page, paragraph, and line of text 
in which the change is recommended. Reasons 
will be provided for each comment to insure 
understanding and ieomplete evaluation. Com­
ments should be prepared, using DA Form 2028 
( Recommended Changes to Publications), arn:1 
forwarded direct to Commandant, US Army Air 
Defense School, ATTN: ATSAD-DL, Fort Bliss, 
Texas 79916. 

1-3. References 

Publications used as references for this manua1 

and those offering further technical information 
on subjects included herein are listed in appendix 
A. Redeye employment doctrine for specific mili­
tary branches is ihcluded in FM 6-140, FM 7-10, 
FM 7-20, and FM 17-1. 

1-4. Abbreviations 

Abbreviations are defined the first time they are 
used in this manual. For a list of military ab­
breviations, see AR 310-50. 

1-1 
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CHAPTER 2 

SYSTEM DESCRIPTION AND OPERATION 

Section I. GENERAL 

2-1. Introduction by well-trained gunners, is an effective air de­
fense weapon.Reyeye is a man-portable, shoulder-fired, air de­

fense guided missile system designed to provide 
2-2. System Descriptioncombat units with the capability of destroying 

low-altitude hostile aircraft. Because it is man­ The Redeye guided missile system (intercept-aer­
portable, it can be deployed easily and flexibly ial guided missile system) (fig 2-1) is composed 
throughout the forward area. The Redeye wea­ of five basic items: Redeye weapon (a missile, 
pon can be employed to provide protection for launcher, and battery/ coolant unit combination) ; 
critical areas or to cover probable enemy air ap­ shipping and storage container (monopak M571 
proaches. It moves with the troops, providing con­ or unipak XM585); guided missile test set AN/ 
tinuous and responsive air defense. Redeye can TSM-82 (X0-1) ; and two training devices; field 
destroy a wide variety of aerial targets, includ­ handling trainer (intercept-aerial guided missile 
ing jet and propeller aircraft, helicopters, and system M46A2) and training set M76. For Red­
reconnaissance drones. Redeye, when employed eye guided missile system data, refer to table 2-1. 

TRAINERS 

D 
M46A2 

D 
M49 

SHIPPING AND STORAGE
GUIDED MISSILE TEST SET CONTAINER 

J<'igure 2-1. Redeye guid~d missile system. 
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Tablil 2-1. R cdeye Guided M fssile System Data 

Item 
Length 
(inches) 

Wi~th 
(inches) 

Heiirht 
(inches) 

D lameter 
(inches) 

Weight 
(pounds) 

Redeye weapon (complete with 50.5 4.7 10.9 - - - 28.9 
cover and launcher battery/ (sight (sight 
coolant unit) M41 folded) folded) 

Missile 47.5 - - - - - - 2.75 18.0 

Launcher (without cover, sling, 29.7 - - - - - - 3.61 8:5 
and launcher battery/ coolant -
unit (BCU)) 

Launcher BCU (M41) 6.0 - - - - - - 1.86 1.2 

Receptacle cap (M41) 3.9 - - - - - - 1.9 0.09 

Shipping and storage container 56.5 15.5 12.6 - - - 42.5 
(monopak) (M571) (empty) 

75.0 
(full) 

(Unipak) (XM585) 56.5 10.0 15.5 - - - 19.0 
(empty) 

50.0 
(full) 

Section II. DESCRIPTION OF PRINCIPAL COMPONENTS 

2-3. Redeye Weapon by firing. The launcher houses the missile prior 
to firing and provides the controls and powerThe Redeye weapon (fig 2-2) consists of three 
and coolant channels necessary for taregt acquisi­

major components-launcher, missile, and launch­ tion and firing. A launcher battery/ coolant unit 
er battery/ coolant unit. The missile, sealed with­ is inserted in the battery/ coolant unit receptacle 
in the launcher, is not removed in the field except when the weapon is to be fired. 

.. 

• 

Figure 2-2. Redeye weapon. 

2-2 



FM 23-17 

a. Launcher. The Redeye launcher (fig 2-3) 
has three main sections-launch tube, open sight 
assembly, and gripstock. It provides the means 
for transporting, aiming, and firing the missile. 
The electrical connection between launcher and 
missile is made through a retractable launcher­
to-missile connector (umbilical assembly). The 
launcher is discarded after the missile is fired. 

(1) Launch tube. The launch tube, a cylin­
drical container which houses the missile, is the 
main support for all other parts of the launcher. 
Both ends of the launch tube are sealed with 
breakable disks. The purpose of these disks is to 
seal the missile in a low-humidity environment. 
The front disk is transparent to infrared ( IR 
radiation and allows the missile to sense the 
target without breaking the seal. Both disks 
break when the missile is fired. 

(2) Open sight assembly. The Redeye weap­
on has an open sight assembly (fig 2-4) which 
provides the means to aim the weapon, track 
the target, perform range estimation, and insert 
superelevation and lead. The sight provides ret­
icles for ranging and for the insertion of super­
elevation and lead. The sight assembly has an 
acquisition indicator mounted to the rear of the 
sight cover. This device provides the gunner with 
an audible and vibratory indication when the 
missile seeker has acquired the target. The entire 
sight assembly can be folded when not in use. 

COVER 
SIGHT 

ASSEMBLY 
LAUNCH TUBE 

HUMIDITY 
INDICATOR 

PLUG 

JR 
WINDOW 

PRESSURE­
OPERATED UNCA 

ONE-WAY SWITCH 
VALVE 

UMBILICA 

GAS 
COOLANT 
SUPPLY 
L IN ES FIRI NG 

' TR IGGER 

~LAUNCHER
BATTERY / COOLANT UNIT 

( OR RECEPTACLE CAP ) 

(3) Gripstock. The launcher gripstock as­
sembly is attached to the lower forward end of 
the launch tube. It contains the controls an<l 
power and coolant channels necessary to launch 
the missile. The pistol grip, near the center of 
balance, is the natural right-hand hold point of 
the weapon. Located forward of the pistol grip 
is the battery/ coolant unit receptacle which has 
a receptacle cap installed when the weapon is not 
in use. 

(a) Controls. The controls consist of the 
safety and actuator device, uncaging switch, and 
firing trigger. 

1. Safety and actuator device. The 
safety and actuator device is a manually operated 
mechanism located on the left side of the grip­
stock assembly ( fig 2-3). When locked, the de­
vice prevents inadvertent activation of the ther­
mal battery in the launcher battery/ coolant unit. 
Manual operation of the device activates the ther­
mal battery to furnish power for the missile and 
launcher electrical systems and release the cool­
ant gas to cool the seeker detector cell in the 
missile. 

2. Uncaging switch. The uncaging 
switch is a manually operated switch located on 
the left side of the gripstock assembly (fig 2-3). 
It is manually pressed to uncage the gyro to track 
a moving target after the missile seeker has ac­
quired the target. When the uncaging switch is 

AND 
DEVICE 

FRANGIBLE 
DISK 

GRIPSTOCK 
ASSEMBLY 

SQUIB 
IGNITER 
LEADS 

Figure 2-9. Redeye launcher (exploded view). 
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COMPLETE SIGHT 
PICTURE AS SEEN 

THROUGH SIGHT RETICLE 

Figure 2-4. Open sight assembly. 

released, the gyro is electrically locked and held 
in alinement with the longitudinal axis of the 
missile/ launcher (caged). 

3. Firing trigger. The firing trigger is 
a manually operated mechanism located on the 
gripstock assembly (fig 2-3). The trigger, when 
pressed, initiates the missile launch sequence. 

(b) Power. The electrical power required 
to condition the weapon for firing (prelaunch 
power) is supplied by the thermal battery por­
tion of the launcher battery/ coolant unit. Elec­
tronic modules within the gripstock assembly 
provide prelaunch power distribution to the mis­
sile through an umbilical assembly. The launcher 
battery/ coolant unit ( ( c) below) will provide 
prelaunch power for at least 30 seconds. 

(c) Coolant. The coolant portion of the 
launcher battery/ coolant unit contains freon gas 
used to cool the detector cell, making it super­
sensitive to the presence of infrared radiation. 
The freon is delivered to the missile through a 
gas line which is sheared as the missile leaves the 
launcher. 

b. Redeye Missile. The Redeye guided missile 
(fig 2-5) is a supersonic, surface-to-air missile 

using passive infrared (IR) homing and pro­
portional navigation guidance. It has six major 
sections: seeker, control, missile battery, fuze and 
warhead, rocket-motor, and tail assembly. 

(1) Seeker section. The seeker section (fig 
2-6) contains the seeker head (gyro optics unit) 
IR c~tector and electronic modules. The detector 
senses target IR radiation and converts it to an ..electrical output signal which is used t0 keep the 
seeker locked on the target and to generate guid­
ance commands for the missile during flight. The 
seeker tracks the IR source automatically after 
the gyro is uncaged and during missile flight. 

(2) Control section. The control section (fig 
2-7) is composed of an electronic unit and motor­
driven control surfaces (fins). The control sur­
faces are folded when the missile is in the launch 
tube and snap out and lock into place after they 
clear the tube. One pair of control surfaces is 
stationary during flight. The other pair is mov­
able, steering the missile by means of a servo 
torque motor and gear drive. The electronics unit 
senses error signals generated by the seeker sec­
tion and sends amplified electronic signals to the 
steering motor. The ampli'fied error signals are 

2-4 
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SEEKER HEAD 
ASSEMBLY SEEKER 

SECTION MISSILE 
CONTROL BATTERY 
SECT/'ION SECTION 

WARHEAD / FUZE 
SECTION 

Figure 2-5. 

converted to steering commands which direct the 
missile to the target. During prelaunch, electrical 
power for the operation of the control section is 
provided by the launcher battery/ coolant unit 
through an umbilical assembly. 

(3) Missile battery section. The missile bat­
tery section (fig 2-8) provides electrical power 
for the missile during flight. The battery electro­
lyte is a solid substance that remains inert at 
ambient temperatures encountered by the unfired 
missile. The battery is activated when the firing 
triQ"o-er is nressed. An electric squib sets off a 
thermite change which melts the electrolyte. The 
missile battery then develops a 40-volt output 
within 0.5 second. 

(4) Fuze and warhead section. The fuze and 
warhead section (fig 2-9), consisting- of a fuze and 
wEJrhead, is located behind the missile battery 
section. 

(a) Fuze timer. The fuze timer performs 
thrPe functions: it ig-nitPs the sustain.Pr motor 
at the proper time, arms the warhead during a 
subsequent time period, and prepares the war­
head for detonation. Safety features are in­
cluded to in~ure that the missile is safe during 
normal shipping and handling movements prior 
to firing. Further details on time sequence func­
tions are explained in paragraphs 2-15-2-19. 

Redeye missile. 

(b) Warhead. The warhead performs two 
functions: it provides the explosive force to de­
stroy the target and, if the missile fails to hit 
the target, destroys the missile after a set time 
of flight. The warhead, when armed, can be de­
tonated in any one of three ways. 

1. Penetration impulse generator. When 
the warhead penetrates a metal object, a firing 
pulse is generated which detonates the warhead. 

2. Inertia sensing device. To further in­
F; t1re detonation, an inertia sensing device de­
tonates the warhead upon deceleration of the 
missile as it impacts the target. 

3. Self-destruct. Should a missile miss 
the target, a self-destruct circuit will detonate 
the warhead after approximately 15 seconds of 
flight. 

(5) Rocket-motor section. The rocket-motor 
section (fig 2-10) consists of an ejector motor 
and a substainer motor. Three distinct and sep­
arate rocket-motor performance phases are a high 
thrust, short duration ejection phase to accelerate 
and spin the missile in the launch tube; a no­
power phase to allow the missile to coast away 
from the gunner; and a sustainer phase that 
provides thrust to accelerate and maintain the 
missile in flight. 

(a) Ejector motor. The ejector motor pro-

2-5 
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Figure 2-6. Seeker section. 

vides the thrust to eject the missile from the 
launch tube. When .the trigger is pressed, the 
missile battery activates and retracts the um­
bilical. Retraction of the umbilical causes. the 
eject motor to fire. The propellant is expended 
before the missile leaves the launch tube. The 
missile, during ejection, is caused to spin by the 
action of the propellant gases on the folded tail 
fins ((6) below). The missile then coasts for ap­
proximately 7. meters before the fuze timer fires 
the sustainer motor, thereby providing gunner 
safety from sustainer motor ba.ckblast. 

(b) Sustainer motor. The sustainer motor 
contains a rapid-burning, solid propellant which 
provides the thrust to accelerate the missile and 
maintain its flight attitude. 

(6) Tail assembly section. The tail assembly 
section (fig 2--11) consists of four stabilizing fins 
that are in a folded position while the missile is 
in the launch tube. When the missile is fired, the 
ejector motor exhaust (gases) strikes the tail 
fins which are canted. The resultant reaction 

causes the missile to spin counterclockwise (view­
ed from th.e rear) as it moves forward in the 
launch tube. After the missile is ejected from 
the launch tube, the tail fins unfold and lock in 
flight position. These airfoil-shaped fins then re­
act against the atmosphere and maintain the roll 
rate required to stabilize the longitudinal axis of 
the missile throughout its flight. The tail fins do 
not provide any guidance action. 

c. Launcher Battery/ Coolant Unit. The launch­
er battery/ coolant unit (BCU) (fig 2-12) consists 
of a thermal battery which energizes the launch­
er electrical circuits during the prelaunch se­
quence and a gas coolant supply unit which cools 
the infrared detector in the missile seeker to the 
required operational temperature. The BCU is 
inserted in its receptacle in the launcher prior to 
activation of the weapon. The unit is activated 
when the safety and actuator device on the launch­
er is pressed forward. Once activated, the bat­
tery will supply power for a minimum of 30 sec­
onds, after which it is discarded. If the firing 
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Figure 2-7. Control section. 

Figure 2-8. Missile battery section. 

sequence is discontinued any time after the bat­
tery is activated and before the missile is fired, 
the BCU must be replaced. Three BCU are issued 
with each weapon. 

2-4. Shipping and Storage Container 
a. Monopak. The monopak shipping and stor-

Figur,; 2 - 9. Fuze and warhead section. 

age container M571 (fig 2-13) is a two-piece 
aluminum shell with a capacity of one Redeye 
weapon and three battery/ coolant units. The con­
tainer is fungus- and moisture-resistant. Protec­
tion is provided against shock and vibration ex­
pected to be encountered during all modes of 
transportation. Saddle-type padded supports hold 
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.. 

Figure 2-10. Rocket-motor section. 

Figure 2-11. Tail assembly section. 

the weapon firm within the container. The bat­
tery/ coolant units are held firm in formfittiug 
holes. The container cover is secured with 10 
twist-lock steel latches. Handles are positioned to 
allow two men to transport and load the con­
tainer on a vehicle. 

b. Unipalc. The unipak shipping and storage 
container XM585 (fig 2-14) is a molded flame­
retardant polystyrene container with foam cush­
ioning and saddles. A moisture vapor barrier bag 

(fig 2-15) encloses the weapon for long-term 
storage and is removed at the ammunition supply 
point at the time of issue but remains with the 
weapon system. The unipak container provides 
physical and environmental protection to one 
weapon and three BCU during handling, ship­
ping, and storage conditions encountered in field 
army use. The unipak container is an expendable 
item. 

c. Usage of Containers. The monopak contain­
ers are issued for the command stocks of the 
unit. The unipak containers are issued from the 
supply points with the basic load for each team. 
In CONUS the basic load may be issued to teams 
in monopak containers. The monopak containers 
can be carried in the trailer M416 or truck, M37-
Bl; however, they do not form as compact a e 

load as the unipak containers. Both containers 
provide the required protection for the weapon 
and either one may be used in any combat en­
vironment. When the Redeye in a unipak is 
transported by helicopter, the Redeye weapon 
must be inclosed in a moisture vapor barrier bag 
to provide adequate electrostatic protection. 

2-5. Test Set 
The guided missile test set (GMTS) AN/TSM-
82 (fig 2-1) is used to test the Redeye guided 
missile system M41. The test set is used by direct 

2-8 
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Figure 2-12. Launcher battery/coolant unit . 

• 
and general support personnel to perform func­
tional checks on Redeye weapons before they are 
issued, and at 12-month intervals thereafter. The 
GMTS provides electrical power and coolant to 
the weapon and an IR source to test the opera­
tion of the seeker. Switches and meters are pro­
vided on the GMTS to provide observation of the 
functions of the Redeye weapon under test. The 
test set is usually located at the ammunition sup­
ply point (ASP) The test set is issued to TOE 
and TDA units in support of Redeye and these 
units will provide direct and general support to 
ASP and the user. (For details on the GMTS, 
see TM 9-1400-425-35.) 

2-6. Field Handling Trainer 

The field handling trainer M46A2 (fig 2-16) con­
sists of a full-scale weapon launcher which has 
been ballasted to simulate the weight and feel of 
the tactical weapon. The trainer is identical in 
external appearance to the Redeye weapon. The 
trainer is a rugged, inexpensive devi~e designed 
to provide the gunner practice in the basic skills 
of Redeye weapon handling, operation, sighting, 
and ranging. Because the trainer does not have 
an infrared radiation acquisition capability, in­
dications of target acquisition are not provided. 
Controls and mechanical operations are the same 
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Figure 2-13. Monopak shipping and storage 
container M571. 

Figure 2-14. Unipak shipping and storage 
container XM585. 
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Figure 2-15. Redeye weapon in moisture vapor 
barrier bag. 

Figure 2-16. Fiel,d handling trainer M46A2. 

as that of the rear weapon. The trainer contains BA-523/ PSQ, battery charger PP6118/ PSQ, and 
no operational electronic equipment. Each Red­ shipping and storage container M590 (fig 2-17). 
eye team is issued a trainer. (For further informa­ Description, operating instructions, and proce­
tion, see TM 9-1400-425-12.) dures for evaluating Redeye gunners on this 

training set are found in chapter 16. (A complete 
2-7. Guided Missile Training Set description of training set M76 and operator and 
The guided missile training set M76 consists of organizational maintenance procedures are found 
tracking head trainer M49, four dry batteries in TM 9-6920-428-12.) 

•I 
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Figure 2-17. Training set M76. 

Section Ill. SYSTEM OPERATION 

2-8. General 

The Redeye missile is an infrared radiation seek­
ing, passive homing missile; i.e., the missile re­
sponds to target radiations in the infrared fre­
quency spectrum and uses these radiations to 
guide itself to target intercept. The nature of 
infrared radiation and the sequence of operation 
of the Redeye missile from activation through 
warhead detonation are described in this see­
tion. 

2-9. Nature of Infrared Radiation 

a. Infrared (IR) radiation is the band of elec­
tromagnetic wavelengths in the infrared fre­
quency spectrum just below visible light. All sub­
stances radiate IR energy, the amount depending 
largely on their temperature. IR energy has pro-

perties similar to light; i.e., it travels in a straight 
line and at the same speed as light. 

b. The missile senses IR radiation emitted by a 
target by optically focusing this energy on the 
surface of an infrared detector in the missile 
seeker system. Optimum sensitivity for the de­
tector cell is obtained at a temperature of ap­
proximately -100° F.; the cell is cooled to this 
temperature by the coolant in the BCU. When 
the seeker acquires the IR energy emitted by a 
target, acquisition signals are produced by the 
weapon which inform the gunner that the target 
has been acquired. 

2-10. Redeye Weapon Operation 

Redeye weapon operation begins when a potential 
target has been sighted and a tentative engage-

2-12 
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ment decision made. The steps in this operation 
of the Redeye weapon, when fired, consist of in­
ternal weapon functions and manual operations 
performed by the gunner. The steps are described 
sequentially in paragraphs 2-11-2-19. 

2-1 1,. Weapon Activation and Warmup 

Weapon activation occurs when the gunner op­
erates the safety and actuator device. This ac­.. tivates the launcher BCU (para 2-3a(3) (a)1). 
Warmup occurs within a period of 3 to 5 seconds 
during which certain components are brought up 
to the mechanical and electrical condition re­
quired for system operation. This time lapse and 
limited BCU life make it necessary to delay weap­
on activation until the target is at the correct 
range, and then to fire the weapon within ap­
proximately 30 seconds after activation. The fol­
lowing events occur during activation and warm­
up (fig 2-18). 

a. Launcher Battery/ Coolant Unit Activated. 

~ ~ /,....,.,, 
~~ 6 

/;~ "r 
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Operating the safety and actuator device activates 
the BCU to provide electrical power for the mis­
sile and launcher and start the coolant gas flow 
(fig 2-18 (1)). 

b. Gas Coolant Flow. Freon gas flows from the 
BCV to the seeker, expands to cool the IR de­
tector cell to -100 ° F. within about 3 to 5 sec­
onds, and then exhausts to the atmosphere (fig 
2-18(2)). 

c. Weapon Aimed. The Redeye weapon is aimed 
so that the target image appears in the center 
of the sight range ring (fig 2-18(3)). 

d. Acquisition Indicator Circuits Energized. 
When sufficient target radiation is received to 
enable seeker tracking, an audible tone will be 
generated from the gunner to indicate the IR 
seeker has acquired the target (fig 2-18(4)). 

e. Gyro Spin Motor Energized. The gyro motor 
is energized by the launcher BCU and starts to 
spin the gyro up to full speed. The acquisition 

1 
2 
3 

Launcher BCU activated. 
Coolant gas flow. 
Redeye weapon aimed. 

4 Acquisition indicator cir­
cuits energized. 

5 

6 

Gyro spin moter energiz­
ed. 
Gyro caged. 

Figure 2-18. Events during warmup. 
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indicator provides an audible signal indicating 
gyro spinup (fig 2-18(5) ). 

f. Gyro Caged. The launcher battery energizes 
the gyro cage circuit so that the gyro is electrical­
ly caged along the gunner's line of sight (fig 
2-18(6) ). 

2-12. Acquisition 

When the target provides sufficient IR energy to 
the seeker, audible and vibratory signals are gen­
erated by the acquisition indicator circuits. This 
informs the gunner that the target has been ac­
quired. If the gunner aims away from the target 
when the gyro is caged the signal will change 
tone or cease. The following steps occur during 
target acquisition (fig 2-19). 

a. Seeker Senses Target. Infrared detector cell 
in seeker senses infrared energy and converts it 
to an electrical output which is applied to the 
acquisition indicator circuit (fig 2-19 (1)). 

b. Acquisition Indicator Sounds. An audiblE:-

signal fodicates that infrared radiation from the 
target is detected (fig 2-19 (2)). 

2-13. Uncaging Gyro and Inserting 
Superelevation and Lead 

a. Uncagiri,g Switch. The seeker, when caged, 
is locked in alinement with the sight range ring 
and must be uncaged (released) to automatically 
track a moving target. When acquisition signals 
are obtained, the gunner presses and holds the 
uncaging switch. Operation of the uncaging 
switch (fig 2-20(1)) uncages the gyro and frees 
the seeker to automatically track the target while 
the gunner inserts superelevation and lead. 

b. Superelevation and Lead. Superelevation is 
the elevation angle added to the missile-target 
line of sight to compensate for the effects of 
gravity on the missile after it is ejected and prior 
to sustainer motor ignition (fig 2-20(2)). Super­
elevation also prevents the missile from hitting 
the ground when it is fired at low-flying targets. 

1 Seeker senses target. 2 Acquisition indicator 
sounds. 

Figure 2-19. Acquisition. 
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For incoming or outgoing targets (fig 2-21), the 
gunner moves his line of sight to the target from 
the range ring down to the 15 ° superelevation 
reticle (fig 2-21 (A)) with no lead. For right-to­
left crossing courses, the gunner moves his line of 
sight to the target down 15° from the range ring 
and laterally 10° ( fig 2-21 (B)). For left-to-right 
crossing courses, the gunner inserts 18° super­
elevation and 10° lead (fig 2-21(C) ). The extra 
3 ° superelevation are added because of missile tip­
off caused by missile rotation. 

2-14. Firing 

The firing trigger must remain pressed (fig 2-
22), the uncaging switch must be held down, and 
the gunner must keep tracking the target until 
missile ejection occurs. There is no recoil when 
firing the Redeye weapon, only a change in the 
weight of the launcher as the missile ejects. 

a. Missile Battery Activated. Pressing the fir­
ing trigger activates the missile battery (fig 2-22 
(1)). 

~ ' ' 
'-

'-
' ' ' ' ' ' '-

' ' ' '-
' '-, 

1 Gyro uncaging switch op­
erated. 

b. Umbilical Retracted. The umbilical is re­
tracted from the missile 0.25 to 0.5 seconds 
after the trigger is pressed, depending on the out­
put of the missile battery (fig 2-22(2)). 

c. Ejector Fires. Retraction of the umbilical 
causes the ejector in the launch tube to be fired 
(fig 2-22(3) ). 

2-1 S. Missile Ejection 

Shortly after the firing trigger is pressed, the 
missile ejector motor ignites and generates the 
thrust required to eject the missile from the 
launcher (fig 2-23). 

a. Missile Spin. Before it leaves the launch 
tube, the missile is spinning at the full flight rate 
by the force of the ejector exhaust against the 
still-folded tail fins (fig 2-23(1) ). 

b. Fuze Timer Starts. When the ejector pro­
duces a missile acceleration of 28g, an inertial 
switch in the fuze timer closes and the fuze 
timer starts (fig 2-23(2) ). 

2 Superelevation and lead 
inserted. 

Figure 2-20. Gyro uncaged; superelevation and 
lead inserted. 
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RANGE RING 

1s· 
SUPERELEVATION 

FOR TARGETS 
CROSSING LEFT 

TO RIGHT 

~+ 

"\ 

_______ / 

15° SUPERELEVATION 
FOR INCOMING/ OUTGOING 
TARGETS OR TARGETS 

CROSSING RIGHT TO LEFT 
Q 

I 
+-~~-

C LEAD FOR TARGETS 
CROSSING 

LEFT TO RIGHT 

-10·-J-10·~ 

A. NO LEAD FOR TARGETS 
INCOMING OR OUTGOING 

Figure 2-21. Sight reticle. 

B. LEAD FOR TARGETS 
CROSSING 

RIGHT TO LEFT 

', 

2 " 

,. 

1 Missile battery activated. 2 Umbilical retracted. 

Figure 2-22. Firing. 

3 Ejector fires. 

2-16. Missile Coast 

Under the force imparted to it by the ejector 
and after clearing the launcher, the missile 

coasts approximately 7 meters before the sus­
tainer motor fires (fig 2-24). As the control 
surfaces and tail fins clear the launch tube, they 
snap out and lock in place ( fig 2-24 (1)). The 

I· 
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1 Missile spin. 2 Fuze timer starts. 

F i gure 2-28. Missile ejection. 

... 

1 Control surfaces and tail 2 Missile coast. 
fins. 

F i gure 2-24. Missile i;oast. 

ejector is completely expended before the missile circuit 0.31 second after the missile is ejected 
is entirely out of the launch tube (fig 2-24(2) ). (fig 2-25(1) ). At this time the missile is ap­

proximately 7 meters from the gunner. This de­
2-17. Sustainer Motor Ignition (fig 2-25) lay insures that the missile is sufficiently clear 

a. A fuze activates the sustainer motor firing of the gunner before the sustainer motor ignites. 

L! 
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b. The fuze arms the war];lead 1.6 seconds 
after the fuze timer starts (provided the mis­
sile has reached sufficient acceleration) (fig 2-25 
(2)). 

c. At the same time that the warhead is armed, 
the self-destruct cycle is started ( fig 2-25 ( 3) ) . 

2-18. Guidance 

The Redeye missile uses the principle of propor­
tional navigation for guidance on a collision 
course to the target. The seeker section provides 
tracking error signals used by the control sec­
tion to generate and apply steering commands 
during flight (fig 2-26). Guidance actions are as 
follows: 

a. Tracking the Target. The seeker section 
(fig 2-26(A)) detects any difference between 
the seeker (gyro) line of sight and the source 
of IR energy. This tracking error signal is then 
used in a tracking servo-loop to reposition the 
seeker (fig 2-26(B)) so that it is continuously 
aimed at the target (fig 2-26(1) ). 

b. Guiding the Misdile. The control section 
(fig 2-26(C)) receives inputs from the seeker 

section, enabling it to compute the error be­
tween the gyro optics line of sight and the mis­
sile line of flight, and corrects the line of flight 
by changing the angular position of the control 
surfaces (fig2-26(2) and (D)). 

2-19. Warhead Detonation 

In the final phase of missile flight, the war­
head explodes on target penetration or impact, 
or the missile is destroyed in flight by a self­
destruct mechanism (fig 2-27). 

a. Target Hit. The warhead will be detonated 
by one of two methods when the missile hits 
the target (fig 2-27 ( 1) ) . 

(1) The penetration impulse generator will 
detonate the warhead as the missile body pene­
trates the metal skin of the target. 

(2) The impact switch will detonate the war­
head if the missile impacts a solid portion of the 
target. 

b. Self-Destruct. If the missile does not hit 
the target, the warhead will be detonated by 
the self-destruct system (fig 2-27 (2)) approxi­
mately 15 seconds after launch. 

...... 

-........... 

1 Sustainer fires. 2 Warhead armed. 3 Self-destruct cycle begins. 

Figure 2- 25. Sustainer motor ignition and 
warhead arming. 
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2 Guiding the missile.1 Tracking the target. 

Figure 2-26. Guidance . 
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1 Senses target hit. 2 Self-destruct system. 

Figure 2-27. Warhead detonation. 
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CHAPTER 3 

GUNNER OPERATING PROCEDURES 

Section I. PREOPERATIONAL INSPECTION AND HANDLING PROCEDURES 

w 

"' 

3-1. Identification Markings 

Both the shipping and storage container and 
Redeye weapon bear colored markings to dis­
tinguish between tactical and inert weapons. 
Markings must be checked to insure that the 
Redeye item chosen is the type the gunner has 
been directed to use. Figures 3-1 and 3-2 show 
the storage container markings; figure 3-3 shows 
the Redeye weapon and field handling trainer 
markings. The identification markings of the 
guided missile system training set M76 are dis­
cussed in chapter 16. 

a. Shippinr, and Sforaf1e Container. The iden­
tification markings for the container are on two 
diagonal corners of the container top. A container 
with a tactical Redeye weapon is marked with 
yellow squares. Colors are not required for iden­
tifying a container housing a Redeye trainer. 

b. Weapon Markings. Four 1-inch squares are 
painted on the front and rear of the tactical 
weapons as indicated below. 

(1) Front of weapon. Yellow squares indi­
cate a tactical weapon. 

(2) Rear of weapon. Brown squares indicate 
a tactical or telemetry weapon. The word INERT 
in 2-inch white letters indicates a trainer. 

3-2. Preoperational Inspection Procedures 

After the Redeye weapon is removed from the 
shipping and storage container, the weapon 
should be inspected in accordance with the proce-

dure stated in table 3-1. This table includes the 
"service upon receipt" inspection. 

3:.._3_ Handling Procedures 

The following precautions must be observed dur­
ing unpackaging and handling of the Redeye 
weapon. 

Caution: Prior to unlocking latches on ship­
ping and storage container, depressurize the 
container by using finger pressure only. The 
depressurization valve is located midway on one 
side of bottom half of container (fig 2-13). 

a. When removing the weapon from the stor­
age container, care must be exercised not to dam­
age the rocket-motor squib wires which are en­
capsulated on the outside of the launch tube. 
When removing the weapon from the unipak 
container, remove platens prior to lifting weap­
on out of container. 

b. The weapon always must be rested on its 
right side. Do not stand the weapon on its end. 

c. While the gunner is walking, he should 
carry the weapon by placing the carrying sling 
around his shoulder. The seeker end of the weap­
on should point upward. The sling should be 
adjusted tight enough to prevent the weapon 
from swinging excessively. Improper handling of 
the weapon can result in misalinement of the 
sight or damage to electrical and mechanical 
parts. The protective covers should not be re­
moved until preparing to fire the weapon. 
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SEE NOTE 5 

f~TYP 
- - -------1~1.00 TYP ;~ ~ 

RE- USABLE COHTAIHER-00 HOT DESTROY 

5.620j
1.500 1.500 

WSTORAGE TEMPERATURE 
LIMITS -6S°F +160"F□ .125 TYP 

.125 .500 
TYP 

.500 TYP 
_[ .125 TYP 0 .S00 TYPL 

WT. LBS 
CU. FEET -----¼--,- ~LOT HO. ~ D
DA TE LOADED ♦ JTl=OTY. 

. 125 , __J 2.000 I ,)It::::::::= 9.soo =--::l t ] J.50 0l.5(X)J , I 

2.500 SQ. 
TYPICAL 

NOTES: 
1. ALL COLORS TO BE IN ACCORDANCE WITH 

FED STD -595 . ( 6 PLACES ) 

2. FED. STOCK NUMBER APPLIES TO MISSILE 
WEAPONS SYSTEM AND CONTAINER AS A _r ·.500 
UNIT OF ISSUE. 

3. BASIC COLOR OF CONTAINER EXTERIOR SHALL I IIQ.·,.a ll - ~1.000 
BE ENAMEL PER TT - E - 529, OLIVE DRAB ---rCOLOR NO. X24087. 

4. ALL DATA MARKINGS SHALL BE PER COLOR 
CODES IN ACCORDANCE WITH CHART I, USING 
ENAMEL PER TT. E- 529. 

5. 2½ INCH COLOR SQUARES SHALL BE PER 
COLOR CODES IN ACCORDANCE WITH CHART I. 

6. DOT MARKINGS SHALL BE IN ACCORDANCE .250 TYP 
WITH CHART I. .250 -TYP7. DOT MARKING, FWD, AFT, THIS SIDE UP AND 
RE-USABLE CONTAINER DO NOT DESTROY 
SHALL BE CENTERED ON CONTAINER, DIMEN ­ T .. 
SION AS SHOWN . 4.000 

! 
.. 

CHART I 
COLOR CODES PER MIL-STD-709 

ARMY FEDERAL 2½ IHCH DATA DOT 
PART HOMEHCLATURE STOCK COLOR MARKING MARKING 

HUMBER HUMBER SQUARES COLOR REQUIRED 
1039e952 GW-IDED MISSILE SYSTEM, 1425-930 -9923 YELLOW YELLOW ROCKET AMMUNITION WITH 

I TERCEPT -AERIAL M41 23538 23538 EXPLOSIVE PROJECTILE 
10214925 GUIDED MISSILE SYSTEM . 1425-933 - 5352 WHITE INERT 

INTERCEPT · AER IAL, TRAINING: 27875 
M46A2 
GUIDED MISSI L E SYSTEM. WHITE INERT 
INTERCEPT -AERIAL , IN ERT 27875 

Figure 9-1. Shipping and Btorage container 
(monopak) identification markingB. 
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--..i- 3.500 2 PLACES 

f-1.125 

' w , 
o- o+----- ---1---11+--+-C I 

I :;: : 
~l 

WT. 50 LBS. 
cu. 5.1 

. -v , 1',' , DATE LOADED 
p 

----13..500----

NOTES: 
1. ALL COLORS TO BE IN ACCORDANCE WITH FED - STD - 595. 

.2.502. FED STOCK NUMBER APPLIES TO MISSILE WEAPONS SYSTEM. 
TYP

3. BASIC COLOR OF CONTAINER EXTERIOR SHALL BE PAINT LA TEX - BASE 
PER TT -P -0033, OLIVE DRAB COLOR NO. X34087 . 

4. ALL DATA MARKINGS SHALL BE PER COLOR CODES IN ACCORDANCE 
WITH CHART 1, USING PAINT LATEX - BASE PER TT- P -0033. 

..500 
5. 2 12 INCH COLOR SQUARES SHALL BE PER COLOR CODES IN 

.2.50ACCORDANCE WITH CHART 1. 
TYP 

6. DOT MARKINGS SHALL BE IN ACCORDANCE WITH CHART 1. 
7. ALL MARKINGS ARE TO BE APPLIED WITH STENCILS, USING STENCIL 

BOARD ·PER UU-P -534, TYPE II USING STANDARD STENCIL CUTTING 
MACHINES. AN AL TERNA TE METHOD USING A SILK SCREENING 
PROCESS, UTILIZING STANDARD BLOCK LETTERS, MAY BE USED . 

8. DOT MARKING, FWD, AFT AND THIS SIDE UP , SHALL BE CENTERED ON 
CONTAINER, DIMENSIONS AS SHOWN . 

9. WORD FWD WILL BE STENCILED ON CONTAINER END TO INDICATE 
LOCATION OF MISSILE NOSE IN CONTAINER . 

J 

10. DEP.A.RTMENT OF TRANSPORTATION PERMIT SHALL BE STENCILED IN 
('~ IN . HIGH LETTERS ) THIS AREA AT TIME OF LOADING CONTAINER. 

CHART 1 
COLOR CODES PER MIL-STD -709 

ARMY 
PART 

HUMBER 
NOMENCLATURE 

FEDERAL 
STOCK 

NUMBER 

2½ INCH 
COLOR 

SQUARES 

10398951 GUIDED MISSILE SYSTEM , 
INTERCEPT-AERIAL : M41 

1425-183-5990 YELLOW 
23538 

-----19.500--------~ 

STORAGE TEMPERATURE 
LIMITS .-66° F + 1eo" F 1..500 

LOT HO. c::::::J 
QTY . 1 

~ I I 
5 

i-------19.000------

2..500 SQ . 
TYPICAL 
( 6 PLACES ) 

..500 2 PLACES 

FSN. 
SERIAL NO. 
LOT NO. 
QTY. l -l 1.000 2 PLACES 

SEE 
NOTE 9 

.7.50 3.000 

..500 2 PLACES FWD 

FWD 

DATA DOT 
MARKING MARKING 
COLOR REQUIRED 

YELLOW ROCKET AMMUNITION WITH 
23538 EXPLOSIVE PROJECTILE 

GUIDED MISSILE SYSTEM, WHITE INERT 
INTERCEPT - AERIAL: INERT 27875 

Figure 9-2. Shipping and storage container (unipak) i dentification markii1gs. 
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1 INCH YELLOW SQUARES 
TOTAL OF 4 

( WARHEAD ROUND ONLY ) 

1 INCH BROWN SQUARES 
TOTAL OF 4 

• WARHEAD ROUND ONLY ) 

LOT NO. l:!Ji~ONINE/_RTROUNDS ONLY 

0i~i1f¼~_io211m t!:!:J - -
GUIDED MISSILE SYSTEM, ( - . '· l -
INTERCEPT • AERIAL: M41 

■ 

-~ZPER<TURE 

LIMIT - -
Figure 3-8. Redeye weapon identification 

markings. 

Table 3-1. Preventive Maintenance Checks and Services 

Sequence Corrective 
number Inspection point Procedure action 

Warning: Before opening shipping and storage container, puf'h depressurization valve in to allow all air to escape. Op­
erate valve by pushing with finger; do not use a tool or other object. 

1 I Shipping and storage container. I a. Check for external and internal Return container and weapon to 
damage. ammunition supply point 

(ASP). 
b. Check for proper closure. Return container to ASP. 
c. Check for water and foreign Return container to ASP. 

matter. 
I 

Warning: Before proceeding with weapon inspection, make certain that a receptacle cap is in the launcher BCU recep-
tacle-NOT a launcher BCU. If a launcher BCU is in the receptacle, make certain that the safety and actuator device is 
in the safe position; then replace the BCU with a receptacle cap. 

2 I Weapon overall appearance. I a. Visually check for evidence that IReturn container to ASP. 
weapon has been dropped or other-
wise mishandled. 

b. Inspect for presence of dirt, oil, or I Clean. 
other foreign matter. 

c. Check for evidence of water con- I Return weapon to ASP. 
tamination. 

3 Launch tube. Check for visible damage or evidence Return weapon to ASP. 
of water in launch tube. 

4 Gripstock. a. Check gripstock for visible Return weapon to ASP. 
damage. 

b. Inspect gripstock butt bumper for IReturn weapon to ASP. 
damage or looseness. 

5 Sling assembly. a. Check condition of webbing. IReplace. 
b. Check condition of adjuster. Replace. 
c. Check security of launcher sling Return weapon to ASP. 

swivels. 
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Table 3-1. Preventive Maintenance Checks and Services-Continued 

---.. J 

Sequence Procedure I Correctivenumber Inspection point action 

6 Cover (launch tube). a. Check for snug fit; it must be easy J Replace. 
to remove, but not loose enough to 
fall off. 

b. Inspect for breakage. Replace. 
c. Check for moisture and foreign Clean. 

matter. 

7 Retainer window a,;;sembly a. Inspect window for cleanliness. Clean. 
(launch tµbe forward end). b. Inspect window for breakage and/ Return weapon to ASP. 

or scratches. 
c. Inspect nylon ring for damage. Return weapon to ASP. 

8 Protective shock ring and disk a. Inspect for evidence of damage. Return weapon to ASP. 
(launch tube rear end). b. Inspect for cleanliness. Ring must Clean. 

be free of dirt and ice. 

9 Eject motor squib igniter leads Check that material covering wires is Return weapon to ASP. 
(on outside of launch tube). intact and unbroken. 

10 Sight. Check for damage (broken sight). Return weapon to ASP. 
11 Eyeshield. Check for damage or breakage. Replace. 
12 Sight bracket cushion. Check for cracks and tears. Return weapon to ASP. 
13 Sight frame cushion. Check for cracks and tears. Return weapon to ASP. 
14 Face guard. Check for cracks and tears. Return weapon to ASP. 
15 Acquisition indicator. Check for visible damage. Return weapon to ASP. 
16 Launch tube humidity indicator a. Check color of indicator. If lighter than lavender guide 

plug (cap assembly). on humidity indicator in cap, 
replace humidity indicator and 
dessicant cartridge. Hand 
tighten. 

b. Check condition of preformed pack­ Replace 0-ring. 
ing (0-ring). 

17 Receptacle cap. Check condition of preformed pack- IReplace 0-ring. 
18 Launcher BCU receptacle. ing (0-ring). 
19 Launcher BCU. Check interior for foreign matter and I Clean. 

clean contacts. 

a. Verify that there are three units IRequisition additional unit(s). 
for each weapon. 

b. Check color of heat-sensitive in­ If indicator is black, requisition 
dicator. replacement unit. 

.. c. Check contact rings and needle on Clean. 
top of unit for cleanliness. 

d. Verify that bond between head­ Requisition replacement unit. 
insulated cap and case is secure. 

... e. Check condition of preformed Replace 0-ring. 
packing (0-ring). 

Warning: The following steps require operation of safety and actuator device and firing trigger. Make certain that the 
component in the launcher receptacle is a receptacle cap-NOT a launcher BCU. 

2-0 I Safety and actuator device. IPress safety and actuator device I Return weapon to ASP. 
and rotate it out and forward to 
limit of its travel. A click should 
be heard. When released, device 
should return to the safe position 
and lock in place. 

21 Firing trigger. a. Pull firing trigger to limit of its I Return weapon to ASP. 
travel. A click should be heard. 
When released, trigger should re­
turn to original position. 

b. Inspect sealing boot for cracks IReturn weapon to ASP. 
and tears. Seal should be airtight. 
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Table 3-1. Preventive Maintenance Checks and Services-Continued 

Sequence
number Inspection point Procedure 

Corrective 
action 

22 Uncaging switch. a. Alternately press uncaging switch Return weapon to ASP. 
at each end and in the middle po-
sition of the switch. A click should 
be heard each time switch is 
pressed. When released, switch 
should return to original position. 

b. Inspect sealing boot for cracks and Return weapon to ASP. 
tears. 

Section II. FIRING PROCEDURES 

3-4. Precautions Prior to Firing b. Prefire Weapon Check. 

a. Safety Precautions. Safety precautions (1) Check battery receptacle contacts. 
which must be observed prior to firing are- (2) Check operation of safety and actuator 

(1) Insure that the area behind the weapon device, uncaging switch and firing trigger (table 
is clear of personnel and equipment to a dis­ 3-1). 
tance of 13 meters (fig 3-4) . (3) Check front and rear disks. 

(2) Do not fire with the launcher elevated (4) Check sight assembly. 
more than 65 ° nor less than 15°. 

(5) Check eject motor squib igniter leads. 
(3) Fire only from a standing position. 

(6) Check physical condition of entire weap-
(4) Wear ear protectors in addition to the on. 

helmet when firing under nontactical conditions. 
c. Launcher Battery/Cool,ant Unit Placement. 

(5) Use the plastic eyeshield on the weapon 
sight. Warning: Before inserting the BCU, make cer-
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Figure 9-4. Firing area safety diagram. 
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tain that the safety and actuator device is in the 
safe position. The Redeye weapon is shipped 
with a cap covering the launcher BCU receptacle. 
The cap should be kept in place until a BCU is 
inserted. Remove the receptacle cap by turning 
it counterclockwise. Insert a BCU in the recep­
tacle and turn it clockwise until it locks in place 
(fig 3-5). 

d. Launcher Battery/ Cool,a,nt Unit Repl,a,ce­
ment. 

Warning: Parts of the launcher BCU get ex­
tremely hot (400° F.) when activated and re­
mains too hot to touch for approximately 15 
minutes. Do not touch the case of a newly-fired 
BCU when removing it from the BCU receptacle. 
To remove the BCU, grasp the heat-insulated 
cap (fig 3-5) and turn it counterclockwise. After 
use, it may be discarded. Replace the BCU as 
explained in c above. 

3-5. Weapon Readying Procedures 

Prior to target engagement the Redeye weapon 
is readied for action. To ready the weapon for 
action the gunner-

{ 

... 

., 

Figure 9-5. Placement and safe method of 
removing launcher BCU. 
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a. Removes the launch tube cover', locks the 
sight assembly into position, and places the 
weapon on right shoulder ( fig 3-6). 

b Inserts the launcher BCU into the weapon, 
positions the right hand around pistol grip of 
the launcher gripstock, and positions the left 
hand on forward part of gripstock, cradling 
weapon between thumb and fingers (fig 3-7). 

3-6. Target Detection, Tracking, and Ranging 

When the target is visually detected, the gunner 
determines target direction ( fig 3-8). He then 
looks into the peep sight, positions the target 
image into the center of the range ring, and 
keeps tracking the target. He determines target 
type and determines if the target is engageable 
by ranging the target. Initial target ranging 
occurs prior to weapon activation but subsequent 
range estimates are made during the firing en­
gagement (see chapter 4). 

3-7. Weapon Activation and Warmup 

When the target is within the activate zone (as 
determined by range ring profiles), the gunner 
continues to track the target while he presses 
the safety and actuator device (fig 3-9) and ro­
tates it forward until a click is felt and/or heard. 
The gunner releases the safety and actuator de­
vice and continues tracking the target. The lo­
cation of the activate zone varies with the type 
of target, its velocity, and its flight path. 

3-8. Target Acquisition 

When IR radiation is acquired and audible steady 
target acquisition signals are received, the gun­
ner continues to track the target (fig 3-10). 
Two conditions are required for the missile seek­
er to acquire target IR radiation. 

a. The weapon must be activated and pointed 
at the target. 

b. The IR radiation from the target must be 
sufficiently strong. 

3-9. Uncaging Switch 

The gunner presses and holds the uncaging 
switch (fig 3-11) as soon as he receives an acqui­
sition tone. The audible signal should increase 
in intensity and clarity, indicating the missile 
seeker is tracking the target. If the audible sig­
nal is not obtained or is lost, the gunner recages 
the gyro (releases the uncaging switch) and con-
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Figure 9-6. Step 1. Remove launch tube cover 
and lock the sight assembly. 

Step 2. Place weapon on shoulder. 

_·&c: u0£i,i=t-..,;.,. __ 

tinues to track the target in the range ring until 
he has reacquired the target. The gunner again 
uncages the gyro and proceeds with the firing 
sequence. 

3-10. Super~levation and Lead 

When the target is within the launch zone, a~ 
specified in FM 23-17A, the gunner estimates 
target range and, if the target is positively iden­
tified as hostile, positions the target in one of the 
three lower semicircular positions to introduce 
superelevation (and lead as required) (fig 3-12) 
and proceeds with this step as previously stated 
in paragraph 2-13b. An easy way for the gunner 
to remember how to insert correct lead is to aim 

the weapon so that the target appears to fly from 
the left or right superelevation position toward 
the center superelevation position. 

3- 11 . Interrupting the Firing Sequence 

The gunner may interrupt the firing sequence 
at any time before pressing the firing trigger. 
When the firing sequence is interrupted after the 
safety and actuator device has been operated, 
the BCU may have to be replaced before con­
tinuing the engagement. Replacement of the BCU 
is dependent on whether sufficient time remains 
to complete the firing sequence (minimum of 30 
seconds). If insufficient time remains to com­
plete the sequence, the BCU is replaced, and 
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Figure 9-7. Step 9. Insert launcher BCU. 
Step 4. Position right hand. 
Step 5. Position left hand. 

the gunner commences a new firing sequence to insertion of superelevation and lead, the gunner 
complete the engagement if the target is still in presses and holds the firing trigger. He continues 
range. to track the target until the missile ejects ( fig 

3-13). When the target moves out of range be­
3-12. Firing Trigger Pressed fore the gunner completes the engagement se­
While the target remains in range and the seeker quence, he releases the uncaging switch and re­
is tracking (para 3-9), and immediately after moves the BCU (ceasefire). 
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Figure 3-8. Step 6. Commence visual 
acquisition of target. 
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LOCKEDIN1SAFE POSITION 

ROLLING MOTION3 PLACES LEVER 
IN READY POSITION \ 

( 

\ \. 

LEVER MOVES4 FORWARD TO 
IGNITE BATTERY 

I 
Figure 9-9. Step 7. Activate; push safety and actuator 

device forward, out, and press down. 
Step 8. Release safety and actuator device and 

continue tracking target. 
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Figure 9-10. Step 9. Audible signals indicate 
target IR acquisition. 

Figure 9-11. Step 10. Uncage gyro and check 
seeker tracking. 
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A. INCOMING AND OUTGOING TARGETS 
(NO LEAD INSERTED) 

MOVE WEAPON TO 
PLACE TARGET HERE 

TARGETS CROSSING 
LEFT TO RIGHT 

TARGETS CROSSING 
RIGHT TO LEFT 

MOVE WEAPON TO 
PLACE TARGET HERE 

Figure 9-12. Step 11. D~termine target is in launch zo-, 
apply supe.relevation and lead, and recheck seeker tracking. 
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Figure 9-19. Step l!J. Press and hold firing 
trigger and continue tracking target. 

Section Ill. WEAPON MALFUNCTIONS AND CORRECTIVE ACTIONS 

3-13. Hangfire 

A hangfire is a delay in functioning of either 
electronic or explosive components caused by 
loose electrical connections, damaged propellant, 
or misalinement of components. The delay may 
last from a split second to several minutes. If 
the missile fails to fire, always assume it is a 
hangfire and proceed as follows : 

a. Continue to track the target for at least 3 
seconds, keeping the firing trigger pressed and 
uncaging switch held. 

b. If the missile has not ejected after at least 
3 seconds, release both the firing trigger and 
uncaging switch. Remove the launcher BCU and 
place weapon on stand or ground, keeping the 
launcher aimed in a safe launch position (pre­
selected safe azimuth and minimum elevation of 
20 ° ) for 30 minutes. Leave the firing site so as 
not to pass in front of or behind the weapon. 

c. In a training situation, disposal of the un­
fired weapon is accomplished by responsible 
ordnance personnel in accordance with TM 9-
1385-215. 
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d. In a combat environment, the gunner con­
tinues tracking the target until at least 3 sec­
onds have elapsed. The weapon then is placed 
on the ground and pointed in a direction which 
will not endanger friendly troops. The area should 
be marked with appropriate signs and the weap­
on should be destroyed by one of the means de­
scribed in chapter 6. 

3-14. Misfire 

A misfire is a complete failure to fire because of 
faulty electronic or explosive components. Al­
though a misfire is not dangerous, it cannot be 
immediately distinguished from a hangfire. Mis­
fires, therefore, are treated as hangfires until 
this possibility is eliminated by qualified per­
sonnel. 

Section IV. 

3-16. General 

This section discusses safety hazards peculiar to 
the Redeye guided missile system. Topics in­
clude Redeye weapon care and handling, weapon 
hazards, and safety in weapon firing. Range 
safety procedures are discussed in chapter 19. 

3-17. Damaged Weap_on 

The Redeye weapon can be damaged if dropped 
or handled carelessly. However, if the weapon is 
handled properly, it is practically impossible to 
accidentally fire the rocket motor or detonate 
the warhead. To prevent damage, the Redeye 
weapon is always carried seeker end up, or kept 
in the shipping and storage container when not 
in use. Any of the following conditions will war­.. rant immediate turning in of the weapon to the 
ammunition supply point for inspection and test­
ing by ordnance personnel : 

a. A weapon in the shipping and storage con­
tainer is dropped more than 5 feet onto a hard 
surface. 

b. A weapon is removed from a container that 
has damaged supports. 

c. A weapon shows exterior damge indicating 
rough handling. 

3-1-8. Redeye Weapon Hazards 

a. Rocket Motors. The small ejector motor is 

3-15. Duds 
A dud missile results when the ejector fires and 
the sustainer motor does not fire. The missile 
will fall to the ground approximately 15 to 23 
meters from the gunner, depending on launcher 
elevation at the time of firing. In training, range 
personnel must note the location of the dud and 
notify the responsible explosive ordnance disposal 
(EOD) detachment. A dud should not be ap­
proached for at least 30 minutes because the 
impact may have caused electronic or mechanical 
malfunctions to the safety devices. The missile 
should not be moved. Destruction is accomplished 
by authorized EOD personnel in accordance with 
the provisions of TM 9-1385-215. During the 
disposal other personnel should remain at least 
'50 meters from the dud and take proper cover. 
In combat situations, locations of dud missiles 
are clearly marked until the missiles are de­
stroyed. 

SAFETY 

designed to eject the Redeye missile from the 
launcher with sufficient velocity to propel the 
missile from the gunner to a safe distance before 
the sustainer motor ignites. Ejector motor burn­
out occurs before the missile leaves the launcher. 
When burning, the ejector motor generates a 
high pressure inside th~ launch tube. The ejector 
casing has a high safety factor and is no hazard 
unless the launcher has been subject to excessive 
shock or has been damaged. During missile 
launch, high-velocity particles consisting of un­
burned propellant, the nozzle plug, and the igni­
tion wires are forced backward by the blast 
from the ejector motor, creating a hazardous 
area to the rear of the weapon. The hazardous 
area is a 15° cone, having its center directly to 
the rear of the launcher (fig 3-14). Another 
hazard to the gunner is secondary debris, such 
as particles of the forward disk (infrared win­
dow) which is shattered when the missile leaves 
the launcher, and other particles moved by the 
motor exhaust. Flying debris is a hazard to the 
gunner during firing if the launcher breech is 
closer than 1 meter to the ground or an obstacle 
is directly to the rear of the gunner. Debris from 
sustainer ignition at the end of the coast phase 
does not endanger the gunner in any way if prop­
er eye protection is used. In addition to his 
helmet, the gunner is required to use the plastic 
eyeshield installed on the weapon sight, and to 
use earplugs under nontactical conditions. 
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SUSTAINER FIRES 5 TO 9 METERS 
FROM GUNNER 

I --
REDEYE 
MISSILE 

GUNNER 
~A,,\,> ~ 

~LAUNCHER" ~ J~ ..,.,.....,EJECTOR 
,.,,..-.,v"' HAZARDOUS 
~ AREA 

~ 
3 METERS~• 

13 METERS 
4 METERS 

TO PERMIT GUNNER TO FIRE IN ANY 
DIRECTION, THE SURROUNDING AREA SHOULD 
BE CLEAR OF PERSONNEL AND EQUIPMENT 

Figure 9-14. Redeye position safety diagram. 

b. mast Prestures. Blast overpressure could safety standards, the batteries should not be ex­
damage eardrums and lungs if personnel stand posed to high-power radiofrequency energy or 
close to the side and near the rear of the launcher stored near inflammable materials. 
when the weapon is fired. However, blast over­
pressure rapidly decreases and areas more than 

3-1 ~- Firing Angle Limitations2 meters to the side of the launcher are safe. 
The gunner is not affected by blast overpressure Warning: Never fire the Redeye weapon from 
during sustainer motor ignition which occurs at a kneeling or prone position. Fire only from the 
a minimum distance of 5 meters in front of the standing position and never from a foxhole. 
gunner. 

a. Maximum Firing Elevation Angle. The 
c. Acoustic Energy. The peak noise levels weapon should never be fired at a launcher eleva­

generated by firing the ejector and sustainer tion angle greater than 65° (fig 3-15). If firing
motors average 157 decibels (db). The Army is done at an elevation angle greater than 65°,
Surgeon General's Office requires the use of ap­ ..the blast from the ejector motor may cause earth
proved ear protection under nontactical condi­ and stone particles to fly upward and cause in­
tions when peak noise levels of 140 db or more jury to the legs and body of the gunner.
are expected (TB MED 251 and AR 40-5). Ear­ b. Minimum Firing Elevation Angle. The Red­
plugs are available through medical channels for eye missile loses altitude during the coast phase;
use by the gunner when not in combat. • therefore, the launcher must be elevated to a

d. Warhead Safety. The probability of acci­ minimum angle of 15° or 18° before firing on
dental detonation of the warhead by static elec­ level or near-level terrain (fig 3-15). This angle
tricity or radiofrequency energy is extremely is provided when the gunner inserts supereleva­
small. tion. Whenever possible, the firing position 

e. Battery Safety. It is highly unlikely that should be on elevated terrain to reduce the possi­
the thermal battery inside the launcher could be bility of the missile hitting the ground when 
accidently ,activated. However, to insure high fired at a low-altitude aircraft. 
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MINIMUM FIRING ANGLE-15° 
FIRING BELOW THIS ANGLE MAY 

CAUSE MISSILE TO STRIKE THE GROUND 

Figure 8-15. 

3-20. Firing From Vehicles 
Redeye can be fired from ground or from stable 
vehicular positions; e.g., the turret of a tank or 
the deck of an armored personnel carrier when 
personnel hatches are closed, aJl parts of the Red-

~ 

\ 
I 

I 

65° 

___ _,,,,.,.--~--­
15° 

- ___t_ __ -~ 

MAXIMUM FIRING ANGLE-65° 
FIRING ABOVE THIS ANGLE MAY BE 

DANGEROUS TO THE GUNNER 
BECAUSE OF EJECT BLAST 

Maxi mum and m inimum firing 
elevation angles. 

eye are outside the vehicle, and no personnel or 
combustible or frangible material are in the back­
blast area. Redeye can be fired at very low air­
craft with little likelihood of endangering ground 
elements. 
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CHAPTER 4 

TARGET ENGAGEMENT PROCEDURES 

Section I. 

4-1 . Introduction 

The successful engagement of targets by Redeye 
requires performing an ordered sequence of spe­
cific steps and the application of specific rules 
and criteria to each engagement. These steps 
require visual detection of the target, target iden­
tification, target acquisition (IR), sighting pro­
cedures, and conduct of fire. The order of ac­
complishment of the steps is usually as listed 

GENERAL 

except that target identification may occur at 
any time, but must always occur before firing. 

4-2. Scope 
This chapter is divided into six sections with sec­
tions II through VI each describing one of the 
five sequential steps of an engagement. Factors 
that influence the successful accomplishment of 
the five steps in the engagement sequence are 
also discussed. 

Section II. VISUAL DETECTION OF AERIAL TARGETS 

4-3. General 

The first step in the Redeye engagement sequence 
is to detect the target. Both team members act 
as observers, therefore, target detection may be 
by either team member. Redeye effectiveness is 
increased and target identification is facilitated 
by early visual detection of hostile aircraft. 

4- 4. Factors Affecting Visual Detection 

Major factors that influence detection are ter­
rain mask; target characteristics, including size 
of profile, speed, altitude, heading, and color; 
environmental characteristics; and observer 
characteristics, including visual acuity, search 
sector size, and alertness. 

~ 

a. Terrain Masking. Terrain masking results 
from the existence of mountains, hills, trees, and 
buildings between the gunner and the target. 
'Dhe local terrain profile will influence the dis­
tance at which low-altitude targets will be un­
masked; i.e., :r:10t be hidden behind a hill or other 
terrain features. Terrain masking is a primary 
consideration in establishing a Redeye air de­
fense, and its effect can be minimized by proper 
site selection. 

b. Target Characteristics. The major charac­
teristics of an aircraft that influence the maxi­
mum distance at which the aircraft can be vis-

ually detected are its size, color and exhaust 
smoke, speed and motion, altitude, and heading. 

(1) Size. Visual detection range increases 
with an increase in target size. Apparent target 
size varies with the type of target and the aspect 
from which the aircraft is viewed. A jet fighter 
flying a course directly toward or away from an 
observer presents a small profile and can approach 
quite close to the observer before being detected. 
The same aircraft flying a crossing course pre­
sents a much larger profile to the observer and 
thus can be detected at much greater ranges. 

(2) Color and exhaust smoke. The color of 
an aircraft influences detection range because 
color affects the degree with which the aircraft 
contrasts with the background against which it 
must be detected. An aircraft that contrasts with 
its background is visible at greater distances 
than one that is camouflaged to blend with its 
background. The contrast ratio of most aircraft 
is reduced when the aircraft is viewed against 
a mountain background. The background in the 
direction from which targets are expected to 
approach should be considered in selecting ob­
server positions. Many jet aircraft leave a dark 
smoke trail that can be used as an aid in detec­
tion at long ranges. 

(3) Speed and motion. Target speed also 
affects the range of visual detection of aircraft. 
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In general, detection range decreases as target 
speed increases; however, motion, such as chang­
ing course, serves to enhance detection. 

(4) Altitude and heading. Both the altitude 
and heading of aircraft influence visual detection 
range. Targets flying at altitudes between 150 
and 1,200 feet are detected at longer ranges 
than targets flying either higher or lower. The 
heading of the aircraft affects the size of the 
profile presented to the observer and thereby 
affects detection range as explained in (1) above. 

c. Environmental Characteristics. The major 
environmental characteristic that affects the 
range of visual detection of aircraft is meteorolo­
gical visibility. Environmental elements, such as 
rain, snow, dust, fog, and haze, tend to reduce 
the range of visual detection of aircraft. 

d. Observer Characteristics. The observer is 
the human link in the detection process, and 
his effectiveness will vary from moment to 
moment as a result of his personal motivation, 
state of training, and events taking place in his 
field of view that may distract his attention. 
These factors can be compensated for by as­
signing- overlapping sectors of search to obser­
vers whenever possible. Two major factors must 
be considered in selecting personnel for duty 
as observers and in the assignment of observer 
sectors of search. These factors are the visual 
acuity required of observers and the size of the 
assigned search sector. 

(1) Visual acuity. Observers are required 
to visually detect, recognize, and identify small 
objects at long range; therefore, observers are 
required to have good visual acuity. Visual acuity 
is man's capability to perceive an object based 
on minimum target size, shape, and ~ontrast 
ratio. Binoculars have little effect in increasing 
detection ranges because they have narrow fields 
of view and consequently increase the time re­
quired to search a given area of space. However, 
binoculars may be helpful in • identifying a tar­
get. 

(2) Search sector size. In general, the range 
of visual aircraft detection increases with a de­
crease in the size of the search sector assigned 
an observer. Search sectors should be as small as 
possible, (but not less than 30°) and still provide 
good coverage to both sides of the expected 
avenues of target approach. Upon receiving an 
alert of the target approach, the search sector 
should be reduced and directed toward the direc­
tion of expected target approach. 

(3) Observer alertness. Long periods of ob­
server duty may degrade visual search perform­
ance. Observer duties should be rotated as often 
as possible. Warning of the expected approach 
of an aircraft tends to increase alertness of 
obPervers and can result in detection ranges con­
siderably greater than in the case of unwarned 
observers. 

4-5. Visual Search and Scan Procedures 

The probability of visually detecting targets at 
long ranges is increased if systematic search 
procedures are followed by observer personnel. 
The procedure suggested here is called scanning. 
Two methods of scanning are suggested, one for 
use in flat terrain and the other for use in hilly 
terrain. In both methods, the observer should 
focus his eyes on a distant object, cloud, or ter­
rain feature every few seconds so that his eyes 
remain focused for distant vision. If this is not 
done, his eves will relax and distant objects will 
become blurred. 

a. Flat Terrain. To discern detail, an obser­
ver's eyes must stop and focus on an object. 
When moving the line of vision rapidly across 
flat terrain, the observer will see almost no de­
tail. When an observer moves his line of vision 
in short steps from point to point, he is more 
likely to see detail. When observing over flat 
terrain, use the scanning technique illustrated 
in figure 4-1. 

b. Hilly Terrain. When observing over hilly 
terrain, use the horizon as a starting point and 
scan as illustrated in figure 4-2. Use prominent 
terrain features as reference points to insure 
complete and systematic coverage of the assig-n­
ed search sector. The observer should focus his 
eyes on the selected starting point and scan 
slowly across the search sector, using an up-and­
down scanning technique. After a small portion 
of the sector has been scanned, the observer 
should refocus his eyes and then continue scan­
ning across the search sector. The search must 
be svstematic so that no area escapes inspection. 
The ::trea between the horizon and the ob1<erver 
shonld also be searched to detect low-altitude air­
craft between the observer and the mask. 

4-6. Search and Scan Duties 

Alternating search and scan duty will reduce 
fatigue on both team members. One member 
searches for aircraft while the other member per­
forms other team duties. Observers should not 

" 

• 

" 
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Figure 4-1. Search and scan technique in flat terrain. 
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Figure 4-Z. Search and scan technique in hilly terrain. 
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look for aircraft for periods longer than 40 
minutes. Unless the team has been alerted to 
the approach of potential hostile aircraft, only 
one team member should be searching for enemy 
aircraft. Procedures for surveillance when a spe­
cific search sector has not been assigned in­
clude-

a. Search all likely avenues of aircraft ap­
proach to the defended position. 

b. Divert attention occasionally to other sec­
tors to prevent surprise by hostile aircraft. 

c. Search the entire horizon (360°) periodi­
cally. 

4-7. Early Warning 

The ability of the Redeye team to visually detect 
and recognize low-altitude aircraft is facilitated 
by adequate early warning. Early warning is 
information concerning possible enemy air ac­
tivity to include location, direction of approach, 
number of aircraft, and other data disseminated 
to all air defense artillery (ADA) units. Early 
warning information is gathered from many 
sources, such as forward observers, friendlv air­
craft, and forward area alerting radars. Early 
warning communications facilities may give ad­
vance warning from a few seconds to a few 
minutes before an aircraft is sighted. The de­
tection range is greater when there is adequate 

early warning, good visibility, and no terrain 
masks. 

4-8. Target Type, Flight Path, and Target Size 

Following visual detection, the gunner con­
tinues to observe the aircraft to determine the 
aircraft type, flight path, and target size profile. 

a. Aircraft Type. Aircraft are classed in two 
categories, jet and nonjet. Refer to paragraphs 
4-9 and 4-10. 

b. Flight Path. The aircraft flight path is the 
target course as viewed by the gunner. Determi­
nation of the flight path is particularly import­
ant during engagement of a high-performance 
aircraft and is used by the gunner to estimate 
crossover. Crossover is the midpoint of the target 
flight path (90° aspect to gunner's position) 
which is at minimum slant range from the 
weapon. Target direction is determined to be 
incoming-crossing, outgoing-crossing, in-over­
head, or out-overhead. An incoming-crossing or 
outgoing-crossing target is one which will cross 
the gunner's position more than 500 meters off 
range. An in-overhead or out-overhead target is 
one which will cross directly overhead or within 
500 meters off range of the gunner's position. 

c. Target Size Profile. Aircraft in both cate­
gories (i.e., jet and nonjet) are classed in two 
sizes, large and small. Refer to paragraphs 4-9 
and 4-10. 

Section Ill. AIRCRAFT CHARACTERISTICS AND TARGET IDENTIFICATION 

4-9. General 

The gunner must be able to differentiate be­
tween enemy and friendly aircraft that operate 
over the forward area. A knowledge of aircraft 
characteristics is a prerequisite for gunner de­
termination of aircraft type. Target engage­
ment is a sequential function (sighting, ranging, 
tracking, and firing) by gunners that depends 
on the positive recognition of friend or foe as 
determined. by a responsible person. Identification 
is an integral' part of the recognition process 
and is essential to the rapid and accurate en­
gagement of hostile targets. 

4-10. Aircraft Characteristics 

The gunner must know the general dimensions 
of aircraft to enable him to estimate range. This 
does not imply that the gunner must remember 
a mass of data concerning each aircraft. The 

vital information about an aircraft needed by 
the gunner includes wingspan, fuselage, length, 
approximate normal operating speed, and type 
of engine(s) (jet or reciprocating). 

a. Aircraft Dimensions. For fixed-wing air­
craft, the important dimensions are wingspan 
and fuselage length. For helicopters, the import­
ant dimensions are . cabin width and fuselage 
length. The dimensions are stated in meters and 
have been rounded off to simplify the gunner's 
task. Aircraft dimensions are grouped into spe­
cific categories for solving the ranging problem 
and are described in paragraph d below. 

b. Aircraft Speed. The gunner's knowledge of 
the speed capabilities of aircraft will assist him 
in an engagement. By making an estimate of 
aircraft speed, he can determine if it is within 
weapon capabilities. Speed estimation is not 
critical because gunner firing criteria has been 

.. 

.., 
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optimized for broad speed requirements. How­
ever, knowledge of operating speeds is useful dur­
ing some close air support missions. Aircraft 
flying close air support missions may be expected 
to fly at altitudes ranging from treetop level to 
several thousand feet and at speeds which would 
permit engagement by Redeye. A typical jet 
fighter, when delivering ordnance, as a ground 
speed of 300 to 400 knots. The attack speed of 
a jet fighter during close-in ground support is a 
function of the aircraft characteristics, target 
obscuration, weapon mix to be delivered, topo­
graphy, and pilot skill. Speeds of aircraft are 
further grouped into specific categories to help 
solve the gunner ranging problem. A nonjet air­
craft in the low/medium-performance category 
has a speed range of 0-300 knots. A jet aircraft 
in the high-performance category has a speed 
range of 300 knots or more. 

Note. To convert knots to approximate meters per 
second, divide the number of knots by 2. For example, 
a 100-knot target flies at a speed of approximately 50 
meters per second. 

c. Type of Engine. Engine type information 
is useful to the gunner because the aircraft en­
gine affects IR acquisition. Most propeller­
driven aircraft can be acquired at a head-on 
aspect, but jet aircraft IR radiation is masked 
by the aircraft body in most cases and the gun­
ner will normally achieve acquisition later in 
the flight path as compared to propeller-driven 
aircraft. 

d. Categories of Aircraft. Redeye may be fired 
at two categories of aircraft based on speed and 
IR radiation characteristics. These categories are 
low / medium and high-performance aircraft. 

(1) Low/ medium-performance aircraft. This 
category consists primarily of observation and 
reconnaissance propeller-driven aircraft and heli­
copters. 

(a) Small propeller-driven aircraft. Small 
propeller-driven aircraft (fig 4-3) have a 10-
meter wingspan and a 10-meter fuselage length. 

(b) Helicopters. Light helicopters ( fig 
Y) have a 1- to 3-meter cabin (bubble) width 
and a 10-meter fuselage length. Medium/ large 
helicopters (fig 4-5) have a 3- to 6-meter cabin 
width and a 20-meter fuselage length. 

(c) Other aircraft. In the low/medium 
category are also propeller-driven transports and 
cargo aircraft which will not be engaged often 
by Redeye gunners. Representative aircraft 
(fig 4-6) have a wingspan of 30 meters and a 
fuselage length of 25 meters. 

FM 23-17 

(2) High-performance aircraft. This cate­
gory consists of all jet fighter and fighter-bomber 
aircraft (fig 4-7 and 4-8). The smaller jet fighter 
has a 10-meter wingspan and a 15-meter fuse­
lage length. The larger fighter-bomber or attack 
bomber has a 25-meter wingspan and a 30-meter 
fuselage length. 

4-11. Aircraft Recognition 

Correct aircraft recognition depends upon knowl­
edge of aircraft appearances. Recognition of air­
craft by all external features is referred to as 
the "total form" concept. This can be achieved 
only by continuous study augmented by training 
aids and practical exercises. Aircraft must ·be 
studied to recognize the distinguishing features 
of their particular shapes; however, two prob­
lems must be considered: 

a. Minor aircraft details should not be em­
phasized because they are not likely to be visible 
at long ranges. 

b. In studying aircraft parts do not forget the 
overall configuration or total form. Each element 
should be examined as an integral part of the 
overall aircraft design, not as a recognition fea­
ture in itself. (See FM 44-30 for a more com­
plete discussion of recognition training and 
methods of training.) 

4-12. Special Considerations 
a. Recognition skill is acquired only by prac­

tice. Gunners are never considered sufficiently 
trained and constant review is essential as long 
as a proficiency must be maintained. 

b. Redeye team personnel should have 20-20 
minimum vision (corrected) and a hearing loss 
no greater than 15 db between 500 and 2000 Hz, 
or 40 db at 4000 Hz (AR 40-501). 

c. Visual recognition of aircraft aids are: 
(1) Binoculars. 
(2) Early warning communications. 

d. During Redeye weapon training, the gun­
ner is taught procedures of aircraft recognition. 
The Redeye team should continue aircraft recog­
nition training in the particular theater where 
assigned. A minimum proficiency level of 90 per­
cent correct identification, using ATT 44-3 as 
a standard, is required. 

4-13. Responsibility for Identification 
At the earliest possible time in the engagement 
sequence the Redeye team chief must visually 

4-5 

l 



2 

FM 23-17 

~ 
Is -~ ~ --- r--- ~ %&'_?? '- a m ._ • e:: ~Sid53t5 ~ 

- --- ·------·- - -_,, ...,,_ _. . -------- ......--.......~~ ___,,...,.__..,,,........_., -~ 
- ~ ."\__ "-:.. ~ ,✓ ---..,......,,-r--

.,-- - - .....~"""'- ·'-:.. ~----._ '---- --

- ~:--..A ~ - ~ ------,·~ ~ 

-,_ - n 
, ~ -..____ 

DIMENSIONS: 

LENGTH OF FUSELAGE - 10 
WING SPAN - 10 METERS 

-~"~ 

.. - t ~ _,,__,~_..... ..
," ' ... 

Figure 4-9. Typical low-performance, liaison­
observation aircraft. 

identify the aircraft. Immediately upon detect­ if the team chief and gunner are deployed separ­
ing the aircraft, the team chief should make a ately, the gunner becomes the senior gunner or 
preliminary (tentative) aircraft identification. team chief at his position and assumes the duties 
Tentative identification can be made by either and responsibilities accordingly. The identifica­
the team chief or the gunner. Positive identifica­ tion process continues through the entire engage­
tion is made by the team chief if team members ment. When the target is tentatively identified 
are together. However, during an engagement, as hostile, the gunner should proceed with the 
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LENGTH OF FUSELAGE - 10 METERS 

CABIN WIDTH - 1 TO 3 METERS 

Figure 4-4. Typical light helicopter. 

engagement sequence. In every case, the gunner by Redeye is also a prime consideration. Since 
should establish visual track and abandon it only rules for engagement require that a visual, posi­
when the aircraft is identified as friendly. If tive hostile identification be made in accordance 
tentative identification is friendly, the team chief with hostile criteria before the gunner fires, ten­
continues to observe the aircraft to resolve any tative hostile identification will be further veri­
doubt but continues to watch for other aircraft fied or changed, as necessary, prior to the 
during this time. While destruction of enemy air­ moment of firing. If the identification as hostile 
craft is of prime importance, the protection of is not positive, the ,rules for engagement normally 
friendly aircraft from inadvertent engagement require that the gunner withhold fire. 
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DIMENSIONS 

FUSELAGE LENGTH - 20 METERS 
CABIN WIDTH - 3 TO 6 METERS 

.. 

Figure 4-5. Typical medium helicopter. 
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♦F• -a • 
1. 30 METERS 

i.----- 25 METERS -----l"i 

,. FUSELAGE LENGTH - 25 METERS 
WING SPAN - 30 METERS 

Figure 4-{3. Typical light transport. 
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U.S. FIGHTER SOVIET FIGHTER 

J._ 
l,---10 METERS--! 

•~ :.-: I~ 
~------~ 15METERS ~ 

WINGSPAN · 10 METERS WINGSPAN· 10 METERS 
FUSELAGE LENGTH· 15 METERS FUSELAGE LENGTH· 15 METERS 

Figure 4-7. Typical jet fighters. 
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...,.._______ 25 METERS--------•! 

[I] 

--------- 30 METERS --------

WINGSPAN • 25 METERS 

FUSELAGE LENGTH • 30 METERS 

Figure 4-8. Typical fighter-bomber. 

Section IV. INFRARED ACQUISITION 

4-14. General intelligently decide when to warm up the 
weapon, acquire, and fire. 

In the Redeye engagement sequence, the seeker 
acquires the target by infrared acquisition. As 

4-15. Infrared Acquisition Boundariespreviously discussed, this acquisition is essential 
for a successful engagement. Redeye gunnery The target must be within seeker acquisition 
requires the gunner to have a knowledge of target range. The maxiir).um range of infrared acquisi­
characteristics, including IR radiation, so he can tion, called the IR acquisition boundary, is lo-
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cated at the target position where the infrared 
radiation signal is sufficiently strong to allow the 
missile seeker to track the target. The target 
range at which acquisition is accomplished varies 
with the target radiation patterns, atmospheric 
conditions, and background radiations. 

a. Target Radiation Patterns. A target radia-

,,--­
,,,,,,,,, -

,,, 
,,/ 

I
/ 

I 
I 

I 
I 

I 
I 

tion pattern is an outline of the constant level 
of infrared radiation intensity where the seeker 
will acquire the target. Intensities are plotted 
to be used for all target aspects. Figures 4-9 
and 4-10 show the radiation patterns of two 
typical Redeye targets, a single-engine jet fighter 
and a helicopter. Infrared radiation emanating 
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Figure 4-9. Radiation pattern of typical jet fighter. 
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Figure 4-10. Radi.ation pattern of helicopter with exhaUBt on left side. 

from an aircraft has many sources, but the pri­
mary source is the hot metal parts of the engine 
exhaust system. 

(1) The jet fighter shown in figure 4-9 
produces a radiation intensity that is strongest 
from a rear aspect and becomes weak as the nose 
aspect is approached because the exhaust is 
directed to the rear of the aircraft. Maximum 

radiation is present from the rear aspect, but is 
masked to the Redeye seeker in the nose aspect 
by the fuselage and wing structure. Because of 
the shape of the radiation pattern of a jet 
fighter, IR acquisition may occur just prior to 
crossover for a directly incoming jet aircraft and 
just at crossover or beyond for other jet aircraft. 
However, as a target's offset distance increases, 

4-13 



-- -------

--- ---

FM 23-17 

in relation to the gunner, the IR source is un­
masked and the gunner may achieve acquisition 
a considerable distance prior to crossover. 

(2) The helicopter shown in figure 4-10 
has a front-mounted engine and the pattern is 
based on an exhaust directed toward the left 
re~r. Shielding of the source of radiation by the 
aircraft's fuselage, interior firewalls, and engine 
mounts permits very little radiation from the 
right side of the craft. However, this particular 
engine exhaust produces strong radiations from 
the front, left side, and left rear of the helicopter. 
The radiation patterns of each type of aircraft 
differ but, in general, are strongest in aspects 
where the exhaust is viewed most directly. 

b. Atmospheric Conditions. The atmosphere is 
not completely transparent to IR radiations. Cer-

EMITTED RADIATIOM ----------► 

(CLEAR SKY) 

tain gases in the atmosphere, primarily carbon 
dioxide and water vapor, absorb energy in the IR 
radiation frequency spectrum. Because the 
amount of carbon dioxide in the air is fairly 
constant, its effect on detection range is con­
stant and need not be considered by the gunner. 
Water vapor content, however, varies widely 
with geographic location and local weather con­
ditions and adversely affects Redeye engagement 
capabilities. In general, the higher the humidity, 
the shorter the range of infrared radiation ac­
quisition. Other particles in the atmosphere, such 
as dust, smoke, fog, and rain, will absorb and 
scatter IR radiations and reduce IR acquisition 
ranges. 

c. Background Rad'iations. All objects emit 
some degree of energy in the IR radiation fre-

....._,.__ _ 
----... --

Figure 4-11. Background radiations. 
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quency spectrum. The sun is an extremely strong 
source of IR radiation and must be avoided when 
firing the Redeye weapon. If the sun's direct 
rays enter the field of view of the seeker, Redeye 
will track the sun rather than the target. This 
is very unlikely, however, as the sun would either 
be within the sight picture, thus causing prob­
able visual loss of the target, or the target 
would have to maneuver between the Redeye and 
the sun in the few seconds after launch and prior 
to intercept. The sun's IR radiations are also 
reflected from objects, causing these objects to 
become secondary sources of background radia-

tions. Typical secondary sources are bodies of 
water, bare hillsides, and white clouds. Some 
sources of secondary background radiations are 
shown in figure 4-11. The Redeye IR radiation 
seeker can discriminate between radiations from 
a small point source, such as the tailpipe of a 
jet, and large background_sources, such as clouds 
and terrain. With the exception of the sun, the 
engine exhaust or tailpipe of the target is usually 
the smallest and hottest object in 'the environ­
ment and, therefore, will be tracked by the mis­
sile seeker. 

Section V. SIGHTING PROCEDURES 

4-16. General 

The Redeye effectiveness depends on the gunner 
determining when the target is within the mis­
sile launch zone. This decision requires a knowl­
edge of the type of target being engaged and the 
ability to range the target to determine if it is 
within the launch zone. Target ranging is ac­
complished by use of the range ring located 
within the sight assembly. Target ranging also 
requires a knowledge of aircraft sizes and dis­
tance-size relationships, using the sight. 

4-17. Target Ranging 

Within the gunner's field of view, the range ring 
is 10 mils in diameter, as viewed by the gunner, 
and has a notch 2.5 mils wide at the bottom. 
Ranging with the Redeye sight is performed by 
using the sight range ring or notch to measure 
the angle in mils subtended by the target and, 
using this information together with the known 
dimensions of the target, to solve the mil formula 
for range. Range ring and target profiles, which 
depict sizes of targets in relation to target range 
as determined through the use of the sight range 
ring, are used to aid and simplify the ranging 
procedure. A complementary method of ranging 
is the use of a military map to estimate ground 
distance. The data obtained through estimation 
of ground distance obtained from a military 
map, compass, and binoculars may be used in 
making a range card as explained in d below. 
With a prepared range card the gunner can 
readily determine, through practice, when air­
craft should or should not be engaged. 

a. Use of Mil Formula. 
(1) The mil formula can be related to the 

memory aid of WORM or the Width of an object 

in units Over the Range of the object (in thou­
sands of units) is equal to the angle subtended 
by the object in Mils (Jr() or: 

w 
R (in 1,000's) = ¢' (fig 4-l2) • 

(2) The angle subtended by a target can be 
measured with the range ring of the Redeye sight. 
Then, if the gunner knows the width of the target, 
range can be determined by changing the formula 

to R = : , where R is the range in kilometers, 

W is the width of the target in meters, and )Ii is 
the angle in mils which the target subtends. 

(3) As previously stated, the range ring, 
as viewed by the gunner, is 10 mils in diameter. 
For example, a crossing target, known to the 
gunner to have a fuselage length of 10 meters, 
appears to be 10 mils wide when viewed through 
the range ring. Applying the mil formula, the 
target is at a range of 1 km. If the same target 
covers only one-half of the diameter of the range 
ring, it is at twice that range, or 2 km. If the 
same target covers only one-fourth of the range 
ring, or 2 1/2 mils, the target is at a range of 4 
km. 

(4) Figure 4-13 shows two roadside signs, 
each 15 meters long, which could represent a 
target. As viewed through the Redeye sight 
range ring, the sign close to the viewer just fills 
the 10-mil diameter of the range ring, thus is at 
a distance of 1.5 km. The other sign, which is 
farther from the viewer, covers only 5 mils of 
the range ring. Since the second sign appears to 
be only one-half as wide as the range ring, it is 
3 km from the viewer. 

(5) The aircraft in figure 4-14 is a jet fight­
er. The average fuselage length of this type of 
aircraft is about 15 meters. Its angular width ac-
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Figure 4- 1!. 

cording to the figure is 10 mils. Its range is 
W 15

R x 1000 = ..Jri = l0 = 1.5 km. 

(6) The jet fighter shown in figure 4-15 is 
about 5 mils wide and has an average length of Ui 

15meters. The range of this target is = 3 km.
5 

(7) The jet fighter shown in figure 4-16 is 
about 2 1/ 2 mils wide and has an average fuselage 

.. 

Mil formula. 

length of 15 meters. The range of this target is 
15 

= 6 km.2_5 

b. Practical, Target Ranging. When the target 
image is superimposed on the sight range ring, 
the target image size will change correspond­
ingly as the range to the target increases or de­
creases. The target size as seen by the gunner 
through the range ring, therefore, is related to 
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Figure 4-19. Gunner estimating range. 

target range. The gunner forms a mental profile ranging problem. The use of the range ring and 
picture of one of the various representative target profiles simplifies the ranging procedure 
low / medium- and high-performance aircraft pre­ because the gunner does not have to apply the 
viously described. From memory, the gunner ap­ mil formula and work out mathematical com­
plies this profile to the range ring to solve the putations during an .engagement. 
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10 MILS 

TARGET LENGTH 

15 METERS 

--

Figure 4- 14, 15-meter target at 1.5-km range. 

TARGET LENGTH 5 MILS 
15 METERS 

Figure 4-15. 15-meter target at 9-km range. 

l 
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TARGET LENGTH 
2½ MILS

15 METERS 

I 
I 
I 
I 

llllliiil J, 

RANGE NOTCH 2½ MILS 

Figure 4-16. 15-meter target at 6-km range. 

c. Use of Range Ring anui Target Profil,es. 
Instead of the target image width as seen through 
the range ring being expressed in mils, the gun­
ner can use a simplified term ( e.g., 1/2 range 
ring diameter or 1/3 range ring diameter). By 
this method, he need only determine the space 
that the target image covers in the range ring. 
A target image will appear greater than the 
diameter of the range ring as range decreases 
and this can be expressed as twice the range ring 
diameter or three times the range ring diameter. 

(1) Figure 4-17 shows a large and a small 
helicopter which are in the low /medium-perfor­.. mance category. The two types of helicopters 
are depicted at various ranges and aspects as 
seen through the sight ring. 

(a) Large helicopter. Based on a cabin 
width of 6 meters and a fuselage length of 2Q 
meters, the large helicopter as seen through the 
sight range ring covers-

1. One-half range ring diameter at a 
range of 4 km (1, fig 4-17). 

2. Two times range ring diameter at a 
range of 1 km (2, fig 4-17). 

3. Three-fourths range ring diameter at 
a range of 2.7 km (3, fig 4-17). 

4. Four times range ring diameter at a 
range of 0.5 km (4, fig 4-17). 

(b) Small helicopter. Based on a cabin 
width of 1 to 3 meters and a fuselage length of 
10 meters, the small helicopter as seen through 
the sight range ring covers-

1. One-third range ring diameter at a 
range of 3 km (5, fig 4-17). 

2. Two times range ring diameter at a 
range of 0.5 km (6, fig 4-17). 

S. Full range ring diameter at a range 
of 1 km (7, fig 4-17). 

4. One-third range ring diameter at a 
range of 3 km (8, fig 4-17). 

(2) Figure 4-18 shows an attack bomber 
which is in the high-performance category. Based 
on a wingspan of 25 meters and a fuselage length 
of 30 meters, the aircraft as seen through the 
sight range ring (1-5, fig 4-18) covers-

(a) Three-fourth range ring diameter at 
a range of 4 km (1, fig 4-18). 

(b) Full range ring diameter at a range 
of 3 km (2, fig 4-18). 

(c) Three times range ring diameter at a 
range of 1 km (3, fig 4-18). 
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1. ONE-HALF RANGE RING 2. TWO TIMES RANGE RING 3. THREE-FOURTHS RANGEDIAMETER, RANGE 4 KM. DIAMETER, RANGE 1 KM. RING DIAMETER, RANGE 
2.7 KM . 

.::::::::........ ...-'.-~~=;::;. 

4. FOUR TIMES RANGE RING 
DIAMETER, RANGE 0.5 KM. 

5. ONE-THIRD RANGE RING 6 . TWO TIMES RANGE RING 7. RANGE RING DIA­
DIAMETER, RANGE 3.0 KM. DIAMETER, RANGE 0.5 KM. METER, RANGE 1 KM . 

8. ONE-THIRD RANGE RING 
DIAMETER, RANGE 3.0 KM . 

Figure 4-17. Range ring and target profiles of helicopters. 
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1. THREE-FOURTHS RANGE RING 2. RANGE RING DIAMETER,
DIAMETER, RANGE 4 KM. RANGE 3 KM. 

3. THREE TIMES RANGE RING 
DIAMETER, RANGE 1 KM. 

C )\ 

4. RANGE RING DIAMETER, 5. THREE TIMES RANGE RING 
RANGE 3 KM . DIAMETER, RANGE 1 KM . 

Figure 4-18. Range ring and talrget profiles of 
attack bomber. 

(d) Full range ring diameter at a range 
of 3 km (4, fig 4-18). 

(e) Three times_ range ring diameter at 
a range of 1 km (5, fig 4-18). 

d. Complementary Aids Used in Target Rang­
ing. 

(1) Map. A military map can be used for 
determining distance. The map is used to plot 
distances to various landmarks or terrain features. 
When team personnel are oriented with a mili­
tary map and know approximate distances to 
various landmarks, it is a simple matter to con­
struct a range card. 

(2) Range card. The team chief normally 
makes a range card (fig 4-19) for the Redeye 
position. By transposing information from the 
map to the range card, he establishes ranges to 
various landmarks or objects that he can see. 

Many areas may contain few or no usable land­
marks; therefore, other temporary objects, such 
as a vehicle, mortar position, or temporary bridge 
may be used to supplement more permanent ob­
jects when making a range card. The purpose of 
the range card is to enable the team chief and 
gunner to have a ready reference to various ran­
ges within view of the position. By knowing the 
capabilities and limitations of the weapon and the 
ranges of various landmarks and objects, the 
gunner can readily determine if a target can 
be engaged. Targets to be engaged by Redeye 
teams generally will be operating at low alti­
tudes; therefore, the slant range (line-of-sight 
distance) to these targets will be only slightly 
greater than the J:>.Qrizontal range (the distance 
to a point in the horizontal plane directly below 
the target). This difference for the Redeye prob­
lem is not considered consequential. 
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REDEYE TEAM 

CO. "A" 

1004 14 MARCH 197 _ 

PRIMARY POSITION 

COORDINATES • (60118529) 

ALTERNATE POSITION 
COORDINATES• (60188545) 

Figure 4-19. Typical range card. 

(3) Other aids. Other aids to use when esti­ mil relationship previously described, find the 
mating ground distance to distant objects are range to specific landmarks or temporary objects 
binoculars, Redeye weapon range ring, and/ or located on the ground and within view of the 
the gunner's hand. These aids are used to supple­ position. The use of the hand, fingers, or thumb 
ment data obtained more easily from maps, but may also be used with the mil relationship for­
maps may not always be available. The gunner mula to estimate range. FM 6-135 describes this 
may sight an object with binoculars or through process. 
the range ring of the weapon and, by using the 

Section VI. CONDUCT OF FIRE 

4-18. General section along with FM 23-17A to understand 
Redeye engagement techniques. 

This section covers the steps in the Redeye en­
gagement procedures. The gunner must know a. Gunner Skills. Gunner skills must be devel­
general target characteristics and effective weap­ oped by systematic training in the proper em­
on employment techniques to properly use the ployment of the Redeye weapon. The gunner 
Redeye weapon. The gunner should study this should be given every opportunity to practice 
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these skills during the training period. His prog­
ress should be measured periodically to insure 
that training objectives are being met. The re­
quired gunner skills include: 

(1) Visual identification of aircraft. 
(2) Target evaluation and engagement prob­

ability considering target type, direction, speed, 
range, altitude, and IR radiation pattern. 

(3) Preparation for firing. 
(4) Pointing the weapon toward expected 

acquisition area, and using range estimation fac­
tor. which influences the decision to activate the 
weapon at the proper time. 

(5) Recognition of proper signals to indi­
cate acquisition of the target. 

(6) Pressing uncaging switch followed by 
checking of seeker tracking by listening to 
changed audible output from the weapon. 

(7) Alternate procedures; i.e., if IR radia­
tion is lost between uncaging the gyro and press­
ing the firing trigger, to recage and reestablish 
IR acquisition. 

(8) Procedures to determine proper firing 
time based on range ring profiles. 

(9) Procedures to insert superelevation and 
lead based on aircraft course, speed, and range. 

(10) Procedures for firing. 

(11) Procedures for deenergizing the weapon. 

b. Activate. The activate zone encompasses 
the entire area within which the target must be 
when the gunner activates the weapon. Deter­
mination of the activate zone by the gunner is 
important for effective firing because the activate 
zone has to be established and time allowed for 
weapon warmup prior to launch. (For detailed 
explanation of activate zones, see FM 23-17 A.) 
The gunner can determine the activate zone for 
a specific engagement after he knows the target 
type and direction of flight. He determines when 
to activate by using the simplified target ranging• technique (applying range ring profile). When 
engaging a low / medium- or high-performance tar­
get, the gunner activates the weapon as soon as 
he determines the target to be within the acti­
vate zone. If the weapon is activated too soon 
and BCU life is exceeded, the engagement can 
be continued by inserting a new BCU. 

c. Launch. The missile launch zone is that 
volume of space within which the target must 
be for a successful engagement. The launch zone 
is defined by the missile performance boundaries, 
and seeker IR radiation acquisition capabilities. 

FM 23-17 

Launch zones with respect to the gunner will 
vary with target type, speed, and altitude. Launch 
may take place as soon as the target is within 
the determined launch limits and IR acquisition 
has occurred. The gunner determines when to 
launch by application of range ring profile. 
Launch for low / medium-performance aircraft 
may take place as soon as the target is within 
the determined launch limits and IR acquisition 
has occurred. The optimum time for missile 
launch for high-performance aircraft is a func­
tion of the crossover point and IR acquisition. 
If IR acquisition occurs prior to crossover, the 
gunner will uncage the gyro, insert supereleva­
tion (and lead if required), and fire in accord­
ance with the applicable engagement procedures 
for an incoming-crossing or incoming-overhead 
target. If IR acquisition occurs after crossover, 
the gunner will then perform the firing sequence 
as quickly as possible if the target is within 
the launch boundaries. The gunner's determina­
tion as to when to hold fire and resume fire are 
functions of weapon capabilities and limitations 
and are described in the techniques of fire rules 
found in FM 23-17A. 

d. Cease Fire. The gunner should cease fire 
when he estimates the target to be outside the 
launch zone. The gunner's estimate is based on 
the target range as determined by target size 
in relation to range ring. 

4-19. Firing Technique for Engaging Low/ 
Medium-Performance Aircraft 

a. Typical Low/ Medium-Performance Aircraft 
Characteristics. The identifying characteristics 
of typical low / medium-performance aircraft in­
clude: 

(1) Dimensions: 
(a) Propeller-driven (small): 

1. Wingspan _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ 10 meters. 
2. Length of fuselage _ _ _ _ _ _ _ _ _ _ _ 10 meters. 

(b) Propeller-driven (large): 
1. Wingspan __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 30 meters. 
2. Length of fuselage _ _ _ _ _ _ _ _ _ __ _ 25 meters. 

(c) Small helicopter: 
1. Cabin width __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1-3 meters. 
2. Length of fuselage __ _ _ _ _ _ _ _ _ _ _ 10 meters. 

(d) Large helicopter: 
1. Cabin width __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3-6 meters. 
2. Length of fuselage __ _ _ _ _ _ _ _ _ _ _ 20 meters. 

(2) Cruising speed __________________ 0-300 knots. 

(3) IR characteristics ____ __ ___ incoming, outgoing, 
and crossing. 

b. Technique of Fire Rules. For engagement 
of this type of target, the gunner should refer 
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to technique of fire rules and performance capa­
bility described in FM 23-17A. 

c. Engagement Sequence. Figure 4-20 shows 
the sequence for engagement of a low / medium­
performance aircraft. The engagement proceeds 
as follows: 

(1) Visual detection. Gunner scans for air­
craft. When an aircraft is detected, gunner visu­
ally tracks aircraft and readies weapon. 

Notes. 1. If weapon is not in ready condition, launch 
tube cover is removed and BCU inserted in weapon prior 
to engagement. Weapon-readying procedures are de­
scribed in Redeye team drill, chapter 15. 

2. Tentative identification of aircraft as hostile is 
made by the team chief or gunner and the identification 
process continues throughout the entire firing sequence. 

(2) Determination of aircraft and flight 
path. When the gunner determines that an air­
craft is a low/medium type, he also determines the 
size of aircraft (large or small). Flight path is 
determined to be incoming-crossing, outgoing­
crossing, incoming-overhead, or outgoing-over­
head. 

(3) Acquisition of target in sight range ring. 
When the gunner visually acquires the target, he 
shoulders the weapon, points it at the target, 
and visually acquires the target in the sight range 
ring. He tracks and ranges the target (using the 
methods described in paragraph 4-16 and the 
criteria given in FM 23-17A) to determine if 
the target is in the activate zone. When an in­
coming target is estimated to be beyond the ac­
tivate zone, the gunner waits until the target 
is within the activate zone before proceeding to ac­
tivate the weapon. When target is outgoing and 
not expected to enter the activate zone, the gunner 
abandons that target. 

(4) Activation. When a target is within 
the activate zone, the gunner activates the weap­
on. Most low/ medium-performance aircraft have 
IR radiation patterns which permit acquisition 
from either an incoming or outgoing direction 
and, therefore, will allow an engagement in either 
the incoming or outgoing direction. During the 
3- to 5-second warmup period, the gunner con­
tinues to track the target, using the range ring. 
During this time, the gyro is caged so that it is 
pointed in alinement with the sight. 

(5) IR acquisition. When IR radiation is 
acquired, the gyro is uncaged as soon as possible 
by pressing and holding the uncaging switch. 
The gunner then checks seeker tracking and, if 
audible tone is good, continues to track the target. 

If seeker tracking is not obtained or is lost, the 
gunner recages the gyro (releases the uncaging 
switch) and continues to track the target. When 
IR radiation is acquired, he again uncages the 
gyro and checks for seeker tracking. 

(6) Verification of flight path. The gunner 
notes the latest target direction to determine 
whether the target is on the same course or has 
altered its initial course. ..(7) Range estimation. The gunner continues 
to range the target to determine whether the 
target is in or out of the launch zone. The gunner 
must know the range ring profile of the target 
in relation to the launch zone. 

(a) Incoming. If the aircraft is incoming 
and the gunner determines that it is in the 
launch zone, he proceeds with the engagement 
firing sequence. If the gunner determines it is 
outside the launch zone and inside the inner 
launch boundary, he waits until the target passes 
the inner launch boundary and reenters the 
launch zone and then proceeds with the firing 
sequence. 

(b) Outgoing. If the aircraft is outgoing 
and the gunner determines that it is in the 
launch zone, he proceeds with the firing sequence. 
If the gunner determines the outgoing target to 
be beyond launch zone, he ceases engagement. 

(8) Positive identification. Final positive 
identification must occur prior to firing (refer 
to para 4-13). 

(9) Superelevation, lead, and fire. When the 
gunner determines the target is within the launch 
zone, superelevation, and lead if necessary, are 
inserted. The acquisition tone is checked and, 
if good, the gunner presses and holds the firing 
trigger and continues to track the target until 
the missile ejects. 

4-20. Firing Technique for Engaging High­
Performance Aircraft 

a. Typical High-Performance Aircraft Charac­
teristics. The identifying characteristics of typi­
cal high-performance aircraft include-

( 1) Dimensions: 
(a) Small jet fighter: 

1. Wingspan _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 10 meters. 
2. Length of fuselage __ _ _ _ _ _ _ _ _ _ _ _ _ 15 meters. 

( b) Large jet attack bomber: 
1. Wingspan __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 25 meters. 
2. Length of fuselage _ _ _ _ _ _ _ _ _ _ _ _ _ _ 30 meters. 

(2) Ground attack speed during 
close-in ground support _ _ _ _ _ _ _ _ _ _ _ _ _ _ Above 300 knots 

(150 m/sec). 
(3) IR characteristics _ _ _ _ _ _ _ _ _ _ Incoming-crossing; 

outgoing. 
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b. Technique-of-Fire Rules. To engage this 
type of target the gunner should refer to de­
tailed technique-of-fire rules and performance 
capability described in FM 23-17 A. Range ring 
and target profiles for this type of target are 
also illustrated in FM 23-17A. 

c. Engagement Considerations. 
(1) Right-angle fire del,ay rule. (See FM 

23-17A.) 
(2) Identification. The decision that the tar­

get is hostile must be made before the final 
stage of firing. Responsibility for target iden­
tification rests with the team chief. When act­
ing independently, either the team chief or 
gunner may make target identification. The iden­
tification process continues throughout the en­
tire firing sequence. 

(3) Target selection criteria. Target se­
lection criteria for engaging multiple high­
performance targets are discussed in chapter 
10. 

d. Engagement Sequence. Figure 4-21 shows 
the sequence for engagement of a high-perfor­
mance aircraft. Incoming-crossing, outgoing­
crossing, and outgoing-overhead target engage­
ments should proceed as follows : 

(1) Visual detection. Gunner scans for air­
craft. When an aircraft is detected gunner vis­
ually tracks aircraft and readies weapon as de­
scribed in chapter 3. 

(2) Determination of aircraft and ff,ight 
path. When gunner determines that an aircraft is 
a high-performance type, he also determines the 
size of the aircraft (large or small). For a cross­
ing target, the gunner makes an estimate of flight 
path to determine the crossover line prior to track­
ing the target and applies the right-angle fire 
delay rule if applicable. The procedure for en­
gaging incoming-overhead or outgoing-overhead 
targets is discussed in e below. 

(3) Acquisition of target in sight range ring. 
When the gunner visually acquires the target, 
he shoulders the weapon, points it at the target, 
and visually acquires the target in sight range 
ring. He tracks and ranges the ~arget to deter­
mine target position relative to the activate zone. 
When an outgoing-crossing or outgoing-overhead 
target is estimated to be beyond the incoming 
activate zone, the gunner waits for the target to 
be in the incoming activate zone. When an out­
going-crossing target is estimated to be outside 
the outgoing activate zone, the gunner abandons 
target. When the target is within the outgoing 
activate zone, he activates the weapon. 

(4) Activation. Gunner activates the weap­
on when the target is estimated to be within the 
activate zone. This allows sufficient warmup time 
to enable the weapon to acquire the target prior 
to crossover if sufficient IR energy is radiated 
from the target. During warmup the gunner con­
tinues to track the target in the sight range ring. 
The gunner must recall the range ring profile of 
the specific type target in relation to the activ.ate 
zone so that he can estimate when the target 
is within the activate zone. 

(5) IR acquisition. When the target has not 
passed the crossover point and IR radiation is 
acquired, the gunner uncages the gyro as soon as 
possible. The gunner checks seeker tracking and, 
if audible tone is good, continues to track target. 
When seeker tracking is not obtained or is lost 
(audible tone is not good), the gunner recages 
the gyro, reestablishes tracking, and repeats the 
sequence, if necessary, until IR radiation is ac­
quired. If target is at the crossover point or 
beyond and IR radiation is acquired, the gunner 
uncages the gyro, checks seeker tracking and, 
if good, proceeds with the engagement sequence. 
If seeker tracking is not obtained or is lost, the 
gunner recages the gyro and continues to track 
target. When IR radiation is again acquired, he 
uncages again, rechecks for seeker tracking, and 
repeats the sequence, if necessary, until IR radia­
tion is acquired. 

(6) Verification of flight path. The gunner 
applies the right-angle rule (FM 23-17 A) and 
determines whether the target is on the same 
course or has altered its initial course. If the 
flight path has changed, the gunner must then 
use the engagement procedures applicable to the 
new flight path (fig 4-21). 

(7) Range estimation. The gunner deter­
mines whether the target is inside or outside the 
launch zone. If the target is determined to be 
outside the launch zone (inside inner launch 
boundary), the gunner waits until the target 
passes the inner launch boundary (reenters the 
launch zone) and then resumes the firing se­
quence. If the target range is determined to be 
greater than the effective launch zone, the gunner 
ceases engagement. If the target is within the 
launch zone, the gunner continues with the firing 
sequence. 

(8) Positive identification. The team chief 
positively identifies the aircraft as hostile if not 
previously determined and notifies the gunner. 
Final positive identification must take place prior 
to the firing stage. 

• 
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Figure 4-21. Engagement procedures for high-performance aircraft. 
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(9) Superelevation, lead, and fire. As soon 
as the gunner determines the target is within the 
launch zone and the target has been positively 
identified as hostile, he inserts superelevation 
(and lead if required). If the acquisition tone is 
good, the gunner presses and holds the firing 
trigger until after missile eject. 

e. Engagement Sequence (Incoming-Overhead 
Flight Path). In a typical engagement of a high­
performance target on an incoming-overhead 
flight path, the target will be engaged on its 
outgoing course after it has passed close to (with­
in 500 meters) or over the gunner's position. 
This engagement (fig 4-21) should proceed as 
follows: 

(1) Visual detection. When the aircraft is 
detected, the gunner visually tracks the aircraft. 

(2) Determination of aircraft and fiight 
path. The gunner determines the aircraft to be 
a jet. He also determines the size of aircraft as 
to whether it is large or small. Flight path is 
determined to be incoming-overhead (i.e., targets 
within 500 meters of gunner's position off-range 
or directly overhead). 

(3) Activation. The gunner shoulders the 
weapon, points it at the target, and positions the 
target in the sight range ring. When the gunner 
determines the target to be within the activate 
zone based on the range ring profile, he activates 
the weapon and continues to track the target. 

(4) Preposition. When the gunner deter-

mines that the target has reached the point 
which would give him sufficient time to preposi­
tion the activated weapon, he visually tracks the 
target (without using the open sight) while 
pointing the weapon well ahead of the target 
toward an engage z~:me in which the line of sight 
will be changing more slowly (fig 4-22). As the 
target nears the direction of preposition, he ac­
quires it in the open sight and completes ,the 
engagement sequence as soon as possible. • 

(5) IR acquisition. As the incoming-over­
head target passes beyond the crossover point or 
over the gunner's position, the gunner establishes 
weapon track. The gunner tracks the target in 
the sight range ring with the gyro in caged 
position until IR radiation is acquired. When IR 
is acquired, the gunner uncages the gyro as soon 
as possible. If seeker tracking is lost, the gunner 
recages the gyro, continues to track the target 
until IR radiation is obtained, and uncag~s the 
gyro again. 

(6) Range estimation. The gunner deter­
mines whether the target is inside or outside the 
launch zone. If target range is determined to be 
greater than effective launch range, he ceases 
engagement. When the gunner determines the 
target is within effective range, he proceeds 
with the firing sequence. 

(7) Positive identification. The team chief 
positively identifies the aircraft as hostile, if not 
previously determined, and notifies the gunner. 

VISUALLYOVERHEAD ACQUIRE 
IH SIGHT 

LAUNCH 
ZONE 

GUHHER 

Figure 4-22. Preposition technique for incoming­
overhead, high-performance aircraft. 
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Final positive identification must take place prior zone, he inserts superelevation (no lead required). 
to the firing stage. If the seeker tracking tone is good, 'the gunner 

(8) Super elevation, lead, and fire. When the presses and holds the firing trigger until after 
gunner determines the target is within the launch missile eject. 

~ 

e-

'----
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CHAPTER 5 

SYSTEM MAINTENANCE 

5-1. Maintenance Concept 

The maintenance concept for the Redeye missile 
system is based on the high degree of reliability 
of the weapon. The weapon is handled essentially 
as a round of ammunition. Levels of mainte­
nance as outlined in AR 710-1 are fully applicable 
to the Redeye system. The maintenance levels 
consist of organizational, direct support, general 
support, and depot maintenance. 

5-2. Organizational Maintenance 

Organizational maintenance, the responsibility of 
the commander of the using units, is performed 
by the Redeye teams. Defective weapons will be 
turned in to the ammunition supply point (ASP) 
on a direct exchange basis for a new weapon. 
(For further information pertaining to mainte­
nance of Redeye equipment, refer to maintenance 
manuals TM 9-1400-425-12, TM 9-1400-425- 35, 
TM 9-6920-428-12, and TM 9- 6920-428-34.) 

5-3. Preventive Maintenance Services 

Warning: Cleaning solvents must be P!"P~ nn\y 
in a well-ventilated area and under proper super­
vision. Contaminated cloths or rags used with 
cleaning solvents must be disposed of as specified 
by TM 9-1300-206. 

Caution: Do not allow cleaning solvent to con­
tact plastic components, as it may melt them or 
possibly loosen the adhesive bond. 

a. General Cleaning Instructions. Clean the 
exterior of the weapon and M46Al or M46A2 
f.ield handling trainer as necessary. If any dirt 
is found that cannot be removed with a dry, 
clean cloth or brush, wipe with a cloth moistened 
with degreaser solvent. Wipe the cleaned area 
thoroughly dry. 

b. Special Cleaning of Optical Parts. Use lens 
cleaning tissue FSN 6640-285-4694 or 7920-
721-8884 to clean the optical surfaces of the 
seeker head window. To remove oil or grease, ap­
ply optical cleaning compound 6850-392-9751 

sparingly with lens cleaning tissue. Wipe the 
cleaned area thoroughly dry. 

c. Care of Earplugs. Wash earplugs with soap 
and cold or lukewarm water. Do not use hot 
water. Dry them thoroughly before replacing in 
container. 

d. General Painting Instructions. Small areas 
of damaged paint may be touched up as part 
of user preventive maintenance. Do not paint 
the launch tube front window, cover, safety and 
actuator device, battery/ coolant unit receptacle, 
identification plates, or any of the rubber boots. 

5-4. Preventive Maintenance 

a. Preventive maintenance services to be per­
formed on the weapon by the using organization, 
including the service upon receipt inspection, are 
shown in table 3-1. This table contains all neces­
sary preventive maintenance information, includ­
ing the point of inspection and preventive main­
tenance required. The inspection interval may 
be extended to 6 months if the container has not 
been opened during that period. 

b. A weapon readiness check will be sched­
uled annually with the supporting DS unit where 
a sample lot will be checked, using guided missile 
test set AN/ TSM-82. 

c. The butt bumper and sealing boots for the 
uncaging switch and firing trigger are secured 
without screws on weapons with serial numbers 
302557 through 306519. Although the sight cush­
ions and face guards are not identical on all 
weapons, the preventive maintenance checks spe­
cified in table 3-1 are applicable for all weap­
ons. 

d. The field handling trainer may also be 
checked, using table 3-1 as a guide, by omitting 
steps 7b, 8, 9, 15, and 16. 

5-5. Weapon Corrective Maintenance 

The Redeye weapon corrective maintenance pro­
cedures are found in TM 9-1400-425-12, chap-
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ter 3. The maintenance allocation chart shown in 
appendix II of the same publication is the guide 
for corrective maintenance functions to be per­
formed on the Redeye weapon and field handling 
trainer. 

5-6. Direct and General Support Maintenance 

a. Direct Support Maintenance. 

(1) Division. The Red eye guided missile sys­
tems are provided direct support maintenance 
by missile direct support/ general support com­
panies, platoons, or detachments. These units 
may be assigned to the corps or division, de­
pending on support requirements. Contact teams 
from these units may be attached to the division 

maintenance support unit fo provide responsible · 
contact support to combat units. 

(2) Separate brigades. Direct support for 
Redeye systems are provided by contact teams or 
organic missile support units assigned to the 
brigade support battalion. 

b. General Support Maintenance. General sup­
port is not an organic capability of divisions and 
separate brigades. It is provided by units in 
corps, army service, and communications zone 
areas. 

c. Missile Maintenance Concept. The missile 
maintenance concept and the organization for 
direct and general support maintenance for divi­
sions and separate brigades are found in FM 
9-59. 

5-2 



FM 23-17 

CHAPTER 6 

DECONTAMINATION AND DESTRUCTION 

Section I. DECONTAMINATION 

6-1 . General 

Redeye teams must develop and maintain a 
capability for successful accomplishment of the 
mission while subject to chemical, biological, or 
radiological (CBR) attacks. This chapter de­
scribes procedures that the Redeye team must 
take to decontaminate its equipment following 
a CBR attack. It also describes procedures that 
the Redeye team must take to destroy Redeye 
equipment if subject to imminent capture. 

6-2. Decontamination Principles 

a. Decontamination is accomplished by remov­
al, absorption, neutralization, destruction, or bur­
ial of toxic agents. 

b. In all decontamination operations the first 
responsibility is for the soldier to avoid personal 
contamination. 

c. Materials used in rubbing or blotting con­
tamination agents shoul~ be burned, buried, or 
otherwise destroyed. 

d. Materials used to remove radioactive con­
tamination should be buried. 

e. When protective ointment is used for emer­
gency decontamination of personal equipment, 
the soldier must be careful to save enough oint­
ment for personal use. 

f. After decontamination of equipment, the ade­
quacy of treatment should be tested to avoid 
later hazard. After an hour, or longer, equip­
I)Jent should be rechecked with a detection de­
vice. 

Section II. 

6-3. Protection of Equipment 

a. Keep the Redeye weapon in its container 
as long as possible. 

b. Redeye weapons will be covered with tar­
paulins or placed under other cover when possi­
ble. 

6-4. Decontamination Procedures 

a. Decontamination procedures described in 
FM 21-40 will be followed. 

b. Redeye system equipment contaminated 
with chemicals other than blister agents (V­
and G-series) is decontaminated by airing. For 
faster decontamination, apply DS- 2 decontami­
nating agent. 

c. Redeye system equipment contaminated with 
blister agents (V- and G-series) is decontami­
nated as follows: 

(1) Remove all dust, dirt, grease, and oil. 

(2) Expos~ all components to air. 

(3) Decontaminate all equipment with DS-
2 decontaminating agent. Hot soapy water is 
also an effective cleaner. 

(4) Use protective ointment M5 for emer­
gency decontamination. 

(5) Test with detector kit to determine if 
decontamination is complete. 

(6) Bury (or burn) all rags or wiping ma­
terials. Exercise caution to protect personnel 
against vapors created by burning. 

DESTRUCTION 

6-5. General ment of the unit commander, the tactical situa­
tion warrants it and when it is necessary ina. Destruction of the Redeye weapon or its 
accordance with orders or policy established bycomponents, when subject to imminent capture 
the Army commander.in the combat zone, is performed by the Redeye 

team. This action is taken when, in t he judg- b. The missile can be destroyed best by firing 
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the weapon. When the Redeye weapon cannot 
be fired, destruction by other means is required. 
The information that follows is for guidance only. 
Certain procedures outlined require the use of ex­
plosives and incendiary grenades which may 
not be authorized items for the Redeye system. 
The issue of these and related materials, and the 
conditions under which destruction will be ef­
fected, are command decisions in each case. The 
final decision is based on the tactical situation. The 
most applicable means of destruction are: 

(1) Burning. Destruction by burning re­
quires gasoline, oil, incendiary grenades, or other 
flammables. 

(2) Demolition. Destruction by demolition 
requires suitable explosives or ammunition. 

(3) Gunfire. Destruction by gunfire includes 
artillery, rifles using grenades, or launchers using 
antitank rockets. Under some circumstances 
handgrenades may be used. 

c. In general, destruction of essential parts, 
followed by burning, will usually be sufficient 
to render the weapon useless. However, selection 
of the particular method of destruction requires 
imagination and resourcefulness in the use of 
facilities at hand under existing conditions. Time 
is usually critical. 

d. The weapon must be so badly damaged that 
it cannot be restored to a usable condition in the 
combat zone by repair cannibalization. Adequate 
destruction requires that all parts essential to 
the weapon operation be destroyed or damaged 
beyond repair. However, when lack of time and 
personnel prevent destruction of all essential 
parts, priority is given to those parts most diffi­
cult to replace. The guided missile must receive 
top priority in destruction. Equally important, 
the same parts must be destroyed on all like 
materiel so that the enemy cannot construct one 
complete unit from several damaged ones. 

e. If destruction is directed, due consideration 
should be given to: 

(1) Selecting a point of destruction that 
will cause the greatest obstruction to enemy 
movement and not create a hazard to friendly 
troops. 

(2) Observing appropriate safety precau­
tions. 

f. The trainer may also be destroyed by me­
chanical means, such as an ax, pick, mallet, 
sledge, crowbar, or similar implement. 

6-6. Destruction by Burning 

Warning: The weapon contains both a live 
rocket motor and a high-explosive (HE) war­
head. This creates an extreme hazard· to person­
nel when a weapon is destroyed by burning. 

N ote. Heap all material to be burned if time or condi­
tions permit. 

a. Slash the rocket-motor squib igniter leads 
on the outside of the launch tube. 

b. If available, place a sufficient number of 
incendiary grenades about the weapon(s). 

Warning: To prevent serious injury or burns 
to personnel, care must be taken in the handling 
of highly volatile liquids. 

c. Douse the weapon(s) with gasoline, oil, or 
other flammable liquids. 

d. Using incendiary grenades fired from a safe 
distance, bursts from a flame thrower, combusti­
ble train, or other appropriate means, ignite the 
equipment and immediately take cover. Elapsed 
time is about 7 minutes. 

6-7. Destruction by Demolition 

Note. For successful destruction of the weapon by ex­
plosives, all concerned personnel will be thoroughly 
familiar with the pertinent provisions of FM 5- 25. Train­
ing and careful planning are essential. 

a. If sufficient time permits, all guided mis­
siles should be destroyed first by firing them in 
a manner that will cause the greatest obstruc­
tion to enemy movement, but will not inflict 
damage upon friendly troops. Otherwise the 
guided missiles may .be destroyed by explosives. 

b. Using sufficient amount of TNT or equiva­
lent, prepare and strategically place charges of 
explosives about the weapon(s) to assure detona­
tion of the warhead (see TM 9-1385-215). 

~ c. Determine whether electrical blasting caps 
and wire, or nonelectric blasting caps and safety 
f uzes, will be used for priming and detonating 
the explosive charges. If nonelectric caps are used, 
they must be crimped to at least 5 feet of safety 
fuze. 

Note. Safety fuze . burns at the rate of 1 foot in 3'0 to 
40 seconds; cut off and test a portion of the fuze before 
using. 

Cau,tion: Safety fuze, which contains black 
powd.er, and blasting caps must be protected from 
moisture at all times. 

d. Connect the charges with detonating cord 
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as required to effect their simultaneous detona­
tion. Dual-prime the charges to minimize the 
possibility of a misfire. 

Warning: Blasting caps, detonating cord, and 
safety fuzes must be kept separate from the 
charges until actually required for use. 

e. If the charges are primed with nonelectric 
blasting caps, ignite the safety fuzes and take 
cover without delay. If the charges are primed 
with electric blasting caps, take cover before 
firing. Elapsed time is about 15 minutes. 

6-8. Destruction by Gunfire 

This method cannot be relied upon to destroy the 
same parts on like equipment nor to produce 
the same degree of destruction. If conditions dis­
allow destruction by burning and/ or demolition, 
destroy the weapon(s) by gunfire in accordance 
with the following: 
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Warning: The presence of live rocket motors 
and HE warheads present an extreme hazard to 
personnel firing at the weapon from a distance 
of less than 500 yards. If possible, the guided 
missile should be destroyed in accordance with 
paragraph 6-7a above. 

a. Slash the rocket-motor squib igniter leads 
on the launch tube. 

b. Is possible, stack or pile the weapon(s) and 
related equipment. 

c. Fire on the equipment from a safe distance 
with rifles using rifle grenades, with launcher 
using antitank rockets, or with artillery. Elapsed 
time is about 5 minutes. 

Note. Although one well-placed hit may render the 
weapon temporarily useless, several hits are usually re­
quired for its complete destruction unless an intense fire 
is started in which case the material may be considered 
destroyed. 
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" 7-1. Shipment and Security 

a. General. When the Redeye weapon is to be
* stored or shipped, remove the BCU, insure that
'I'! 

the receptacle cap is installed in the BCU recep­
tacle, replace the launch tube cover, and return 
the weapon to the shipping and storage con­
tainer. 

b. Shipping Name and Classification. The In­
terstate Commerce Commission (ICC) shipping 
name for the weapon is "Rocket Ammunition 
with Explosive Projectile." Shipping hazard clas­
sification (ICC) is Class A. Motor vehicles trans­
porting weapons over public highways must have 
"EXPLOSIVE" placards, with letters at least 8 
inches high, on the front, rear, and sides of the 
vehicle. 

c. Quantity-Distance and Limited Storage. 

(1) Storage of weapons by the using orga­
nization is normally limited to the basic load is­
sued to the unit. Storage separation distances are 
the same whether the weapons are in unbarri­
caded areas or stored on vehicles. To comply 
with quantity-distance regulations for unbarri­
caded ammunition storage specified by TM 9-
1300-206, each vehicle should be separated from 
other vehicles containing ammunition or explo­
sives by at least 300 feet, and from inhabited 
areas by at least 1,200 feet. The quantity-dis­
tance class for the tactical weapon is class 7, 
based on the 7.3 total pounds of warhead high 
explosive and propellants. The storage compati­
bility group is F. No separation distance is to be 
less than that required by TM 9-1300-206 for 
class 5 ammunition., 

(2) Stored weapons, whether on vehicles, 
in magazines, or in open storage, should be posi­
tioned with the forward ends of the missiles all 
facing in the same direction and in a direction 
that would cause the least damage in case of 
accidental ignition. 

(3) When stored in the open, shipping and 
storage containers are placed on heavy dunnage 
and protected with a canvas cover. The cover 
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should not rest on the containers, but must be 
raised enough to allow at least 12 inches of air­
space around the stacks. The containers should 
be protected from the weather as much as possi­
ble. 

d. Storage Temperature Limit. The storage 
temperature limit for the weapon, as marked on 
the shipping and storage container, is -65° F. 
to + 165° F. Weapons exposed to temperatures 
outside this range must not be fired. Use DA 
Form 2415, as required by TM 38-750, to report 
them to the ASP for disposition and provide full 
details for the reason for turn-in. 

7-2. Weapon Security 
The Redeye weapon is a complete guided missile 
system which can be put into a ready-to-fire 
condition simply by insertion of a BCU. Con­
tinuous safeguarding of the weapon is of para­
mount importance. The complete assembled weap­
on is classified CONFIDENTIAL. The sensitivity 
of the Redeye weapon due to physical security 
cannot be overemphasized. The weapon can be 
easily concealed and fired. Physical security of 
Redeye is in addition to the minimum require­
ments for security control of classified items 
established by TB 9-380-101. Personnel discov­
ering a loss, theft, or other surreptitious action 
involving Redeye weapons will notify the ap­
propriate commander immediately. The com­
mander will take action as prescribed in AR 
190-11 and AR 210-10. 

7-3. Safeguarding Redeye Weapons 
a. The Redeye weapon is safeguarded in ac­

cordance with AR 380-5. 

b. Physical and surveillance control is main­
tained at all time in areas where Redeye systems 
are located. 

7-4. Personnel Clearance 
a. Granting of security clearances to personnel 

for access to Redeye weapons will be accom­
plished in accordance with AR 604-5. 
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b. Limited access to classified or sensitive 
areas will be established by responsible com­
manders, also in accordance with AR 604-5. 

7-5. Transportation Security 
Transportation security pertaining to Redeye dis­
cussed in this manual refers only to transporta­
tion by Government vehicle (surface). Shipment 
by air (military and commercial), water, and 
rail are covered in appropriate Army regula­
tions. Shipments made by Government vehicle 
must be under full control of qualified, properly 
cleared US military or civilian personnel to as­
sure that constant surveillance is maintained 
throughout the transportation movement. 

7-6. Issue and Control 

a. The Redeye custodian will issue Redeye 
weapons only on order of the responsible officer 
to an officer authorized to receipt for the weap­
ons. 

b. The authorized receiving officer will keep 
the weapons under positive control until fired 
or returned to the custodian. 

c. The receiving officer will provide cleared 
armed guards as necessary to insure against un­
authorized launch or compromise of classified 
materiel. 
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PART TWO' 

OPERATIONAL TECHNIQUES 

CHAPTER 8 

MISSION, ORGANIZATION, RESPONSIBILITIES, AND EQUIPMENT 

Section I. MISSION 

8-1 . Mission 

The mission of Redeye is to provide small com­
bat units in the forward battle area :with a self­
defense capability against attack by aircraft op­
erating at low altitudes. Redeye may also be em­
ployed to provide low-altitude air defense for 
small vital areas. 

8-2. Organization 

a. Divisional Units. Redeye is organic to bat­
talions or squadrons of armored, airborne, air­
mobile, infantry, and mechanized infantry divi­
sions of the field army. The military organiza­
tion for command, control, and employment of 
Red eye is referred to in this manual as the air 
defense section (Redeye). Air defense sections 
are assigned to the headquarters or combat sup­
port company of each combat maneuver battalion 
within a division. Each air defense section con­
sists of a headquarters element and three to six 
Red eye teams ( fig 8-1) . Red eye teams are 
allocated on the basis of one team per company­
size unit within the battalion. The air defense 
section normally collocates with, and operates 
under the supervision of, the battalion S3 or S3 
air. 

b. Nondivisional Units. Redeye is also assigned 
to separate brigades, armored cavalry regiments, 
nondivisional artillery battalions, and selected 

AND ORGANIZATION 

separate battalions. The air defense section orga­
nization is the same as the divisional Redeye 
air defense section. 

c. Air Defense Section. 
(1) The air defense section headquarters is 

composed of a section leader (first lieutenant), 
a section sergeant (E-6), and a radio operator 
(E-3). The lieutenant commands the air defense 
section and is also the battalion special staff 
officer for air defense. 

(2) Each Redeye team (fig 8-2) consists 
of a team chief (E-5) and a gunner (E4). 

AIR DEFENSE 
SECTION 
(REDEYE) 

' 

I 
I 

- l 
REDEYESECTION 

TEAMHS 

Figure 8-1. Air defense section (Redeye). 
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Figure 8-2. Redeye team. 

Section II. AIR DEFENSE SECTION RESPONSIBILITIES, DUTIES, AND EQUIPMENT 

8-3. General 

The air defense section (Redeye) is generally 
responsible for conduct of the air defense of the 
parent unit. This includes air defense using the 
Redeye system and staff supervision of battalion 
training in both passive air defense measures 
and use of non-air-defense weapons against hos­
tile aircraft. A derivative responsilility is that 
of training and indoctrinating parent unit per­
sonnel in other air defense matters. 

8-4. Specific Duties and Responsibilities 

a. Section Leader. The air defense section leader 
commands the air defense section and has special 
staff duti'es as battalion air defense officer. In 
this capacity he will: 

(1) Command the section headquarters and 
assigned and attached Redeye teams. 

(2) Plan and conduct the air defense of the 
battalion in accordance with priorities deter­
mined by the battalion commander. 

(3) Advise the battalion commander and 
staff and subordinate unit commanders on air 
defense matters. 

(4) Prepare and maintain the battalion air 
defense SOP. 

(5) Provide an air defense input to battal­
ion operation plans and orders. 

(6) Establish and maintain coordination 
with the division Chaparral/Vulcan battalion in 
support of the battalion as directed. 

(7) Maintain Redeye team and F AAR posi-
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tion plots on the battalion situation overlay. Ob­
tain and inform Redeye teams of appropriate 
F AAR radiofrequencies. 

(8) Acquire and maintain a record of 
friendly air movement data and inform de­
ployed Redeye teams as appropriate. 

(9) Insure that states of air defense warn­
ing, weapon control status, and hostile criteria 
are current and are made known to Redeye 
teams. 

(10) Maintain a journal of events to include 
mission assignment; changes in weapon control 
status, team location, and operational status; 
missiles on hand; missiles expended; and engage­
ment results. 

(11) Plan and supervise section and team 
training in accordance with appropriate tech­
nical manuals, field manuals, and command di­
r ectives. 

(12) Select Redeye team general position 
areas and approve position changes when re­
quired. 

(13) Assist the battalion S3 in planning and 
supervising training in passive air defense and 
use of non-air-defense weapons against hostile 
aircraft. 

b. Section Sergeant. The section sergeant is 
the senior noncommissioned officer assigned to 
the air defense section and is responsible to the 
section leader for-

(1) Assisting the section leader in planning 
and conducting the defense of the battalion 
against low-altitude air attack. 

(2) Supervising the Redeye teams. 

(3) Conducting and evaluating training of 
the Redeye teams. 

(4) Establishing and maintaining commu­
nications with Redeye teams when deployed to 
tactical positions. 

(5) Supervising and training the section 
radio operator. 

(6) Supervising maintenance of equipment 
issued to the air defense section headquarters 
and Redeye teams. • 

(7) Training and evaluating gunners, using 
the moving target simulator ( chap 17). 

(8) Performing other duties assigned by the 
section leader. 

c. Radio Operator . The radio operator is re­
sponsible to the section leader and-

(1) Establishes and maintains radio and/ or 
wire communications with the Redeye teams and 
designated higher headquarters. 

(2) Operates and maintains the section ve­
hicle. 

(3) Performs other duties assigned by the 
section sergeant. 

' d. Redeye Teams. The Redeye teams furnish 
the firing capability that enables the air defense 
section to accomplish its mission. Duties of 
team members are as follows: 

(1) Team chief. The team chief is responsi­
ble to the section leader for-

(a) Delivery of effective fire on hostile 
aircraft. 

( b) Supervision of the Red eye team. 
(c) Selection of final team position on the 

ground and recommendation of team position 
changes. 

(d) Maintenance of team equipment. 
( e) Other duties assigned by the section 

sergeant. 

(2) Gunner. The gunner is responsible to 
the team chief for-

(a) Delivery of effective fire on hostile tar­
gets as directed by the team chief. 

( b) Operation and maintenance of as­
signed team vehicular and communications 
equipment. 

(c) Operator and organizational mainte­
nance of the team's basic load of weapons. 

( d) Other duties assigned by the team 
chief. 

8-5. Air Defense Section Equipment 

a. Section Headquarters. The air defense sec­
tion headquarters contains sufficient equipment 
to enable it to move, communicate, and effective­
ly control its assigned or attached teams. In addi­
tion the section headquarters contains equip­
ment necessary to train the section personnel. 
(For further information refer to appropriate 
tables of organization and equipment.) 

b. Redeye Teams. Redeye teams are equipped 
with sufficient equipment to enable them to 
move, communicate, and fire at hostile targets. 
(For further information refer to appropriate 
tables of organization and equipment.) 

c. Basic Load. In addition to TOE equipment, 
a basic load of si~ Redeye weapons is carried 
by each team during ,combat operations. 
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Figure 8- 8. Battery/ coolant unit carry case. 

-



8-6. Recently Fielded Equipment 

Tables of organization and equipment and other 
recent Army publications reflect items of equip­
ment being issued to Redeye units which have 
not been described in previous editions of this 
manual. Because the Redeye guided missile sys­
tem has been recently fielded, new and develop­
mental items of equipment have been added to 
the section headquarters and each Redeye team. 
These equipment items and their use are de­
scribed in applicable chapters of this manual. 
Included are the following: 

a. Battery/ Coolant Unit Carry Case (fig 8-3). 
The battery/ coolant unit carry case provides the 
Redeye gunner with a means for carrying 
the three BCU issued with each Redeye weapon. 
The BCV carry case is a nylon bag with a 
polystyrene insert. It is 9 3/ 8 inches long, 3 7 / 8 
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inches wide, 7 inches high, and weighs 3 pounds, 
10.72 ounces, with three BCV inserted. It is at­
tached to the pistol belt. 

b. Unirack Mounting Kit. The unirack mount­
ing kit (fig 8-4) consists of the top half of uni­
pak shipping and storage container mounted 
across the rear of the vehicle M151Al with two 
plastic supports and seat belts holding a single 
weapon in a combat-ready condition. The 
mounting kit is secured to the vehicle by the 
seat belts. 

8-7. Target Alert Data Display Set (TADDS) 

a. The target alert data display set (TADDS) 
(fig 8-5), an ancillary item to the Redeye com­
munications system, provides the team with a 
display of coarse target location and tentative 
target identification. Its source of information is 

Figure 8-4. Unirack installation. 

8-5 



/ 

FM 23-17 

Figure 8-5. Target alert data display set (TADDS) . 
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the forward area alerting radar (FAAR) or­
ganic to Chaparral/Vulcan units. Targets infor­
mation generated by the F AAR is transmitted 
by radio-frequency data link (RFDL) to the 
TADDS for display. The TADDS is also capa­
ble of receiving voice transmissions in place of 
the display described in b ( 1) below. 

b. The TADDS consists of a radio receiver 
circuit, display matrix, magnetic compass, 
radiofrequency (RF) field strength meter, tele­
scoping antenna, and rechargeable battery-pack 
power supply. 

(1) The display consists of a matrix of grid 
lines forming 49 squares (7 squares x 7 squares) 
with each square containing two target indi­
cators. The indicators are two-color disks (green­
black and red-black) that indicate targets by ex­
posing a green side for a friendly target or a 
red side for a target of unknown identity. If 
no target is within the area of a square, the 
indicators display only the black sides of the 
two-color disks. The unit has the capability of 
displaying 49 friendly and 49 unknown targets 
simultaneously, a friendly and an unknown tar­
get in each of the 49 squares. The F AAR, as 
the source of data, is represented as being lo­
cated at the exact center of the display. Target 
position is displayed with respect to the location 
of the F AAR. The location of the Redeye site 
with respect to the F AAR is plotted and marked 
on the display by the T ADDS operator. Target 
location with respect to the Redeye site may 
then be read directly from the display. The 
Redeye position must be marked on the display 
matrix with a china marking pencil. 

(2) A telescoping antenna attaches to the 
T ADDS by means of an insulated !Ilount on the 
unit front panel. When not in use, the antenna 
is removed and stored in the front cover. 

(3) An RF field-strength meter mounted in 
the unit front panel provides an indication of 
the strength of the received signal. The meter 
is useful in emplacing the T ADDS for the best 
data reception. 

(4) A standard compass is mounted on the 
unit cover for the purpose of orienting the un1t 
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to magnetic north. Orientation to magnetic north 
is necessary to aline the display matrix with the 
F AAR display. 

(5) An audible alarm is provided to alert 
the operator that a change has taken place in 
the data display. When a change occurs, a pul­
sating audible tone is generated; if a loss of 
signal occurs, a steady tone is generated. 

(6) An indicator for remaining battery life 
is provided on the set. A cable and receptacle 
are also provided so that the battery can be 
charged from the electrical system of any Army 
vehicle. A fully charged battery-pack provides 
sufficient power for 24 hours operation. 

c. Operation of Target Alert Data Display Set. 
The team leader is responsible for emplacing and 
operating the target alert data display set 
(TADDS). (For detailed operation of the 
TADDS refer to TM 9-1430-589-12.) 

Note. Refer to key numbers on figure 8-5 for location 
of controls and indicators. 

(1) Emplace the TADDS, using a map and 
the compass. The compass is in the cover of 
TADDS. 

(2) Remove the antenna (1) from the 
TADDS cover and install as sho~ in figure 
8-5. 

(3) Set the BAT AND RESET/ SELF TEST 
switch (2) at BAT AND RESET. The S­
METER ( 3) will indicate the battery strength. 
Reset the switch to midposition. 

(4). Set the PWR switch (4) at ON. 

(5) Adjust the ADDRESS CONTROL (5) 
to set the number of the F AAR used to furnish 
the T ADDS information. 

(6) Select either BAND A or BAND B 
(6) to receive the RFDL transmissions. 

(7) Set the READY / OFF switch (7) at 
READY. 

(8) Adjust the VOL control (8) for a rush­
ing sound over the speaker. 

Note. Operating frequencies for band A or band B will 
be in the unit communications-electronics operating in­
structions (CEOI) (formerly SOI). 
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CHAPTER 9 

FUNDAMENTALS OF REDEYE EMPLOYMENT 

Section I. 

9-l. Introduction 

This chapter presents guidance for the Redeye 
air defense section leader in planning and de­
signing the air defense of battalion assets. The 
principles and guidelines provided are based on 
fundamentals of employment of air defense weap­
ons contained in FM 44-1, FM 44-lA, FM 44-
1-1, and FM 44-3, and on the mission and orga­
nization normal to Redeye as presently deployed 
in the field army. 

9-2. Employment Considerations 

a. Basic Steps. Four basic steps should be taken 
in establishing a Redeye defense. 

(1) Determine defense priorities. 

(2) Determine available means. 

(3) Design the defense. 

(4) Evaluate the defense. 

b. Determination of Priorities. The battali@ 
g?mmander.;>consultation with fas staff and 
in consideration of the tactical operation being 
conducted, establi§he§ air deteuse prjgrjtjes The 
Redeye air defense section leader obtains these 
priorities and uses them as the basis of his air 
defense plan. 

c. Determination of Avail,a,ble Means. General­
ly, the air defense means available to the section 
leader are fixed by TOE and consist of three to 
six two-man Redeye teams. The section leader 
will employ these resources in the manner which 
best meets the commander's requirements. G,titia. 
~l CPP§ideratjgm; are the established priorities; 
nature. jgca1ioo, avd size pf t he defended assets; 

- ' a- , 

GENERAL _. 
-.. ~ 

exp~ ted - threat; and quantity of available re­
sources,.. These considerations will determine the 
type of defense to be used ( e.g., an area defense, 
point defense, or moving column defense) and 
the method of employment ( e.g., general support, 
direct support, attached, or a combination of 
these methods). Further, the considerations will 
provide an indication as to how available re­
sources must be allocated. In determining air de­
fense means available, consideration should be 
given to the feasibility of splitting teams to in-
crease coverage. 

d. Defense Design. Having determined defense 
priorities and available Redeye teams, the sec­
tion leader must design the defense to best ac­
complish the commander's requirements. ln de­
sigpjp g the defense, the :erinciple8rz pf balance, 
IJwtnaj §JWPPft_ 0 yerjappjpg fjre8 • early engage­
~ ~ and weighting toward likely ave­
nues of approach mu~t be considered. These prin­
ciples are most important in the design of area 
and point-type defenses. A:,ittle in the way of 
formal design can be done in the case of moving 
column defenses except to apply the principle of 
early engagement when selecting stations for 
Redeye teams moving with the c~ m11,J 

e. Defense Evaluation. Having completed the 
preliminary design of the defense, the section 
leader should evaluate his design to determine if 
it meets established requirements. If the evalua­
tion shows that the preliminary design cannot 
meet requirements, inefficient use of resources, or 
unacceptable holes in coverage, the defense should 
be redesigned and reevaluated until it meets the 
requirements in the best possible manner. 

Section 11. ESTABLISHMENT OF REDEYE DEFENSES 

9-3. P. • • Influencing Air Defense Design principles of air defense design are discussed in 

a. General. E_ive basic prjpcjp]es should be b through f below. Factors such as air threat; 
considered in designing an air defense. The terrain; number of available teams; and the size, 
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GENERAL _. 
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fense means available, consideration should be 
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d. Defense Design. Having determined defense 
priorities and available Redeye teams, the sec­
tion leader must design the defense to best ac­
complish the commander's requirements. ln de­
signing the defense, the ~rinciple8z 0f balance, 
wutual suppptl overlapping fires, early engag: 
~ ~ and weighting toward likely ave­
nues of approach must be considered. These prin­
ciples are most important in the design of area 
and point-type defenses. Jl:lttle in the way of 
formal design can be done in the case of moving 
column defenses except to apply the principle of 
early engagement when selecting stations for 
Redeye teams moving with the c~ m?JJ 

e. Defense Evaluation. Having completed the 
preliminary design of the defense, the section 
leader should evaluate his design to determine if 
it meets established requirements. If the evalua­
tion shows that the preliminary design cannot 
meet requirements, inefficient use of resources, or 
unacceptable holes in coverage, the defense should 
be redesigned and reevaluated until it meets the 
requirements in the best possible manner. 

Section 11. ESTABLISHMENT OF REDEYE DEFENSES 

principles of air defense design are discussed in 

a. General. Eive basic prjpciples should be b through f below. Factors such as air threat; 
considered in designing an air defense. The terrain; number of available teams; and the size, 
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Note. No forced avenue or probable avenue of approach. 

Figure 9-1. Balanced defense. 

shape, and nature of the defended area tend to lapping fires. Overlapping coverage or fires for 
arrange these principles in an order of priority Redeye requires the placement of Redeye teams 
of application. so that the area covered by one team can extend 

over the area of one or more adjacent teams.b. Balance. In general, enemy aircraft are 
Overlapping coverage is desired to prevent gapscapable of attacking from any direction. The 
in the defense. Team positions may have to beenemy will seek the most favorable direction of 
staggered to attain overlapping fires. attack and will attempt to exploit any weakness 

in the defense. Therefore, the defense should be d. Early Engagement. The object of early en­
balanced (fig 9-1) to cope with attacks from gagement (fig 9-2) is to engage and destroy 
any direction with approximately the same vol­ hostile aircraft prior to the aircraft releasing its 
ume of fire. Exceptions arise in cases where ordnance. Since the enemy has such a wide 
attack along certain avenues of approach is forced choice of aircraft, ordnance, and attack varia­
or probable during defense of march columns or tions, specific rules for the emplacement of teams 
in an area defense. to maximize the principle of early engagement 

cannot be formulated except by placing teamsc. Mutual Support. Mutual support between 
along most likely avenues of approach. In area de­Redeye teams is desired and. can be obtained 
fense, Redeye teams should be positioned well inunder most tactical conditions. The principle of 
front to provide early destruction along the low­. mutual support is applied by positioning each 
altitude avenues of approach. Redeye may alsoRedeye team so that the system's dead zone is 
be employed with security forces forward of thewithin the engagement capability of at least one 
FEBA, for example, to provide air defense ofadjacent team. This increases the volume of fire 

possible in the space mutually covered. To the brigade combat outpost (COP) or division 
general outpost (GOP). Redeye teams employedremain mutually supporting, Redeye teams should 

not be more than 1,500 with security forces contribute to air defense ofseparated by meters. 
the forward units and implement the principleTeams must be capable of visually detecting tar­
of early engagement and defense in depth. gets at maximum distances if they are to provide 

mutual support. Space that is masked to one e. Weighted Area Coverage. When deploying 
team should be covered by another. A masking Redeye teams in area defense, an effort should 
problem can sometimes be overcome by splitting be made to provide weighted area coverage ( fig 
teams. When mutual support cannot be obtained, 9-3) to the front of the FEBA and toward ex­
the teams ·should be positioned to provide over- posed boundaries. Weighting of Redeye toward 
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Figure 9- 2. Early engagement. 

the front of the battalion serves two purposes; it 
destroys many attackers before they can reach 
their intended targets and it also provides cover­
age for avenues of approach not adequately cover­
ed by other air defense means. Red eye teams 
should be positioned along the flanks of the low­
altitude avenues of approach to take advantage 
of inherent weapon characteristics. 

f. Defense in Depth. Once engaged, the enemy 
should be given no relief. The aircraft should 

RIGHT 

.. 

be engaged from the moment it comes within 
range until it is destroyed or out of range. The 
volume of fire to which an aircraft is exposed 
should increase as it closes with the defended 
target. 

The air defense section leader must consider a 
number of factors that influence application of 
the principles already discussed. 

WRONG 

Figure 9-3. W eighted defense . 
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a. Threat. The threat factor inflnences all as­
pects of air defense planning. The most likely 
type of aircraft, attack speed, altitude, and de­
livery or attack techniques must be determined 
or estimated. The enemy's attack techniques (app 
B) may include conventional high-altitude bomb­
ing, use of air-to-surface missiles, lay-down bomb­
ing, and low-altitude bomb aiming systems 
(LABS). The most likely enemy att~ck capa­
bilities and techniques. are the guide for design­
ing and evaluating the defense. The defense is 
designed to provide a balanced effectiveness 
against those combinations of weapons and tech­
niques known to be available to the enemy in 
significant quantity and evaluated as likely to be 
employed by him. 

b. Terrain. Terrain will influence both the type 
and direction of enemy attack and the location 
of Redeye team positions. Since Redeye weapons 
are visually directed, the terrain should afford 
maximum observation and unrestricted fields of 
fire. Terrain may limit the number of suitable 
positions available without adversely affecting 
the enemy, or it may compel the enemy to ap­
proach the target from specific directions. 

c. Economy of Resources. The task of the air 
defense planner involves determining the number 
of Redeye teams needed to provide a specific 
degree of protection to a small unit, installation, 
or area of tactical importance. Since the number 
of teams available is usually fixed by TOE, the 
planner is concerned with the most economical 
use of very limited resources. This requires the 
establishment of priorities and careful planning 
and design to maximize the usefulness of each de­
fense element. Wherever possible, each team 
should contribute to both the defense of the bat­
talion airspace as a whole and to the defense of 
small vital areas or point targets within the 
battalion area. Coverage can be increased by 
splitting teams and should be considered. 

I d. Types of Defense. Rede ye is used in three 
• types of defense, area, point, and march column . 

.._ (1) Area defense. Area defense is the de­
fense of an operating area; e.g., battalion area. 
For a battalion the defended area is defined by 
the battalion boundaries. This type of defense is 
the normal type of defense established for the 
battalion, although certain critical installations 
or elements within the area may be defended as 
point defenses. Rede ye teams assigned to defend 
a small unit (battalion, company) will provide a 

..,.(2) Point defense. Point defense (small vital 
area defense), as applied to Redeye, is the de­
fense of a limited-size area or installation, such 
as a command post, ammunition supply point, 
small airfield, or drop zone. A critical element 
of the battalion may also be defended as a point 
defense. The point defense is defined by the con­
tour of the installation or element to be defended, 
increased by the effect (destructive radius) of 
the most likely weapon that the enemy may use. 
Point defense forces an uneconomical use of Red­
eye teams and should only be used when other 
air defense means are not available. 

....- (3) March column defense. March column 
defense is air defense protection provided units 
while they are displacing. Defended units may 
displace or be displaced in one or more echelons. 
A march column is characterized by a long axis 
of moving vehicles which can present a lucrative 
target to hostile aircraft. 

9-5. Deployment Guidelines 
~ - Area Defense. In addition to the principles 

and considerations stated in paragraphs 9-3 and 
9-4, selection of a Redeye position favorably 
located with regard to the defended unit position 
is important. Figure 9-4 illustrates a company 
layout and possible Redeye positions (A-K), all of 
which are assumed to meet the technical require­
ments of a Redeye position; i.e., good fields of 
view, prominent terrain, and safety considera­
tions which are covered in chapter 12. 

Note. Positions H, I, J, and K, figure 9-4, are removed 
from the defended unit by a distance equal to the maxi­
mum missile range. Positions E, F, and G are removed 
from the defended unit by distances equal to one-half the 
maximum missile range. 

(1) Positions H-K offer good early engage­
ment possibilities, especially when jets are in-

PROBABLE AIR 
A TT ACK AVENUE 

OF APPROACH 

t!!.J.K I 

I 
N A 

local air defense capability specifically responsive 
to the small unit. Figure 9-4. Type position defenses. 
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volved, since engagement may occur before the 
defended company is struck; also ;ccS may be 
caught in the slower portion of the attack run. 
Deployment this far forward would not be re­
quired if only low/ medium-performance aircraft 
are involved. These positions are best insofar as 
discouraging airborne observation of the com­
pany position is concerned. The positions are also 
good for disruption of incoming airmobile at­
tacks before the enemy troops are landed. These 
positions have the disadvantage, besides increased 
ground security problems, of being unduly sensi­
tive to change in direction of air attack. For 
example, a Redeye team at position K probably 
would not be able to engage a jet aircraft travel­
ing a northwest-southeast path over the company 
area. Attack from the rear by any aircraft type 
also would not be met properly. Deployment of 
single teams this far forward is suitable only 
when-

(a) Ground security is not a major prob­
lem. 

(b) Defense by a single team against all 
directions of attack is not required, due either 
to the situation or to the favorable placement of 
adjacent teams. 

(2) Positions E-G offer less early engage­
ment possibilities than positions H-K, but provide 
fewer ground security problems and are less sensi­
tive to direction of attack. Position E would be 
the least preferred position due to its reduced 
coverage against jet aircraft approaching from 
the probable direction of air attack. Positions F 
.~nd G are good positions; however, if position G 
is chosen, care must be exercised that attacks 
from the northwest can be met. Positions E-G 
offer the Redeye gunner a good chance of engag­
ing enemy aircraft maneuvering for repeated 
firing passes over the company area. They also 
offer a good chance of engaging jet aircraft 
during what may be the slowest portion of these 
attack patterns. A good capability against heli­
copters also is offered. 

(3) Positions A-D provide no early engage­
ment possibilities against observation aircraft, 
attacking jet fighter-bomber aircraft, or airmobile 
attacks (before troops are landed). In addition, 
attacking jets may not be engaged during the 
slower portion of their attack runs. However, 
ground security problems are minimized. Probably 
the best of these positions is the centrally located 
position B, due to its forward location and re­
latively balanced all-around capability. 

(4) The position affording the best technical 
relation between Redeye and unit location is posi-

FM 23-17 

tion F. This position offers early engagement 
capability against observation and reconnais­
sance aircraft and airmobile forces operating for­
ward of the company position. It provides an op­
portunity for repeated engagement of jet air­
craft maneuvering over and about the company 
area while they are making repeated firing passes 
(a Redeye position within the company area may 
not allow such engagement). It also favors the 
probable direction of attack while •retaining all­
round capability and may not pose a serious 
ground security problem ( especially for units not 
on the FEBA). Ground security or terrain and 
environmental considerations, however, may make 
selection of position B necessary. 

(5) When company elements are greatly dis- . 
persed, Redeye positions are chosen in relation 
to the designated priority company element. Dur­
ing a fluid or dispersed situation, Redeye will 
usually remain with the priority company ele­
ment. 

(6) The above deployment guidelines often 
will be reduced, because of ground security con­
siderations, to selecting a high point in a for­
ward position within the company/ troop/ battery 
perimeter during the defense, and to accompany­
ing the priority elements during the offense. 

,,,-,b. Point Defense. Although the area defense 
concept for deployment of Red eye in defense of 
the typical battalion area is normal, there will 
be cases wherein the establishment of Redeye 
point defense is appropriate. For example, Red­
eye can be used to defend an ammunition dump 
as if it were a point defense. In that case, use of 
the area defense concept would be impractical. 

(1) Balance. The principal guideline for de­
ployment of Redeye teams in a point defense is 
to provide a balanced all-round defense. A de­
fense in depth, capable of destroying the enemy 
before he strikes the defended area, is desired. 
An ideal deployment pattern would be one or 
more Red eye rings well out from the defended 
area. Terrain, ground security requirements; and 
the presence of other ADA weapons will dictate 
modifications of the basic pattern. 

,_..-(2) Maintaining point defense coverage. 
Ufhen defending against the laydow,n bombing 

technique, tJrn t~ro§ §hpuld be located well in 
front of the defended area -4 k , yet main­
taining point defense cover a e aydown bomb­
ing is the technique wherein elay-fuzed bombs 
are used to allow the attacker to escape their 
effects. 
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F igure 9-6. March column defe~e in convoy. 
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- c. March Column Defense. Formal defense de­
sign and defense evaluation for this type of de­
fense are not feasibleJ Planning and deploying of 
teams must provide for continuous air defense 
coverage throughout the displacement. Basically, 
the two methods of deploying Redeye are to posi­
tion them along the march route or in column 
with the convoy and flank security forces. 

(1) Along the march route. If the route is 
sufficiently secure from ground attack, this de­
ployment method may be used. For certain march 
routes, Redeye teams may be leap-frogged to oc­
cupy critical points along the route if the situa­
tion and column speed allows. Proper planning 
can take advantage of preselecting good positions 
to cover critical points along the route (fig 9-5), 
such as bridges and defiles where the column 
could be canalized. When utilized in this manner, 
teams should be sited along the march route so 
that they will provide as much continuous cover­
age to the convoy as possible. 

Section Ill. 

I9-6. Defense Planning and Design 

The air defense section leader designs the air 
defense in accordance with the commander's pri­
orities, threat, terrain, and available resources. 
He formulates an air defense plan ( defense de-

. sign) in coordination with the battalion S3. De­
fense planning commences when the commander 
announces his concepts for the operation. De­
fense design involves trial deployment of Redeye 
teams consistent with the deployment guidelines. 
The defense design may be shown on any map 
or overlay. When the defense design is completed, 
the S3 or section leader submits it to the com­
mander for approval. 

I9-7. Redeye Effectiveness Templates 

To determine the number and position of Red­
eye teams, a template with the correct coverage 
and missile characteristics must be constructed. 
The template coverage will vary with the target 
speed. For example, a template made for design­
ing a defense against a 400-knot target spe.ed 
would be used for designing a defense against 
tactical strike aircraft. The various types of tem­
plates may be determined from FM 23-17 A and 
can be constructed of heavy acetate or cardboard. 
Figure 9-7 is a type template and is used for il­
lustrative purposes because of the security classi­
fication of specific Redeye missile performance 
data. Redeye teams are placed so as to conform to 
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(2) In convoy. When the Redeye teams can­
not be positioned along the march route, they 
may move with the convoy. When defending a 
march column (fig 9-6), Redeye should be posi­
tioned ~l;u: 4o.nt, rear, and to the ftapks of 
the column. The reason for this is that an enemy 
aircraft will probably attack parallel to the col­
umn rather than perpendicular to it to have more 
time over the target and to have a larger target. 
Also, if the front and rear of a column are im­
mobilized, the column may be canalized. With 
only one team available, as in a company col­
umn, the team and weapons should be split with 
one man near the front of the column and the 
other near th~ rear. Redeye should also be placed 
with flank security forces. The placement of Red­
eye with column security forces is contingent up­
ori the nature of the terrain and condition of 
ground security. 

DEFENSE DESIGN 

the principles of air defense design previously 
presented. After initially placing the templates 
on the map, readjustments will be made, both on 
the map and later on the ground, as the princi­
ples and factors discussed in paragraphs 9-3 and 
9-4 are applied . 

a. Description. The template is constructed to 
the scale of the map to be used. The template will 
be drawn to show coverage against the maximum 
threa~ likely to be employed against the defended 
area. This will give the smallest envelope, there­
fore, the best air defense design. 

b. Use of Template. The template (fig 9-7) is 
used to aid in initially locating team positions 
on the map. Place the template on a map with 
corresponding scale and move it about so that 
the maximum area can be covered by the num­
ber of Redeye teams available. Next move the 
position of the Redeye teams as dictated by the 
need for early engagement, weighting toward 
avenues of approach and defense in depth. Due 
consideration must be given to the expected threat, 
terrain, and commander's guidance. 

9-8. Redeye Defense Design Procedure 
( a. Basic Steps. The basic steps in designing 

Redeye small unit (battalion-size) defenses are-

(1) Obtain a suitable map. Generally, a scale 
of 1 :50,000 is best. 
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F igure 9-7. R edeye eff ectiveness t emplate. 

(2) Outline the defended area on the map, 
identifying the priority targets and low-altitude 
avenues of approach. 

(3) Using the effectiveness template, locate 
initial weapon positions. Considering the princi­
ples and factors discussed previously, adjust posi­
tions as necessary. 

(4) Analyze the disposition of teams after 
actual occupation of positions, and readjust if 
necessary. 

9'b.4 rea Defense. Redeye teams are usually de­
ployed in their resp~ctive battalion sector. Ti:} 
teams are deployed for ward and along likely low­
altitude avenues of approach when such avenues 
ar'e clearly defined. If there are no definitive low­
level avenues of approach, Redeye teams may be 
distributerl throughout the defended area, parti­
cularly toward the front and in the folds of the 
earth where ADA units cannot detect and en­
gage aircraft because of radar masking. As stated 
previously, teams are deployed to allow early en-

gagement, weighted coverage along the avenue of 
approach, and overlapping fires. A typical battal­
ion area defense design is shown in figure 9-8. 
This battalion area is approximately 3.5 kilome­
ters wide and 3 kilometers deep. The arrow rep­
resents a probable low-altitude avenue of ap­
proach into the area. The "peanut" shapes rep­
resent the engagement envelopes of the Redeye 
weapon against a 450-knot jet aircraft. 

c. Defense Design of Point Defense. Figure 9-9 
depicts an example wherein one air defense sec­
tion (in this case five teams) is deployed to de­
f end an ammunition supply point. The defense 
planner moves the template over the point de­
fense to achieve the best coverage. However, be­
cause of the location of expected avenues of ap­
proach and the need for balance, he decides . to 
weight the defense toward the low-altitude ave­
nues of approach while maintaining some degree 
of balance. 

L 
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NOTES. 
1. TEMPLATES SHOWN REPRESENT HYPOTHETICAL LAUNCH BOUNDARIES 
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Figure 9-8. Type battalion area def ense design. 
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F i gure 9-9. Desi gning a point defense. 

Section IV. EVALUATION OF REDEYE DEFENSES 

t 9-9. using a Redeye burst locator as an analyzing de­

The fourth step in establishing a Redeye defense vice to measure the number of missiles each team 
is evaluation of the proposed deployment of forces can deliver on target prior to the target releasing 
to determine its effectiveness against the antici­ its ordnance. If evaluation, using the burst loca­
pated threat. Evaluation can be accomplished by tor, shows holes in the defense or overkill in some 
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areas, team positions can be shifted to fill gaps or 
repositioned to achieve balance and economy. The 
steps in defense evaluation are: 

a. Determine the points of evaluation. 

b. Using the Redeye burst locator, determine 
the total number of missile launches against the 
target for each point of evaluation. 

c. Determine the defense effectiveness. 

d. If necessary, reposition teams and reevaluate. 

POINTS OF EVALUATION < .. H--1 

POSSIBLE AVENUE OF APPROACH 

9-10. Points of Evaluation 
a. General. A point of evaluation (fig 9-10) 

is that point where a hostile aircraft will release 
its ordnance against the defended area or target 
and, consequently, is the last point at which a 
successful missile-target intercept can occur. The 
location of the ordnance release point (bomb re­
lease line) varies with the speed and altitude of 
the aircraft and with the method of delivery used. 
(See appendix B for a discussion of delivery meth-
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Figure 9-10. Points of evaluation. 
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ods.) Direction-of-attack lines are lines drawn 
along probable and possible avenues of attack. 

b. Establishing Points of Evaluation. 

{t\~1) oint or vital area defense. For Redeye 
point or vital area de ense, porn s of evaluation 
are established (drawn) at the intersection of 
each direction-of-attack line leading into the de­
f ended area and a line defining the outer peri­

• meter of the defended area. Direction-of-attack 
lines are drawn along each probable and possible 
low-altitude avenues of approach as shown in 
figure 9-10. In sectors where strength is relative­
ly low, move teams closer to that direction-of­
attack line. In sectors where strength is rela­
tively high, move teams away from that direction 
of attack. In cases where terrain is relatively 
flat and hostile aircraft may approach from any 
direction, draw an equidistant number of radial 
direction-of-attack lines at equal angles apart 
through the center of the defended area. For a 
point defense, check the balance to see if the 
defense has approximately the same strength 
along each direction of attack. In addition to 
being balanced, the defense must be capable of 
achieving adequate firepower along each direc­
tion-of-attack line. 

(2) Area defense. For the purpose of eval­
uating a battalion area-type defense, points of 
evaluation are established at the intersection of 
the direction-of-attack line and the forward edge 
of the battle area or exposed boundary. In this 
case, Redeye teams will not be able to achieve 
any bursts at the point of evaluation unless they 
are positioned well forward of the FEBA. 

9-11. Redeye Burst Locator 

a. Description. The Redeye burst locator (fig 
9-11) is a graphic portrayal of the effectiveness 
envelope (fig 9-12) of the Redeye system against 
a specific threat and shows the number of mis­.,. siles which can intercept the target as it passes 
through the envelope. The burst locator shown 
in figure 9-11 is for illustrative purposes only 
and does not reflect the true capabilities of the 
Redeye system. Note that the direction-of-flight 
arrow is drawn on the rear of the locator. Burst 
locators based on actual system capabilities 
against various threats are described in FM 23-
17A. The completely inclosed area of the burst 
locator represents the system's effectiveness 
against a specific threat. The smooth contour 
line at the rear of the burst locator represents 
maximum effective horizontal range of the mis-

j 
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sile against a specific threat. The contour lines 
within the envelope connect points of equal burst 
values. The numbers within the area inclosed by 
the contour lines represent the number of mis­
siles that can be launched and intercept the 
target before it arrives at the crossed circle 
labeled "threat location." The direction-of-flight 
arrow shows the direction of target movement 
through the effectiveness envelope and the di­
rection-of-flight line shows the path the target 
is presumed to take. The direction-of-flight ar­
row and direction-of-flight line are used to orient 
the burst locator. The minimum visual acquisi­
tion boundary and minimum identification (ID) / 
launch boundary lines represent the minimum 
ranges at which target visual acquisition, target 
identification, and missile launch can occur and 
the burst locator remain valid. That is, if these 
events do not occur at or before the target 
crosses these lines, the burst locator must be 
assumed to be invalid for the point of evaluation 
at which this deficiency occurs. 

b. Assumptions. The construction and use of 
the Redeye burst locator is based on considering 
the following assumptions to be valid: 

(1) Target speed is the speed for which the 
burst locator was designed and will remain con­
stant. 

(2) Target altitude will remain constant. 

(3) Target course will remain straight and 
level. 

(4) System reaction time (time between 
successive missile launches) will remain constant. 

( 5) System response time ( time from de­
tection to launch of first missile) will remain 
constant. 

(6) The initial burst occurs at maximum ef­
fective range. 

c. Procedure. The burst locator is used to de­
termine in numerical terms the effectiveness 
(number of bursts) that each Redeye team can 
achieve. 

(1) To determine the burst value of each 
team, plot the outline of the defended area on 
a 1 :50,000 map, if available, and indicate the 
location of each Redeye team. Draw direction-: 
of-attack lines along probable and possible ave­
nues of approach so that the lines intersect the 
boundary of the defended area. Each intersection 
is a point of evaluation. Place the threat location 
( crossed circle) over the point of evaluation (fig 
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Figure 9-11. Type R edeye burst locator. 
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Figure 9- 12. Type Redeye ef!ect;veness envelope . 

9-13) and orient the burst locator so that the 
direction-of-flight line and direction-of-attack 
line are coincident and the direction-of-flight 
arrow is pointing in the direction of target move­
ment. Note the location of each Redeye team 
with respect to the burst contour lines of the 
burst locator. If the team is located within the 
burst contour having a value of 2, it means 
that this team can fire two missiles on the target 
prior to its reaching the point of evaluation. If 
a team is located within the contour having a.. burst value of 1, the team can fire only one suc­
cessful missile at the target. Teams located out­
side the area of the burst locator ( except teams 
located to the rear of the burst locator and to­
ward direction of approach) are beyond effective 
range and have a burst value of 0. Teams located 
to the rear of the burst locator have been within 
range; therefore, the point is given a value by 
extending a line parallel to the direction-of-flight 
line from the team position to the rear of the 
burst locator (fig 9-14(A)) and reading the 
missile value at that point. 

(2) In figure 9-13 it can be seen that, with 

the burst locator oriented properly, one Redeye 
team achieves two bursts while the other team 
achieves one burst. If Redeye teams are deployed 
well-forward along low-altitude avenues of ap­
proach leading into a point defense, mark the 
avenue of approach on the defense over lay and 
move the burst locator in along the avenue re­
cording the missile burst values. In figure 9-14 
it can be seen that each team achieves two bursts 
against the threat. 

9-12. Evaluating Defense Effectiveness 

a. Initial Team Positioning. In evaluating the 
effectiveness of a typical Redeye defense, it can 
be seen in figure 9-15 that the defense planner 
has initially deployed his Redeye teams in a de­
fense which is partially faulty. Using five teams 
and available intelligence concerning the threat 
and information pertaining to the terrain and 
area to be defended, the defense planner has 
positioned the teams to cover the defense as 
shown. The two low-altitude avenues of approach 
to the defended area are labeled X-RAY and 
ZEBRA. Two Redeye teams have been positioned 

I. I 
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Figure 9-19. Burst locator use in point defense. 

to cover route X-RAY and will be evaluated at 
point A. One team has been positioned to cover 
route ZEBRA ~nd will be evaluated at point B. 
The remaining two teams are positioned t.o 
achieve additional balance to the defense and will 
be evaluated at point D as shown. 

b. Effectiveness Formul,a. To evaluate the 
Redeye defense, the defense planner needs to 
know the system effectiveness (SE) and specified 
engagement effectiveness (EE). 

(1) System effectiveness is defined as the 

~ 

probability, expressed as a percentage, that a 
Redeye team will acquire a single target within 
system design capability, deliver a single round 
that will burst within system design accuracy, 
and achieve the desired degree of target destruc­
tion (See FM 23-17A, change 1, for actual SE 
percentage.) 

(2) Engagement effectiveness is defined as 
the kill probability of the defense, expressed as 
a percentage, against each aircraft in a partic­
ular raid size. The commander specifies the de-

I l 
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Figure 9-14. Burst locator use with Redeye 
teams well f orwwrd. 
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Figure 9-15. Sample defense planning problem-­
initial team deployment. 

gree of protection for each area in terms of cordance with the specified engagement eff ec­
engagement effectiveness. tiveness, using the effectiveness formula: 

(3) The next step is to determine the maxi­ M, 
n = -- wheremum raid size the defense can cope with in ac- m 
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n = Kill capability (maximum number of 
aircraft against which the defense can achieve 
the given EE as specified by the commander). 

M t = Total number of missiles that can be 
launched against aircraft flying a specific avenue 
of approach (as measured by burst locator). 

m = Missile launches per target required to 
achieve desired EE (obtained from fig 9-16). 

c. Determining Engagement Effectiveness. 

(1) To evaluate the defense at point A (fig 
9-17), the defense planner positions the Redeye 
burst locator at point A, orients the device, and 
determines that each Redeye team can achieve 
two bursts. To determine the n (kill capability) 
for point A, the defense planner refers to per­
centages listed in figure 9-16. For example, if the 
SE is 45 percent, he reads upward in the left 
column to 45; then uses the commander's guidance 
as to EE (in this case 90 percent) and determines 
the m by reading across to EE of 90 percent, then 
upward to the m which has a value of 4. By use 
of the burst locator he knows that the two teams 
at point A can achieve a total of four missile bursts 
(Mt). He then uses the effectiveness formula 

n = ~ to determine the kill capability of the 
m 

Redeye defense. 
M t 

n = 4 = 1 
m =y 

The defense, therefore, is capable of destroying 
one aircraft under these conditions of SE, EE, 
and M t• If the specified EE is 69 percent, for 
example, the same defense can destroy two air­
craft. 

Mt 4 n = = = 2 
m 2 

(2) At point B, the defense planner deter­
mines that the one Redeye team can achieve one 
burst. Again, using an SE of 45 percent and the 
same evaluation procedure described above, he 
determines that no aircraft can be destroyed 
with a 90 percent EE; however, with an EE of 
45 percent one aircraft can be destroyed. 

(3) At point C it has been determined that 
no teams are needed because of the terrain and 
also because of adjacent ADA coverage which 
could destroy any hostile aircraft approaching 
from that direction. 

(4) At point D two teams have been posi­
tioned so that each team can achieve two missile 
bursts. Again, using the procedure described in 
a-c above and an EE of 90 percent, one aircraft 
can be destroyed. 

d. Reevaluation of Defense Effectiveness. 
After initial evaluation of the defense, the air 
defense section leader determines that point B 
needs additional coverage. Therefore, he rede­
ploys one team from point D to point B, to 
achieve two bursts, then repositions the team at 
point B so that it can also achieve two bursts 
(fig 9-18). The engagement effectiveness at 
point B can now be increased to 90 percent and 
n (kill capability), therefore, is raised to one 
aircraft. Although engagement effectiveness for 
point B is increased at the expense of point D, 
the decision to weight the additional coverage 
for route ZEBRA is correct. 

.+ 
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Figure 9-17. Determining defense effectiveness 
at point A. 
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CHAPTER 10 

COMMAND AND CONTROL 

Section I. 

10--1. Introductionf 
Command and control is an arrangement of per­
sonnel, facilities, and the means of information 
acquisition, processing, and dissemination em­
ployed by a commander in planning, directing, 
and controlling operations. The functions of com­
mand and control of the air defense section 
(Redeye) within a division are presented in this 
chapter. The principles of command and control 
of higher air defense operations are covered in 
FM 44-1. 

10--2. Definition of Terms 

The following terms are commonly used to de­
scribe the degree of command and control/au­
thority/ responsibility to be exercised by the air 
defense section leader. 

a. Operational Control. Operational control is 
the authority granted to a subordinate com­
mander to enable him to accomplish his as­
signed mission. The Rede ye air defense section 
leader exercises operational control within the 
limits and guidelines specified by higher author­
ity in plans, policies, rules, directives, and SOP. 
The air defense section leader's responsibility of 
establishment and maintenance of air defense 
for supported units includes the following ac­
tivities: 

(1) Operational planning. 

(2) Designation of missions and priorities 
based on the threat to be encountered. 

(3) Allocation of resources for mission ac­
complishment. 

(4) Organization for combat (excludes in­
ternal organization). 

(5) Assignment of tactical missions (e.g., 
direct support, general support). 

(6) Delegation of control authority in whole 
or in part. 

GENERAL 

(7) Designation of geographical boundaries 
or responsibilities. 

(8) Control of unit positioning and reposi­
tioning ( deployment control). 

(9) Control of fires. The term "operational 
control" should not be used when only "control 
of fires" is intended since the terms are not 
synonomous. 

(10) Coordination with higher, lower, and 
adjacent echelons for purposes of coordination 
of operations to minimize interference and maxi­
mize complementary effectiveness. 

(11) Evaluation of the situation. 

(12) Advising all echelons on air defense 
matters to include air defense requirements and 
situation. 

(13) Insuring established air defense rules 
and procedures binding on all forces controlled 
are in compliance with higher level directives. 

(14) Establishing communications, informa­
tion, and reporting requirements. 

(15) Monitoring all activities and exercising 
central override as required. 

b. Command Less Operational Control. This 
term provides for authority and responsibility 
in all matters not included in the operational 
missions of the subordinate organizations; i.e., 
logistics, administration, unit training, internal 
organization, and health, welfare, morale, and 
discipline matters. 

c. Command. Command authority and respon­
sibility is the summation of those terms specified 
in operational control (a above). This is the air 
defense section leader's normal degree of author­
ity over his teams. 

d. Support. In Red eye air defense the term 
defines the case where a Redeye team is obliged 
to render a degree of responsive air defense to a 
specified force element ( e.g., an infantry rifle 
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company), but remains under the command (c 
above) of the air defense section leader. Redeye 
units receive clear definitions of the degree of 
support to be provided through receipt of the 
tactical missions of direct support, general sup­
port, and deployment control described in chap­
ter 14. 

e. Coordination. Coordination requires that 
the participating elements integrate their opera­
tions to the degree permitted by their individual 
missions to minimize interference and maximize 
complementary effectiveness. Command or opera­
tional cont rol authority is not implied. 

10-3. Delineation of Basic Responsibilities 

Figure 10-1 shows a division-type command 
structure for air defense, employing the terms 
defined above. The figure shows a portion of the 
st ructure from division commander level to Red­
eye section leader level. (Further discussion is 
presented in FM 44-1.) 

a. Battalion/ Squadron Commander. Battalion 

and squadron commanders are responsible for 
the proper employment of Redeye as well as 
organic automatic weapons and small arms used 
in the air defense role. 

b. Battalion S3 or S3 Air. 

(1) Supervises the overall establishment of 
the required battalion air defense procedures and 
primary and alternate communications channels 
for control of battalion air defense operations. 

(2) Relays weapon control status orders, 
forward area alerting radar (FAAR) location/ 
data link frequency, friendly air movement in­
formation, and other pertinent information re­
ceived from the battalion commander or author­
ized external sources to the air defense section 
headquarters and, when so advised by the Red­
eye section leader, to the company / battery/ troop 
commanders. 

(3) For the battalion commander, imposes 
Redeye weapon hold status on an area/ time/ class 
of aircraft basis; e.g., for known friendly air­
craft overflights and penetrations. 

DIVISION 

COMMANDER 

I 
I 

CHAPARRAL/
MANEUVER VULCAN 
BRIGADE BATTALION 

COMMANDER COMMANDER 

,I 

INFANTRY 
BATTALION 
COMMANDER 

REDEYE 
AIR DEFENSE 

SECTION 
LEADER 

Figure 10-1. Type command structure for wartime air 
defens e as appHed to air defense section within division. 
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c. Air Defense Section Leader. (Refer to para 
8-3.) 

d. Company/ Battery/ Troop Commanders. 
(1) Support Redeye teams that are in di­

rect support or general support as directed. This 
pertains to messing facilities, supply, etc. 

(2) Command attached Redeye teams with 
operational control exercised in compliance with 
the SOP. 

(3) Supervise the employment of non-air­
defense weapons against attacking enemy air­
craft. 

Section 11 . CONTROL FACILITIES AND DOCUMENTATION 

10-4. Control Facilities 

The key control facilities relevant to Army air 
defense operations, and coordination thereof, are 
discussed below. 

a. Army Air Defense Command Post. 

(1) An Army air defense command post 
(AADCP) is established by each air defense 
artillery (ADA) battalion, group, and brigade. 
An AADCP is the tactical headquarters of an 
Ac-my air defense commander where he and his 
staff insure continuous and efficient control of 
tactical operations by subordinate ADA forces 
(FM 44-1). 

(2) The divisional Chaparral/Vulcan (C/ 
V) ADA battalion AADCP is an entirely "man­
ual" post. The AADCP is supervised by the 
battalion S3 and manned on each shift by per­
sonnel from the battalion operations and intel­
ligence section. The AADCP is manned and 
equipped to permit control and monitoring of 
all activities of the battalion except for detailed 
engagement control and detailed friendly and/ or 
hostile aircraft flight information. 

b. Tactical Operations Centers. A tactical 
operations center (TOC) is established at each 
echelon from division (sometimes brigade) to 
field army for the purpose of coordinating cur­
rent combat and combat support operations. 
Each TOC includes the necessary coordinating 
elements, one of which is an airspace coordina­
tion element (ACE). The ACE performs coordi­
nation (but not minute-to-minute control) of 
division airspace usage during operations. Army 
aviation and air defense artillery personnel man 
the ACE. 

c. A irspace Coordination Element. The pri­
mary purpose of the ACE is to coordinate all 
airspace management functions among Army 
airspace users and with other services. The ele­
ment also provides information on the current 
status of air defense artillery and Army aviation 
capabilities. The ACE-

(1) Coordinates use of airspace. In compli­
ance with directives of higher headquarters and 
the commander's concept for use of airspace by 
organic forces, the ACE coordinates airspace re­
quirements and issues airspace clearance based 
on SOP, orders, data displays, knowledge of the 
situation, and information from the fire support 
element (FSE), AADCP, Army aviation, and 
other services. To facilitate coordination of the 
use of airspace, the ACE-

(a) Maintains airspace utilization dis­
plays, including airspace utilization map and air­
space utilization board, which show information 
regarding preplanned and immediate air activ­
ity, Army air traffic control, and standing and 
temporary restrictive measures. 

(b) Provides airspace utilization advice 
and information to other TOC elements as re­
quired. 

(c) Issues or relays supplementary in­
structions to airspace users as required by the 
situation. 

(d) Recommends changes to SOP's, plans, 
orders, policies, and directives. 

(2) Provides information on aviation sta­
tus and recommends allocation and reallocation 
of Army aviation resources. The ACE provides 
information to the TOC on the status of aviation 
resources controlled by the command. Based on 
the command mission, requests of subordinate 
commanders, and missions assigned to subordi­
nate commanders, the chief of the ACE recom­
mends the allocation of aviation resources. 

(3) Coordinates Army A DA operations. 
The ACE coordinates current air defense artil­
lery operations with combat and other combat 
support operations. To accomplish this, the 
ACE- ' 

(a) Maintains air defense displays and 
provides information and advice to other TOC 
elements as required. Typical displays include the 
air defense situation map and the air defense 
status board. These display ADA unit locations; 
type, designation, and states of alert; ammuni-
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tion levels; and the prevailing conditions of 
readiness, states of air defense warning, weapon 
control status, and weapon control case. 

(b) Makes a continuous estimate of the 
air defense situation. 

(c) Coordinates ADA operations with 
combat and other combat support operations. 

(d) Coordinates ADA operations with 
higher, lower, and adjacent commands. 

(e) Disseminates F AAR location and 
data link frequency information to the division's 
Redeye users (brigades, cavalry squadrons, di­
vision artillery) . 

(4) Coordinates Army air traffic. The ACE 
determines prohibited or restricted air defense 
areas possibly imposed on air traffic by the com­
mander or higher headquarters. 

(5) Provides intelligence obtained through 
air defense channe!-S. The ACE received intelli­
gence information through its link with the 
AADCP and Air Force command and control 
facilities. (Detailed information on the func­
tions of the ACE is found in FM 44-1 and FM 
101-5.) 

10-5. Air Defense Plan, SOP, and Rules and 
Procedures 
Formal documentation of the air defense plans, 
policies, directives, responsibilities, and proce­
dures takes place at each appropriate echelon 
in the form of the three key documents discussed 
in the following paragraphs. 

a. A_ir Defense Plan. The air defense plan 
indicates to all users the method or scheme for 
air defense support of the force. As such, it is 
the force air defense commander's proposal to 
carry out the air defense portion of the force 
commander's concept of the operation. When ap­
proved and ordered to be implemented, it is the 
air defense annex of the operation order. The 

division air defense plan is prepared by the di­
vision air defense officer (normally a Chaparral/ 
Vulcan battalion commander) and the maneuver 
battalion/ field artillery battalion/ squadron air 
defense plan is prepared by the battalion's air 
defense officer ( normally the air defense section 
(Redeye) leader). The G3/ S3 at each echelon 
exercises general staff supervision and, in head­
quarters not employing an air defense officer, 
actually prepares the plan. The plan is thorough­
ly coordinated, checked for compliance with 
higher echelon plans, and published as an annex 
to the force plan. The standard FM 101-5 for­
mat is used providing coverage of references 
cited, time zone, task organization, situation, 
mission, execution, service support, and com­
mand and signal. 

b. Air Defense SOP. The air defense SOP's 
at each force echelon and within the air defense 
section reduce the number, frequency, and length 
of other plans/ orders by establishing regular 
procedures to be followed in the absence of spe­
cific instructions. Preparation responsibilities are 
the same as for the air defense plan (a above). 
The SOP is prepared in standard FM 101-5 
format, using the standard headings of general, 
intelligence, operations, service support, and 
command and signal. Appendix C to this manual 
provides a sample infantry battalion air defense 
SOP annex considered suitable for field adapta­
tion. 

c. Air Defense Rules and Procedures. The 
overall air defense rules and procedures nor­
mally are published by the regional (higher than 
division level) air defense commander(s), fol­
lowing coordination with the field army com­
mander (s) concerned. Relevant portions are 
extracted by each force commander concerned 
for inclusion in the air defense plans/ orders and 
SOP. .. 

Section Ill. CONTROL MEASURES 

10-6. General 10-7. Fire Control 

The basic measures used to control ADA ele­ a. General. Air defense fires are controlled 
ments, including Redeye, are control of unit al­ to-
locations, mission assignment, maneuver, and 

(1) Insure efficient engagement of hostilefires. Control is exercised through dissemination 
aircraft.of detailed unit SOP based on theater air defense 

policies afld procedures and by employment of (2) Prevent engagement of friendly air­
liaison and organic communications. craft. 
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(3) Prevent air defense and aviation mis­
sion interference. 

(4) Prevent incidents prior to an outbreak 
of hostilities. 

b. Basic Concept. The Army concept for con­
trol of fires (engagement control) of Army air 
defense artillery units is based on the principle 
of centralized direction and decentralized execu­
tion and this is equally true for Redeye units. 
The concept emphasizes use of techniques rather 
than hardware. The degree of dependence on 
SOP varies with weapon mission and type, being 
the greatest for Redeye and non-air-defense 
weapons in the air defense role. 

c. Fire Control SOP. The fire control concept 
depends on both SOP and communications. 
Communications are covered in chapter 11. The 
fire control SOP items are covered separately. 

d. Conditions of Readiness. Conditions of 
readiness are the means used by the higher air 
defense echelons to maintain the air defenses at 
a state of preparedness compatible with the real 
or apparent imminence of attack. The terms, 
defense readiness condition (DEFCON) and de­
fense readiness posture (DEFREP), are fre­
quently used in relation to conditions of read­
iness. In response to each condition of readiness, 
the appropriate Army air defense commander 
prescribes a required state of alert for each sub­
ordinate ADA unit. The divisional air defense 
units normally maintain a degree of prepared­
ness, in peace or war, equal to that of the di­
vision or as specified by the division. Defense 
readiness conditions may be announced by di­
visional unit commanders to their air defense 
units. 

e. States of Alert. States of alert are pre­
scribed by Army air defense unit commanders 
and specify the required readiness of each sub­
ordinate unit. They are the air defense unit 
commander's response to the defense readiness 
conditions prescribed by the controlling head­
quarters. A typical state of alert might be 
"Battle Stations." This means that some of the 
Redeye teams ordered to battle stations would 
be fully manned, in tactical position, searching 
prescribed sectors, communicating, and would 
have all missile containers opened with BCU 
inserted in two weapons. 

f. Air Defense Warnings. Air defense warnings 
are normally issued after the air defense units 
have reached their highest condition of readi-

FM 23-17 

ness. The air defense warnings represent the air 
defense commander's evaluation of the proba­
bility of air attack. Typical air defense warnings 
are: RED-attack imminent or in prog-ress; 
YELLOW-attack probable; and WHITE-at­
tack not probable. The RED, YELLOW, and 
WHITE air defense warnings originate in air 
defense channels and are normally disseminated 
via the channels shown in figure 10-2: 

g. Rules of Engagement. 

(1) The air defense rules of engagement are 
the means by which the commander of the uni­
fied command governs the fire of air defense 
weapons. The rules should be formulated, dis­
seminated, and exercised prior to the beginning 
of hostilities and must provide for a logical tran­
sition from peacetime to wartime conditions. Fol­
lowing are rules of engagement considered typi­
cal for air defense operations during conditions 
short of war and during wartime. 

(a) During conditions short of war, en­
gagements are conducted only in self-defense or 
as ordered by designated commanders. The right 
of individual and collective self-defense is not 
denied. 

( b) During wartime, engagements are 
conducted in accordance with the prevailing 
weapon control status (h below) and hostile cri­
teria (i below). The right of individual and col­
lective self-defense is not denied. 

(2) The rules of engagement and routine 
changes thereto are published and disseminated 
through command channels. 

h. Weapon Control Status. 

(1) Each weapon control status indicates 
the degree of fire control imposed upon the Army 
units including Redeye air defense sections in 
the combat zone. A "normal" wartime status for 
each ADA weapon type should be specified in 
the air defense rules and procedures. Authority 
to change or modify weapon control status, if 
any, should also be specified. The weapon control 
status terms defined and discussed below may be 
combined to give, for example, more freedom to 
fire at fixed-wing aircraft and less freedom to 
fire at helicopters. 

(a) Weapons free. "Fire at any aircraft 
not identified as friendly." Under this status air­
craft of unknown or doubtful identification may 
be engaged. This status permits greatest air de­
fense effectiveness, but its frequent implementa­
tion demands clo~e coordination between air 
defense and aviation units. 
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Figure 10-2. Information fiow; air defense warnings 
(RED, YELLOW, WHITE) and emergency changes to 

rules of engagement, weapon control status, and 
hostile criteria. 

(b) Weapons tight. "Fire only at aircraft 
positively identified as hostile in accordance witfi 
the hostile criteria." This should be the normal 
wartime status imposed on Redeye teams. Ex­
amples of hostile criteria are presented in i below. 
This status requires Redeye team proficiency in 
visual aircraft recognition (chap 4). 

(c) . Weapons hold. "Do not fire." (The 
right of self-defense is not denied in peace or 

war.) The weapons hold status is normally time, 
area, and unit limited; and may be further 
limited as to class of aircraft protected. 

(2) Weapon control status definitions, normal 
applications, and changes are published and dis­
seminated through command channels. Emergency 
changes to weapon control status (fig 10-2) can 
follow a variety of parallel paths as for the rules 
of engagement. A typical c'hange originated by 
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the r,nntrol and reporting- center (CRC) mi1rht 
be "Weapons free authorized against all jets in 
diviRion airsnace." A tvnical change ori1rinated 
at <livii-ion might be "Rede11e weGIJ)ons hold, area 
AH, 1400-1500, helicopters." 

i. Hostile Criteria. The theater rules of en_g-age­
ment will refer to or include criteria by which 
an aircraft may be designated hostile. Hostile 
criteria must be quickly and accurately under­
standable bv forward area ADA fire unit crew­
men, Rerleye gunners, and aircraft pi.lots. For ex­
ample, SOP may provide fire units the authority 
to classify as hostile any aircraft which is meet­
ing one, or a combination, of the following cri­
teria: 

( 1) Attacking friendly elements. 

(2) Responding impronerlv to electronic 
i0entification, friend or foe <IFF), interro.l!ation. 
(Since current division air defense fire units are 
not !FF-equipped, the criteria is not of direct 
use to them. However, the FAAR's are IFF­
equipped.) 

(3) Di~ch:>rgi.ng smoke or snrav over friend­
ly elements without prior coordination. 

(4) Dronning flares at night over friendly 
• territory without prior coordination. 

(5) Discharging parachutists without prior 
coordination. 

(6) Engaging in mine-laying operations 
without prior coordination. 

(7) Onerating at prohibited speeds, alti­
tudes, or directions. (Current division air defense 
fire units cannot reliably recognize violation of 
these criteria.) 

(8) Improperly entering an area designated 
as restricted, prohibited, or as an ADA "battle 
zone." 

(9) Improperly departing from a zone, route, 
or corridor designated as "safe." 

(10) Employing electronic countermeasure 
devices; e.g., dropping chaff and reflectors over 
friendly territory without prior coordination. 

(11) Maneuvering in a manner clearly indi­
cating imminent attack. 

(12) Bearing the military insignia or having 
the configuration of an aircraft employed by a 
known enemy nation. 

j. Methods of Control. The rules of engag-ement 
specify the level at which the fires of air defense 
weapons are supervised in a particular defense. 
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The unit SOP may specify or implv 11se of either 
the decentralized or centralized method of en­
gagement control. Other conditions (e.g., loss 
of communications) ml'ly force autonomous oper­
ation. Redeye, to be effective, must operate under 
the decentralized method of engagement control. 

(1) Under the decentralized method of con­
trol, engagement decisions are made at team level 
based on rules of engagement, SOP,' and tempo­
rary engHgement restrictions imposed by higher 
headquarters. 

(2) Under the centralized method of control, 
Re<leye teams conduct engagements only unon re­
ceipt of specific orders or permission from a 
designated higher air defense echelon. 

k. Fire Coordination. Fire coorrlination is the 
planning and executing of fire so that targets are 
adequately covered by a suitable weapon or group 
of weapons. Fire coordination rules are developed 
to conserve ammunition and to prevent unopposed 
hostile penetrations. A certain amount of fire co­
ordination is inherent in a well-designed defense. 
Coordination of division air defenRe weapon fires 
is accomplished primarily by SOP. Fire coor­
dination between Redeye teams is accomplisher 
throug-h use of proper target selection procedures 
and designation of sectors of responsibility. The 
rules for target selection provide the gunner with 
instructions as to which target to i:;elect from a 
group of attackers. These rules would be prenared 
by each division if not included in the area air de­
fense SOP. They should be changed infrequently. 
Some of the more common rules for target se­
lection are-

(1) Engage the greatest threat first. This 
rule may require simplification; e.g., when faced 
with multiple targets, the .1rnnner should select 
the lead or right aircraft while the team chief 
should select the trailing or left aircraft. 

(2) Engage at maximum range. 

(3) Continue to engage until the attacker 
breHks off his attack, is destroyed, or is out of 
range. (If Redeye teams can force an attacker 
into the areas of the integrated air defense cov­
erage, they have accomplished their mission.) 

(4) Fire will be withheld if friendly and 
hostile aircraft are closely intermixed. 

(5) A Shoot (one missile)-Look-Shoot 
method of fire is employed against low / medium­
performance targets (below 100 meters per sec­
ond). This method involves a hasty kill assessment 
at the time of smoke clearance. If, after smoke 
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clearance from the previous launch, the target 
has not been destroyed, another missile will be 
launched immediately (provided the target is 
still within range). 

(6) Against high-performance targets (tar­
gets speeds above 100 meters per second) a 
Shoot-Shoot method of fire is employed. Both 
Redeye team members fire at the maximum rate 
of fire with no kill assessment being made until 
the target has been destroyed or has escaped. 

l. Friendly Aircraft Protection. Information 
on friendly air traffic is provided each Redeye 
team to protect friendly aircraft (para 10-4b) . 
The three weapon control statuses discussed in h 
above generally indicate the degree of importance 
attached to friendly aircraft protection in each 
situation, with the degree of importance follow­
ing the progression: "weapons free"-least im­
portance, "weapons tight"-important, and 
"weapons hold"--overriding importance. Within 
this context, the weapons tight situation imposes 
the most stringent demands on the Redeye teams 
because they must positively identify an aircraft 
as hostile before engagement and conversely are 
permitted no mistaken engagements of friendly 
aircraft. Careful use of the SOP items discussed 
above provides only a part of the solution to the 
friendly aircraft protection problem. Timely 
transfer of information from the ACE at DTOC 
via the communications system described in chap­
ter 11 provides another contribution to problem 
solution. However, in the final analysis, all of 
these are of lesser importance if the Redeye teams 
cannot recognize hostile and friendly aircraft 
using their own resources. 

m. Warnings. Air defense warnings-RED, 
YELLOW, and WHITE-are covered inf above. 
This paragraph pertains to three more specific 
types of warnings. 

(1) Alert wa;rning. This is the nearly real­
time warning of ongoing air activity provided by 
the F,AAR's within the division and within units 
linked by electronic control and coordination sys­
tems external to the division. Paths are shown in 
figure 10-2. It is readily apparent that the line­
of-sight communications required between the 8 
FAAR's and the approximately 105 air defense 
fire units in an average division area will not 
always be available. Failure of fire units to re­
ceive FAAR data will be frequent in fast-moving 
situations. 

(2) Early warning/ raid notification. This is 
the long-range advance notice of incoming hos­
tile aircraft. Paths are shown in figure 10-2. 

When originated by USAF and long-range ADA, 
the data are termed "early warning." When orig­
inated by forward units employing short-range 
radars or visual observation, the data are termed 
"raid notification." Figure 10-2 shows that trans­
mission rearward of raid notification originated 
by Redeye teams, F AAR's, and Chaparral or 
Vulcan squads involves several retransmis~ions. 

(3) Nuclear, CBR, or ground attack warn­
ing. Warnings of these activities are exchanged 
by all units via the same channels as (2) above. 

10-8. Redeye Concept 

a. Level of Control. The level of control for 
Redeye is normally battalion/ squadron (air de­
fense headquarters) in compliance with theater 
and division rules pertaining to Redeye. Emer­
gency control orders, as specified in SOP, may 
be received from the DTOC or the Chaparral/ 
Vulcan battalion. 

b. Concept. The basic concept for control of 
Redeye fires is by SOP, plus orders/ information 
received over simple communications system. 

C. SOP. 

(1) Elements. Rules of engagement, hostile 
criteria, weapon control status. 

(a) Rules of engagement. During peace­
time, Redeye operations are rigidly restricted. 
During wartime, Redeye operates in accordance 
with prevailing weapon control status and hos­
tile criteria. 

( b) Hostile criteria. Hostile criteria is 
based on visual recognition of hostile acts or 
hostile character. 

(c) Weapon control status. The weapon 
control status for Redeye is normally "weapons 
tight" in wartime. This requires positive identi­
fication by the Redeye team chief in accordance 
with hostile criteria. 

(2) Level of firing decision. The firing de­
cision is made by the Redeye team chief in ac­
cordance with SOP and control/ orders informa­
tion. 

(3) TADDS input. Alerting and tentative 
identification input for Redeye teams is from 
specified F AAR. 

(4) Fire control communications. Fire con­
trol information is received over the Redeye sec­
tion command net and "shared" use of division 
and Chaparral/Vulcan nets. This minimum spec­
ialized communications does not permit central­
ized engagement control. 

10-8 



FM 23-17 

CHAPTER 11 

COMMUNICATIONS 

11-1. Introduction 

Radio and wire communications are used by the 
air defense section to facilitate command and 
control. Because Redeye teams are widely dis­
persed and because of frequent and rapid moves, 
radio is the primary means of communication. 
Radio nets are supplemented and paralleled by 
wire nets as feasible. Wire should be used as a 
backup means of communications because of its 
greater degree of dependability and security; 
however, this means generally is used only in 
defensive operations. Other means of communica­
tion include voice commands and arm and hand 
signals. Due to the importance of communications 
to effective employment of the Redeye weapon, 
each member of the air defense section must 
understand communications operations and main­
tenance. 

11-2. Radiotelephone Procedure 

a. All section personnel must be thoroughly 
familiar with proper radiotelephone procedure 
and comply with instructions contained in unit 
communications-electronics operation instruc­
tions (CEO!) (formerly SOI) and communica­
tions-electronics standing instructions (CESI) 
(formerly SSI). 

b. Unnecessary and improper transmission 
must be avoided to prevent the enemy from ob­
taining information. Effective transmission se­
curity requires constant supervision by command­
ers and a high state of training on the part of 
user personnel. Communications security is dis­
cussed further in chapter 14 as a survivability 
measure. 

1-1-3. Radio 

a. Capabilities. 
(1) Radio sets are readily portable, can be 

placed in operation quickly, and can be operated 
from moving vehicles. 

(2) No physical circuits are required be­
tween stations. 

(3) Radio is a readily available means of 
long-range communications. 

b. Limitations. 

(1) Radio equipment is complex and fragile. 
It requires skilled operators and effective main­
tenance. 

(2) Operating and maintenance personnel 
require specialized individual training. 

(3) Radio messages are easily intercepted 
by the enemy. 

(4) Radio is subject to jamming and affords 
the enemy information on the location of trans­
mitters, command posts, and other installations. 

(5) Radios available (FM) have limited 
range and require line of sight to operate. 

c. Communications to Air Defense Section 
Headquarters or Higher Headquarters. 

(1) Warning ( ground and air). The Red eye 
team must have communications facilities with 
which to transmit early warning information 
to air defense section headquarters or higher 
headquarters. 

(2) Missile resupply requests. Requests by 
Redeye teams for more weapons are forwarded 
through the organizational communications fa­
cilities. 

(3) Assistance requests. Forwarded as re­
quired. 

(4) Status reports. As directed by SOP. 

d. Communications from Air Defense Section 
Headquarters or High Headquarters. 

(1) Early warning. 
(2) Changes in weapon control status. The 

Redeye team must receive timely and accurate 
information as to the current status. 

(3) Movement orders. 
(4) Command information. 
(5) Special flight information. 
(6) Clearanc;e for special operations ( e.g., 

spraying smoke). 
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11-4. Radio Nets 

a. Radio stations are organized in nets defined 
as two or more radio stations operating together 
on a common frequency. The net control station 
(NCS) is responsible for the overall• operation of 
the radio net. 

b. The air defense section headquarters will 
be the NCS for the air defense section command 
net, using the organic radio set. 

c. The Redeye team chief will operate in the 
air defense section command net when providing 
general or direct support, in the designated com­
pany / battery/ troop command net when attached, 
or as directed. 

d. The duties of the NCS include opening and 
closing the net, maintaining circuit discipline, 
co,1trolling the flow of traffic, and watching for 
and correcting security and procedure violations. 

11-5. External Radio Nets 

Each Redeye air defense section is equipped to 
operate in the command net of any divisional 

I I 

BN S3 
(S3 AIR) 

I 

unit it may be required to support. The air defense 
section leader will monitor the battalion com­
mand net, using the organic radio set. Redeye 
teams may be attached to companies/ batteries/ 
troops or placed under their operational control. 
In such cases, the team enters the company/ 
battery/ troop command net, breaking its FM 
radio link to the section leader. Any section l~ader 
influence on Redeye team operations is then via ... 
the battalion/ squadron command net. SOP would 
normally limit this to coordination and transfer 
of emergency fire control information. A typical 
attachment net for Redeye teams is shown in 
figure 11-1. 

Note. This arrangement is only for use when section 
level control is impractical. An especially high state of 
communications discipline is required since all Redeye 
traffic is carried over the unit command nets. 

11-6. Internal Radio Nets 

a. Air Defense Section Command Net. The air 
defense section (Redeye) headquarters operates 
in the air defense section command net, a two­
way net between the air defense section head-

WARNING BROADCAST 
(ONE-WAY) 

(IF PROVIDED) 

y 
I 
I 

I 
I 
I 
I 

I•• 
I 

I 

REDEYE 14-I 

REDEYE 

TEAM 

Figure 11-1. Typical attachment net for 
Redeye teams. 
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quarters and the Red eye teams. The air defense 
section headquarters will be the NCS for this 
net, using the organic two-way FM radio set. 
Each air defense team will operate in the section 
command net, using the two-way FM radio set 
authorized by its equipment tables. Based on in­
formation/ instructions received from the elements 
with which collocated, the air defense section 

USAF A
TACTICAL AIR DIVISION CCONTROL 

EPARTY 

USAF 
TACTICAL AIR BRIGADE 

CONTROL 
PARTY 

USAF 
TACTICAL AIR 

BATTALIONCONTROL 
PARTY 
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leader transmits warning, control, and movement 
data to his teams. Transmission is by the section 
command net or existing unit nets, depending 
on the method used. 

b. Target Alert Data Display Set (TADDS). 

This is a one-way digital data link from the C/ V 
battalion/ battery F AAR teams to the Chaparral, 

CHAPARRAL/ 
VULCAN 

BA TT A LION 

CHAPARRAL 

OR VULCAN 

BATTERY 

AIR DEFENSE 

SECTION 

(REDEYE) 

(NOTE) 

REDEYE TEAM 

FAAR 

SECTION 

CHAPARRAL 

OR VULCAN 

PLATOON 

(NOTE) 

CHAPARRAL 

OR VULCAN 

SQUAD 

NOTE: FAAR/ FIRE UNIT "PAIRING" 

Figure 11-2. lnformatwn fiow, FAAR location/ 
data link frequency. 
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Vulcan, and Redeye sections previously discussed 
in chapter 8. Dissemination of F AAR locations 
and frequencies are made by DTOC through 
channels to the R~deye section leaders so they 
can establish the required FAAR fire unit (ADA) 
"pairing." "Pairing" refers to the assignment of 
a team to monitor a specified F AAR. The ACE 
originates or relays Redeye weapon control and 
warning information and F AAR location and 
data link frequency information to the brigade, 
division artillery, and the armored cavalry 
squadron. Figure 11-2 shows the information 
flow of F AAR location/ data link frequency as 
it pertains to Redeye. 

11-7. FAAR Frequencies and Locations 

F AAR radiofrequency data link (RFDL) fre­
quencies and codes are contained in unit CEOI. 
No habitual FAAR/ TADDS association is es­
tablished. The T,ADDS operator tunes the TADDS 
receiver to the frequency of the nearest F AAR 
RFDL. If no signal is received, he then consults 
the CEOI extract, if authorized, to determine 
which other F AAR is closest to his position, after 
which he requests the coordinates of that F AAR 
from the air defense section leader. If no signal 
is received, he then tunes sequentially to the next 
listed F AAR frequencies and codes until a signal 
is received. This method of netting TADDS with 
F AAR RFDL is applicable in both moving and 
static situations since, in either situation, F AAR 
and / or TADDS will periodically displace (the 
F AAR to support tactical operations and enhance 
survivability, and the T ADDS to support tactical 
operations). Some of the TADDS may not be 
able to receive RFDL data from any of the 
F AAR due to terrain masking. In this event the 
operator attempts to obtain reception by relo­
cating his position. If reception cannot be ob­
tained after relocation or if relocation is im­
practical, a report of the situation is made 
through appropriate channels to the C/ V bat­
talion. The reporting of nonreception by several 
TADDS in a given area will then cause F AAR 
to be relocated if possible. Periodic changes of 
F AAR RFDL codes and frequencies will be dis­
seminated as CEOI and CESI changes and new 
locations will be disseminated through channels 
previously discussed. 

11-8. Type Armored Division Redeye Nets 

Figure 11-3 shows air defense command nets of a 
portion of a type armored division represented 
by a tank battalion, field artillery battalion, and 

an armored cavalry squadron which are organic 
to the division. Only one Redeye team of the air 
defense section is depicted in each Redeye section 
command net_; however, the radio nets affecting 
the air defense section and Red eye team are 
shown. 

11-9. Wire 

a. Wire communications equipment provided 
by TOE is sufficient to install lines between the 
Redeye teams and the unit command posts. The 
extent to which wire communications are in­
stalled is governed by the tactical situation. The 
wire communications net of a unit employed in a 
static situation should be as complete and ex­
tensive as time and materiel permit. The wire 
communications net of a unit employed in a 
moving situation where frequent changes of po­
sition are involved obviously will be limited. 

(1) Capabilities. 
(a) Wire is flexible, reliable, and less sub­

ject to mechanical and electronic failure than 
radio. 

(b) Wire requires less technical skill to 
install and maintain than radio. 

(c) Wire communications are not easily 
intercepted by the enemy. 

(2) Limitations. 

(a) Wire requires considerable time, la­
bor, material, and equipment to install, operate, 
and maintain. 

(b) Wire is subject to damage by bomb­
ing, artillery fire, enemy patrols, and vehicles. 
Each Redeye team is issued two telephone sets 
(refer to pertinent TOE) which are standard 
lightweight field telephones. Power is furnished 
by two BA-30 batteries. Talking range is ap­
proximately 23 kilometers over standard WD-1/ 
TT field wire. These telephones will be used to 
establish backup communications, utilizing the 
wire net established by the unit to which they 
are attached. 

b. Wire communications are used extensively 
when the divisio_n is in an area defense. Use of 
radio nets is restricted except during enemy 
contact. Enemy air attack is assumed to be enemy 
contact and air defense radio nets could be used 
at that time. Before contact, air defense units, 
including Redeye, must rely on wire or messen­
ger communications, the air defense SOP, and a 
"listening watch" on all radio nets. 
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11-10. Reports the time of closing station before displacing to 
a new position will be reported.a. Warnings. All air, ground, and CBR warn~ 

ings will be passed over the air defense section d. After Action. After any hostile or unidenti­
command net or the unit command net to which fied air activity, the team will report such facts 
the' Redeye team is attached. The team will pass to the air defense section leader as soon as possi­
their warnings back along the same chain. ble, using the following format: 

b. Operational Status. The team will always (1) Unidentified . . 
report its operational status, state of readiness, (a) Number of aircraft. 
and times of assuming weapon control status. ( b) Dire~tion of flight. 

(c) Type (jet, propeller, rotary-wing). c. Position. The team will report its location 
(d) Time.by coordinates to the air defense section leader 

upon establishing each new position. In addition, (2) Engagement (hostile). 

11-5 



FM 23-17 

(a) Aircraft-number engaged/ number 
destroyed. 

(b) Type (jet, propeller, rotary-wing). 
(c) Direction of flight. · 
(d) Time. 

11-11. Arm and Hand Signals 

Arm and hand signals may be used by the Red-

1 Prepare for action. 3 Warmup. 
2 Target. 4 Fire. 

eye team to communicate among themselves and 
with other units of the same organization. Arm 
and hand signals are useful when radio or wire 
is not available and battlefield noise does not 
permit use of voice commands. Arm and hand 
signals should be used only when absolutely nec­
essary. Arm and hand signals for the communi­
cation of Redeye fire commands are shown in fig­
ure 11-4. 

5 Cease fire. 
6 Out of action. 

Figure 11-4-Continued. 
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Figur e 11-4. Arm and hand signals used with Redeye teams. 
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CHAPTER 12 

RECONNAISSANCE, SELECTION, AND OCCUPATION OF POSITION 

12-1. Purpose 
The purpose of reconnaissance, selection, and 
occupation of position (RSOP) is to facilitate 
rapid movement of Redeye teams into position 
when establishing an air defense of a new area. 
The section leader must keep himself and his 
team chiefs informed of the current situation 
and anticipated future operations to effect timely 
RSOP. Position areas, routes, and critical time 
elements are usually received from the supported 
battalion or company commander and serve as 
the basis for planning and conducting the RSOP. 

12-2. Reconnaissance 
a. Reconnaissance involves locating operating 

positions for the various elements of the section. 
The smoke signature of the Redeye missile can 
be expected to disclose the team's position during 
each engagement; therefore, frequent shifting of 
position is required. Alternate and supplemen­
tary positions always must be reconnoitered and 
selected for occupany without delay. Routes into 
and out of these positions must also be selected 
and prepared for use as necessary. The recon­
naissance party should be limited to the per­
sonnel and vehicles actually required. 

b. The section leader usually delegates recon­
naissance for the selection of individual team 
positions to a: team representative. When the 
teams are operating in general or direct support, 
the Redeye section leader will initially select 
primary and alternate firing positions by map 
reconnaissance and, if time permits, by ground 
reconnaissance. He visits each proposed team 
position and supervises and assists the team chief 
in selecting the ground location for the weapon. 
After approving the team locations, the section 
leader informs the battalion S3, as appropriate, 
of the location of the team positions. When a 
Redeye team is attached to a company-size unit, 
the team chief, in conjunction with the unit 
commander or his representative, will select pri­
mary and alternate positions. After a position 
has been selected, an alternate position should 

be designated. Range cards should be made for 
both positions (fig4-J.9). 

12-3. Selection of Position 

The following features are considered when se­
lecting a position : 

a. Observation and Fields of Fire. 

b. Accessibility. 

c. Ground Security. 

d. Survivability. 

e. Safety. 

f. Communications. 

12-4. Observation and Fields of Fire 
a. Surveillance Considerations. Redeye teams 

use visual means for detection and recognition 
of targets. Surveillance is maintained in all di­
rections with emphasis on the most likely direc­
tion of attack. Positions are selected which pro­
vide the best possible fields of fire. One team 
member continuously performs surveillance of 
the surrounding airspace, alternating with the 
other member as required. They may be sepa­
rated by short distances where observation is 
limited. During periods of intense activity, both 
may act as gunners to double the rate of fire and 
cover additional avenues of approach. 

b. Fields of Fire. The gunner must have good 
fields of fire along the most probable avenues of 
approach of hostile aircraft. Terrain features 
which present a masking problem for employ­
ment of Redeye are evaluated for height, dis­
tance, and direction from the gunner's position. 
The Redeye team chief attempts to select a fir­
ing position which minimizes the effect of ter­
rain mask. Redeye positions should be selected 
to allow detection of low-flying aircraft at least 
5 kilometers away and clear fields of fire along 
probable avenues of approach to the maximum 
effective range of the missile system. Terrain and 
vegetation obstacles should not limit detection 
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and engagement ranges; e.g., a gunner located 
on the edge of a forest may have a good detection 
capability forward but little or none to engage 
targets over the forest. The Red eye team may de­
ploy in flat terrain with little cover, or in rugged 
terrain where the team is forced to use less 
favorable sites to cover the air approach corridor. 

c. Location in Regard to Sun. Firing positions 
should be selected so as to minimize direct or 
reflective effects of the sun. 

12-5. Accessibility 

The position should be accessible for the team 
vehicle where possible. Team personnel should 
have rea9y access to the basic load of Redeye 
weapons, radio, and other equipment carried on 
the team vehicle. Ideally, firing positions should 
be accessible by vehicle to maintain mobility 
and facilitate resupply. 

12-6. Ground Se.curity 

a. Firing positions should not be selected be­
yond the protection of friendly troops unless pro­
vision is made to provide ground security for 
the team. 

b. When the Redeye teams are used in general 
or direct support, the section leader is responsible 
for coordinating ground defense of all teams. 

c. The unit commander whose unit the Redeye 
team is def ending must assist in providing local 
security for the Redeye team. At night, the team 
should withdraw within the company / battery/ 
troop area. The team chief is responsible for 
contacting the unit to insure that security is 
provided for his team. The SOP of the defended 
unit should include those actions necessary to 
accomplish the required security of the Redeye 
teams. 

12-7. Cover, Concealment, and Camouflage 

While mission accomplishment is the prime con­
sideration in site selection, cover, concealment, 
and camouflage should also be considered when 
a choice of sites is availab1e. Survivability con­
siderations include screening the team from ob­
servation by enemy ground and aerial forces and 

protection of personnel and equipme11t from artil­
lery, mortar, and aerial attack. Cover, conceal­
ment, camouflage, and other survivability 
measures are discussed in chapter 13. 

12-8. Safety 
Missile backblast requires that, if practical, the 
Redeye weapon be fired from an open position 
and that gunner positions be separated by a ' safe 
distance. Gunner positions should be clear of 
excess dry brush, tall grass, and other materials 
which may ignite when the weapon is fired. If 
possible, a circular zone, 13 meters in radius 
around the firing position, should be kept clear to 
permit the team to fire in any direction (para 
3-4). 

12-9. Communications 
The section leader exercises command and con­
trol of the Redeye team by FM radio. If radio 
contact with section headquarters cannot be es­
tablished, the site normally should be considered 
unsatisfactory. Large terrain masks may greatly 
influence the ability to establish and maintain 
radio communications. Wherever possible, direct 
line of sight for section communications must 
be obtained. 

12-10. Occupation 
During the reconnaissance and selection of posi­
tion, the section leader must formulate a plan 
for occupying the positions selected. This plan 
must be coordinated with the plan for the oc­
cupation of parent unit positions. The air defense 
section leader must consider the time that the 
section headquarters and teams are required to 
be operational in the new positions, routes and 
travel time from the old positions, communica­
tions, and security during the move and occupa­
tion. Once the plan is formulated, the section 
leader issues the orders necessary for its execu­
tion. The displacement and occupation should be 
accomplished as rapidly as possible to minimize 
the time that the teams are out of action or in 
a reduced state of action. When all teams have 
occupied their positions and are in a ready-for­
action status, the section leader will so report 
his section. 

• 
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CHAPTER 13 

SURVIVABILITY (STANAG 2047) 

.0 

13-1. General d. Alert signals. 

All reasonable measures which do not degrade e. A plan for primary and individual weapon 
system effectiveness or interfere with the ac­ resupply. 
complishment of the assigned mission should be f. A plan for defense against CBR attack. employed by Redeye teams to enhance surviva­
bility. These survivability measures fall into two 

13-4. Active Self-Defense Measuresgeneral groupings, local security and supple­
mentary measures. All available non-air-defense weapons are sited 

so as to achieve maximum effectiveness againsta. Local security measures (active and pas­
air attack. An effective active defense requiressive) are taken by Redeye teams, in conjunction 
the consideration of unit mission, terrain, re­with supported or defended units, to enhance 
sources, enemy threat, and time available. Thethe survivability of the Redeye teams. These 
Redeye teams should be positioned near, and themeasures utilize organic resources and, wherever 
defense forces integrated with, the local defensespossible, should be integrated with security plans 
of other units. The sole Redeye mission is activeof adjacent teams. An example of this is the 
air defense. Non-air-defense weapons will beimprovement of positions and camouflage. 
used for active air defense against attacking air­

b. Supplementary measures are those which craft on order of platoon and higher command­
require support of, or coordination with, higher ers. Concentrated automatic weapons fire will 
echelons and integration into the overall concept be exploited. The use of non-air-defense weap­
of ground operations. An example of this is ons against air attack is covered in paragraph 
movement to avoid targeting. 13-7. 

13-2. Relationship of Mission to Survivability 13-5. Passive Self-Defense Measures 
When the defended unit is subjected to ground a. General. Passive defense (local security)
attack, Redeye teams may be required to suspend includes all defensive measures other than the 
the air defense mission temporarily to defend employment of weapons taken by the Redeye 
against the ground attack. Redeye team mem­ team to protect itself against direct enemy ac­
bers can defend themselves only with their in­ tion. The passive defense plan is made by the 
dividual weapons. parent unit before moving into a position and 

is implemented and improved upon while the 
l3-3. Local Security of Redeye Positions unit remains in the position. The passive defense 

plan may be in the form of a unit SOP for localAn SOP for local security is necessary for every 
security. It may be part of the company, bat­Redeye team. It must be part of the unit plan 
tery, or troop passive defense plan. Passiveapd be thoroughly understood by both team 
security measures include cover, concealment,members. It will include the following: 
dispersion, field fortifications, camouflage, and 

a. Establishment of air observation and listen= communications security. Other important pas­
ing posts. sive defense measures are noise prevention, 

b. An alert plan for preparing the Redeye light discipline, and adequate training in security 
weapon for action. measures. 

c. A plan for establishing and executing im­ b. Cover. Cover is natural or artificial protec­
mediate local security upon occupation of posi­ tion from the fire of enemy weapons. Natural 
tion. cover (ravines, hollows, reverse slopes) and 
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artificial cover (foxholes, trenches, walls) pro­
vide protection from low-angle fires and effects 
of nuclear explosions. Requirements for conceal­
ment usually conflict with the requirements for 
field fortifications necessary for protection of 
personnel and materiel against enemy fire. The 
problem of digging shelters without violating 
camouflage discipline is extremely difficult. As 
time permits, the Redeye team organizes its posi­
tion by digging in. This operation should follow 
a prepared plan which insures that camouflage 
discipline is not violated at any time. Digging 
should be done during darkness or under camou­
flage. The camouflage plan must provide for dis­
posal of spoil and elimination of tracks. The 
possibility of both aerial observation and pho­
tography must be considered. 

c. Concealment. Concealment is protection 
from enemy observation. 

(1) Natural concealment is provided by the 
surroundings, with no change involved. Examples 
of natural concealment are bushes, grass, and 
shadows. 

(2) Artificial concealment is made from 
materials, such as burlap or garnished nets, or 
from natural materials, such as bushes, leaves, 
and grass moved from their original location. 

(3) During marches, vehicles and other 
equipment which are peculiar to this team should 
be concealed to the maximum extent possible. 
Camouflage nets, canvas covers, and other field 
expedients should be used. 

(4) In most positions, concealment is ob­
tained by the use of camouflage nets supple­
mented by available natural concealment. 

d. Camouflage. 

(1) Redeye personnel will be located in or 
near the main battle position in proximity to 
other troops. Because of the battlefield position, 
the following basic principles of camouflage must 
be observed: choice of position, camouflage dis­
cipline,- and camouflage construction. In choosing 
a position, tee Redeye team selects a back­
ground that will absorb the visual elements of the 
position. The appearance of the background must 
not be changed by the presence of individuals, 
weapons, or equipment. The position selected 
must not hinder the accomplishment of the mis­
sion. Within the limits of camouflage require­
ments, a natural position is located. A natural 
position is one that can be used almost as it is, 
such as natural cover or a defilade. Isolated land-

marks that command attention, such as individ­
ual trees, haystacks, or a house, should be 
avoided. '-.__/ 

(2) Because the Redeye teams do not have 
bulky equipment, the task of camouflage is rel­
atively simple. The vehicle and the foxhole (or 
hasty slit trench for personal safety) are the 
main items to camouflage. Shipping and storage 
containers ( off-loaded) should be concealed or 
camouflaged. 

(3) Camouflage discipline is the avoidance 
of activity that changes the appearance of an 
area. Tracks, spoil, and debris are the most 
common signs of military activity that indicate 
concealed objects. Existing tracks, paths, roads, 
or natural lines in the terrain are to be used. 
Exposed routes should not end at a position, but 
extend to another logical termination. If practi­
cal, exposed tracks are camouflaged by brushing, 
covering with material, or planting local vegeta­
tion ( when time permits). Camouflage discipline 
is important because the enemy readily can de­
tect breaches of discipline on aerial photographs. 
(Detailed camouflage techniques are found in 
FM 5-20.) 

e. Alert Signals. Unit SOP prescribes specific 
warning signals for ground, air, airmobile, and 
CBR attacks. The signals must be understood by 
all personnel. Personnel must be made aware 
of the actions to be taken in each instance. 
Periodic rehearsals and drills are conducted to 
insure that the signals are understood and that 
the methods of dissemination are adequate to 
provide unit personnel sufficient warning time 
to take action. Redeye personnel must understand 
all warning signals as prescribed in unit SOP. 
To provide a standard method of disseminating 
emergency warnings within NATO forces oper­
~ting on land, the United States Armed Forces, 
together with other NATO armed forces, have 
concurred in the provisions of STANAG 2047 
(Emergency Warnings of Hazard on Attack). 
Details of STANAG 2047 are contained in table 
13-1. 

f. Combat Readiness. The battalion command­
er, based on the air defense section leader's rec­
ommendation, may prescribe the number of 
teams to be ready for action. A ready-for-action 
team-

(1) Has its radio manned and operating in 
the required net. 

(2) Is actively performing airspace surveil­
lance. 

l 
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Table 19-1. Warning S ignals 

Hazard Sound Signal Visual Signal 

Nuclear, Biological, A rapid and continuous beating on any metal object Donning of protective mask and 
Chemical (NBC). which produces a loud noise. equipment IAW SOP. 

A horn or siren signal of three short blasts followed 
by 2 seconds of silence and repeated for 1 minute. 

Shout "Gas" or "Spray" prior to donning protective 
mask. 

Automatic alarms should r eplace above warning sig­
nals insofar as possible. 

Air Attack. Continuous series of short blasts on a vehicle horn, Rapid crossing and uncrossing 
whistle, bugle, or other wind instrument; long of arms fully extended above 
warbling blast on a siren. head. 

Ground Attack. Series of long blasts on vehicle horn, whistle, bugle, IAW SOP. 
or other wind instrument. 

Friendly Nuclear Strike. Per SOP. IAW· SOP. 
All Clear. Orally or continuous sustained blast on vehicle horn, IAW SOP. 

whistle, bugle, or other wind instrument. 
Continuous steady blast on siren for 1 minute. 

Notes. 1. If an air or ground attack is determined to be a nuclear , b iological, or chemical hazard, the approp ria te NBC hazard alarm should 
replace or immediately follow the air or g round attack alarm as appropriate. 

2. The spoken word (vocal alarm) remains the most effective means of informing troops in an emergency. 

(3) Is able to accompany the defended unit. (2) Emergency destruction plans for all 
classified literature and materiel.(4) Has its basic load of weapons available, 

with batteries inserted in at least two unpacked (3) Remedial action to eliminate violations 
rounds (batteries normally will not be inserted of communications security. 
during peacetime). (4) Training of communications personnel 

(5) Meets all prescribed proficiency stand­ in security procedures. 
ards. (5) Programed change of radio frequencies. 

g. Blackout. The commander must insure ( 6) A voiding long or easily associated mes­
strict adherence to blackout principles and reg­ sages. 
ulations. Problem areas include vehicle running (7) Alertness of operators to recognize ir­
lights, smoking, gun flashes, flashlights, and 

regularities in procedures. carelessness in entering or leaving shelters or 
vans where illumination is being used. ( 8) Transmitting message;, when~ver pos­

sible without requiring acknowledgement of re­
h. Movement. Redeye is singly deployed ceipt.

throughout the area and should displace after 
(9) Use of authentication procedures byeach engagement to prevent targeting. At night 

radio operators. and during foul weather, Redeye should displace 
into prepared positions within the defense peri­ j. Chemical, Biological, and Radiological 
meter of the defended, supported, or collocated (CBR) Defense. 
unit. 

(1) General. The continued effectiveness of 
,i. Communications Security. Excessive and Redeye teams during CBR attack is dependent 

careless use of radio communications should be on the degree of CBR training and availability 
avoided. CEOI and other directives concerning and proper use of protective equipment. It is 
the use of communications must be rigidly en­ imperative that all personnel be thoroughly 
forced. When time permits, wire should be laid trained in all aspects of CBR defense. The nature 
and concealed. Additional measures which con­ of CBR operations may cause untrained soldiers 
tribute to effective communications security in­ to panic at the first sign of CBR attack and 
clude- • cause units to become ineffective. 

(1) Physical security of CEOI, CESI, and (2) References. Detailed information con­
cryptographic matetiel. cerning CBR operations, defense, and training 
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is contained in FM 3-10, FM 3-12, FM 6-140, 
FM 7-10, FM 7-20, FM 17-1, FM 21-11, FM 
21-40, FM 21-41, and FM 21-48. 

13-6. Supplementary Measures 

Redeye positions primarily in the forward com­
bat area lend themse1ves to detection and ob­
servation by hostile forces especially during the 
period when a target is engaged. The longer their 
positions are occupied, the greater the probability 
that they will be subjected to artillery, mortar, 
or air attack. To reduce this danger, teams 
should displace at irregular intervals to alternate 
positions. These alternate positions should be so 
selected that, when occupied, no measureble de­
gradation will result in the overall defense. 

13-7. Use of Non-Air-Defense Weapons 
Against Air Attack 

a. Concept. 

(1) The substantial low-altitude air threat 
faced by units in the combat theater may be 
partially countered by aggressive use of the 
large volume of fire which non-air-defense weap­
ons can place against this threat. 

(2) Exercise of the individual and collective 
right of self-defense against hostile aircraft must 
be emphasized. Hostile aircraft includes all at­
tacking aircraft and those positively identified 
enemy aircraft which pose a threat to the unit. 
Large volumes of fire from non-air-defense weap­
ons have proven capable of destroying both low­
and high-speed aircraft or disrupting their at­
tack. Exercise of this right of self-defense does 
not demand specialized use of communications 
and is in consonance with paragraph 306, JCS 
Pub. 8, Doctrine for Air Defense from Oversea 
Land A reas. 

(3) Indiscriminate use of non-air-defense 
weapons must be prevented due to the resulting 
danger to friendly aircraft and troops and the 
requirement to place in proper perspective the 
technique of withholding fire to preclude dis­
closure of positions. Effective and safe employ­
ment of these weapons necessitates Army-wide 
training. Engagement of hostile aircraft in im­
mediate self-defense will be most frequent and 
training emphasis should reflect this. 

(4) Situations may arise wherein the exer­
cise of the right of self-defense should be tem­
porarily suppressed, or when more freedom in 
the use of non-air-defense weapons against air­
craft should be encouraged. The former case in-

volves a local decision that prevention of position 
disclosure is paramount. Notice of such restric­
tion is disseminated through command channels. 
The latter case should be based on a theater-level 
decision. 

b. Rules for Engagement. In the absence of 
orders to the contrary, individual weapon opera­
tors will engaqe attacking aircraft ; engagement 
of all other hostile aircraft will be on orders 
issued through the unit chain of command and 
will be supervised by unit leaders. Nothing in 
this rule is to be taken as requiring actions 
prejudicial to accomplishment of the primary -
mission of the unit. 

c. Techniques. The following techniques should 
maximize the destructive and/ or deterrent effect 
against aircraft. Aircraft may be divided into 
two categories, low- and high-speed. Low-speed 
aircraft include helicopters and liaison, recon­
naissance, and observation fixed-wing propeller 
aircraft. High-speed aircraft include all other 
propeller aircraft and all jet fixed-wing aircraft. 
This distinction will result in simplified engage­
ment procedures. 

(1) Engagement of low-speed aircraft. In 
accordance with the rules for engagement, low­
speed enemy aircraft are engaged with aimed -J 
fire, employing the maximum weapon rate of 
fire. Aerial gunnery techniques (less lead) gen­
erally applicable to all small arms and automatic 
weapons are presented in FM 23-12, FM 23-65, 
and FM 23-67. 

(2) Engagement of high-speed aircraft. In 
accordance with the rules for engagement, high­
speed enemy aircraft are engaged with maximum 
fire aimed well in front of the aircraft, and above 
its flight path, to force it to fly through a pattern 
of fire. This technique is not unaimed "barrage" 
fire, but requires a degree of aimed fire. It does 
not, however, call for careful estimation of air­
craft speed and required lead. 

(3) Use of tracer ammunition. Automatic 
weapons should utilize the highest practical pro­
portion of tracer ammunition to enhance the 
deterrent or disruptive effect. 

(4) Massed fire. Units should employ a 
massed fire technique when using small arms and 
automatic weapons in an air defense role. 

d. SOP Items. Unit-level SOP should cover, 
but not be limited to, the following items rel­
event to engagement of aircraft with 11011-air­
defense weapons. 

.J 
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(1) Applicability. (Include operators of des­
ignated weapons.) 

(2) Relation to primary mission. (Primary 
mission is never prejudiced.) 

(3) Relation to passive air defense. (The 
necessity for aggressively engaging hostile air­
craft is balanced with the requirement to place 
in proper perspective the tactic of withholding 
fire to preclude disclosure of position.) 

(4) Authority to engage. (Authority to 
engage attacking aircraft delegated to individual 
weapon operators and to engage all other hostile 
aircraft on orders through the unit chain of 
command, subject to the rules for engagement 
and rules for withholding fire.) 

(5) Rules for engagement. (Normally, self­
defense only against all attacking aircraft and 

FM 23-17 

those positively identified enemy aircraft which 
pose a threat to the unit.) 

(6) Rules for withholding fire. (When or­
dered. When not positive that aircraft are ac­
tually attacking or otherwise hostile. When 
friendly aircraft or troops are endangered.) 

(7) Position selection. (See FM 44-1. Ap­
plicable only to weapons specifically assigned aR 
air defense role; e.g., designated single-barrel, 
caliber .50 machineguns.) 

(8) Firing techniques. (Lead and super­
elevation. Massed fire. Maximum rate of fire. Max­
imum use of tracer ammunition.) 

(9) Unit training requirements. (Motiva­
tion and discipline. Gunnery. Aircraft recogni­
tion.) 

.l 
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CHAPTER 14 

RED EYE COMBAT OPERATIONS 

Section I. ORGANIZATION FOR COMBAT 

14-1. Introduction 

The mission of the battalion air defense section 
is to provide air defense for maneuver elements 
and other priority targets in the battalion area. 
The available Redeye resources are organized for 
combat to maximize air defense effectiveness in 
supporting mission accomplishment. The com­
mander's priorities for air defense; the scheme 
of maneuver; and the mission, situation, and 
composition of forces will each influence the 
required Redeye organization for combat. The 
commander exercising operational control may 
assign air defense tactical missions in the opera­
tion order. Although additional implementing 
instructions may be received by the section, the 
mission statement in the operation order should 
be sufficient for the section leader to plan and 
execute the air defense of the battalion. 

14-2. Principles of Redeye Organization 
for Combat 

a. Redeye tea~ are noz:mal)y retained under 
se~ti~n control in a battalion- ~enera) ;1;J~;t
m1ss10n or a ~pmpap ;y direct § pport ) !'; 

IThjs ri;:ta ins the advantages of centralized ~ 
~ bile providing the requi;~ dd ree of close 
and continuous air defense su or Centralized 
direction provides significant advantages in 
planning and maintaining both the overall de­• 
fense integrity and combat service support. 

- b. Redeye air defense sections are responsive 
tq common doctrine prescribed by the division 
air defense officer. Common doctrine includes 
conditions of readiness, air defense warnings, 
r ules -0f engagement, .hostile criteria,_ weapon 

..s,ontrol status, and reporting requirements. The 
orgamzab on Tor combat should insure clear lines 
of ,authority for prescribing common operating 
doctrine and changes thereto. This assures that 
attached Redeye teams are also responsive to 
prescribed common doctrine. 

c. The battalion commander exercises only 
that control over Redeye necessary to insure co­
ordinated action and permit rapid response to 
changes in the local situationb a gagement con­
trol of Redeye should remain ecentralized to 
the maximum extent possible with the author­
ity to make engagement decisions resting with 
the Redeye team chief-J 

14-3. Commander's Organizational Options 

In organizing for combat, the air defense section 
leader has three basic organizational options for 
recommendation to the battalion commander. 
He may recommend that the air defense section 
be assigned the tactical mission of general sup­
port <GS) of the battalion as a whole, a direct 
support ~ mission, or the ~ of 
teams to battalion maneuver elements. 

14-4. General Support 

In a general support mission the air defense sec­
tion leader deploys his Redeye teams so as to 
best defend the battalion as a whole. Emphasis 
will be placed on maintenance of overlapping 
fires and on coverage of low-altitude air attack 
routes threatening the battalion priority units/ 
installations as specified by the battalion com­
mander. The air defense section leader will main­
tain command and control of all teams so de­
ployed. This does not preclude team tie-in to 
nearby units for purposes of coordinating team 
security and administrative support. The general 
support tactical mission is most effective during 
semistatic conditions when optimum firing posi­
tions can be occupied and adequately secured. 
General support is the normal tactical mission 
of Redeye sections when the defended unit is in 
an area defense posture. The operation order 
assigning a tactical mission to an air defense 
section headquarters may designate certain of 
its subordinate teams for accomplishment of 
other tactical missions. 
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14-5. Direct Support 

In a direct support mission the air defense sec­
tion leader deploys his teams so as to best def end 
the specified battalion maneuver elements to re­
ceive direct support. The air defense section as­
signed the • tactical mission of direct support 
(DS) provides close and continuous air defense 
for a designated force element and must coordi­
nate its operation with this element. Teams 
move with the supported units as required for 
mission accomplishment, but otherwise remain 
under Redeye section leader command and con­
trol. Team tie-in to the -supported unit will be 
as required for coordination of team positioning, 
security, and mess. The direct support mission 

Section 11. CONDUCT 

14-7. General 

Redeye air defense section employment is basi­
cally the same in offensive, defensive, retrograde, 
and special operations. The primary differences 
are changes in priority required by the changing 
importance of various elements of the def ended 
unit. During combat operations the battalion 
commander assigns missions to the air defense 
section. The assigned missions remain in effect 
until priorities change. If the defended unit or 
installation moves, the Redeye teams move with 
it. When air defense priorities for a combat oper­
ation have been established, the air defense 
section leader coordinates his air defense plan 
with the defended force commander. The air 
defense section leader must insure that the Red­
eye elements provide continuous air defense pro­
tection to the defended unit throughout all 
phases of the operation. The air defense section 
leader must be familiar with the various tactical 
maneuvers associated with offensive, defensive, 
and retrograde operations described in t~e ap­
propriate combat arms manuals. 

14-8. Support of Battalion in Offense 

a. Actions of 'Section Leader. The Redeye sec­
tion leader normally receives a battalion warning 
order for the attack which permits early plan­
ning. The warning order is usually fragmentary 
and may contain information such as the time 
of attack, mission, objectives, administrative 
instructions, and employment plans for battalion 
elements (including Redeye). The section leader 
then normally issues a warning order to his 

is most frequently used to place a Redeye team 
in support of a company. 

14-6. Attachment 
Redeye teams may be detached from the air 
defense section and attached to specified com­
panies when battalion-level control is impracti­
cal. The company receiving the team(s) will 
exercise command, with operational control sub­
ject to compliance with battalion air defense ◄ 

SOP. Redeye teams should only be detached from 
the section when the general or direct support 
methods are impractical; e.g., when the battalion 
dispersion precludes maintenance of direct sec­
tion-team communication, or when a company is 
detached from the battalion. 

OF OPERATIONS 

subordinates g1vmg them any information he 
has received concerning the attack. 

b. Redeye Attack Planning. Based on the 
commander's decision and concepts, the air de­
fense section leader, in conjunction with the 
battalion S3, develops plans for implementing air 
defense of the battalion during the attack. In 
general, the Red eye team (s) remain close enough 
to the attack elements to provide defense against 
enemy air attack. Air defense for maneuvering 
elements is provided as long as possible from 
positions along the line of departure (LD). These 
positions usually permit engagement of aircraft 
attacking the maneuver elements during the ad­
vance to, assault on, and occupation of the ob­
jective. Preselected positions beyond the LD 
should be occupied as soon as possible to support 
the attack. 

c. Actions of Team Chief. During reconnais­
sance the team chief selects firing positions ac­
cording to the section leader's instructions. He 
pays particular attention to masks, low-altitude 
avenues of approach and routes the maneuver 
element will take to the· objectives and support­
ing positions. RSOP procedures are covered in 
chapter 11. 

d. Preparation for Attack. Steps in preparing 
for the attack by the Redeye team are basically 
the same as with any other weapon system. 
Vehicles, weapons, and communications equip­
ment should be checked to insure proper f unc­
tioning. Map and ground reconnaissance will be 
made with particular attention given to selec­
tion of firing positions and to identifying aircraft 
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approach corridors along the planned route of 
advance. Procedures must be established for re­
supplying the Redeye team with weapons. Sec­
tion leader will brief the tams on the situation, 
plan of attack, communications procedures, mes­
sing arrangements, logistical support, and 
special instructions concerning friendly aircraft. 

14-9. Redeye Team in the Attack 

a. Mounted Operations. In the attack the Red­
eye team is most effective when the team is using 
organic transportation. In addition to carrying 
the basic load of Redeye weapons and communi­
cations equipment, the truck allows the team to 
accompany the fast-moving troops and provide 
the necessary air defense. In fast-moving situa­
tions the Redeye team must choose positions 
from which the attacking unit can be supported 
and at the same time not be masked by promi­
nent terrain features or subject to small-arms 
fire. When Redeye teams are to accompany the 
most forward elements of rapidly moving 
armored or mechanized columns, mobility re­
quirements can be met by providing them with 
tracked transportation on a share-the-ride basis. 
Support of the mounted attack or exploitation 
involves Redeye deployment with little opport­
unity for occupation of optimum firing positions. 
In this case the gunner may not have time to 
satisfy all the technical position requirements. 
He must, however, occupy a position far enough 
from the other elements to assure safety from 
weapon backblast. 

b. Dismounted Operations. 

(1) At times the Redeye team must dis­
mount to accompany and defend the infantry 
during operations in difficult terrain and during 
the assault. 

(2) As a general rule the two team mem­
bers should remain together and operate as a 
team during dismounted operations. The team, 
with its radio and one to three weapons, should 
accompany the defended unit and be prepared to 
deploy as necessary to defend against air attack. 
Assistance from the defended unit should be 
sought in carrying additional weapons, if deemed 
necessary, and in caring for the team vehicle and 
other equipment left behind. The team should 
cover the final assault from preselected positions 
offering the best chance for team survivability 
consistent with the team mission of providing 
maximum air defense coverage of the assault 
forces. 

14-10. Support of Battalion in Defense 

a. General. Employment of an air defense sec­
tion in support of the battalion, in general, is 
more centralized and controlled at the section 
level than in the support of offensive operations. 
In planning the battalion air defense, considera­
tion must be given to low-altitude avenues of 
approach, such as valleys and passes leading 
into the area. In addition to close support by 
attack aircraft, the air threat will include the 
probability of airmobile and airborne attacks. 
Therefore, consideration must be given to the 
probable locations of airdrop and landing zones 
within the battalion's defensive positions. The 
low-altitude avenues of approach into the bat­
talion area, used by aircraft in support of the 
enemy's air assault operation, may be quite dif­
ferent from the approaches that may be used by 
high-performance aircraft. Slower helicopters 
used in airmobile operations may use approaches 
over heavy forest if the forest is not overlooked 
by terrain nearby which would offer good weap­
on positions. 

b. Planning. In planning the air defense of 
the battalion, the section leader considers the 
mission, enemy situation, terrain, weather, avail­
able forces, and fundamentals of defense. The 
two fundamental forms of defense used by the 
battalion are mobile defense and area defense. 
In the mobile defense ground security of Redeye 
teams is more of a problem than when the bat­
talion is conducting an area defense. In the 
mobile defense Red eye teams should be within 
the perimeter of the defending forces. Less than 
optimum positions will often have to be selected. 
Artillery preparation and close-support air at­
tacks may precede enemy ground attacks. The 
section leader, in conjunction with the battalion 
S3, develops the battalion air defense plan em­
ploying the principles and factors of air defense 
design discussed in chapter 9. 

c. Preparation. Preparing for defense by the 
Redeye team is basically the same as with any 
weapon system. Troop-leading steps taken by 
the section leader and team chief are covered in 
combat arms manuals and in DA Pam 350-13. 
The most important consideration for employ­
ment of Redeye is team selection and occupation 
of positions that will provide the required air 
defense coverage. The section leader determines 
the priority of tasks to be performed by the 
team. As many tasks as possible are accom­
plished simultaneously. The normal sequence of 
tasks is as follows: 
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(1) Assume a ready-for-action status im­
mediately upon arriving at the designated posi­
tion area. 

(2) Make any further detailed !!round re­
connaissance required to select final Redeye fir­
ing positions. 

(3) Establish security; make contact with 
other friendly elements in the area. 

(4) Prepare individual positions. 

(5) Select and prepare alternate and sup­
plementary positions. 

(6) Prepare and forward a Redeye position 
sketch to the section leader indicating gunner 
location ( s) and zone of coverage. 

(7) Improve primary position. 

• (8) Provide wire communications. 

d. Operations. Redeye teams will be combat­
ready during RED and YELLOW air defense 
warnings. Early warning of all air attacks is 
highly improbable; therefore, team personnel 
will continuously search and scan for hostile air­
craft. Redeye teams will exchange alert infor­
mation by the fastest means available (voice, 
visual/audio signals, telephone). The gunner pre­
pares to engage hostile aircraft that are ap­
proaching or within the team's sector of respon­
sibility. The engagement decision is made by 
the team chief and the engagement proceeds as 
prescribed for team drill in chapter 15. An after­
action report will be sent to the section leader 
as soon as possible. 

14-11. Conduct of March Column Defense 

During movement of a unit, Redeye teams should 
be positioned as explained in chapter 9. Based on 
recommendations of the Redeye section leader, 
the column commander places the teams within 
the column. The section leader assigns appro­
priate primary and secondary zones of responsi­
bility assuring all-round observation. Some 
weapons should be unpacked and ready, and 
gunners should be able to quickly assume firing 
positions. In certain cases the requirement for 
mobility may be such that temporarily droppiQg 
the organic vehicle trailer and carrying a re­
duced load of weapons in the truck is justified. 

14-12. Reaction Capabilities to Early Warning 

T!'ie reaction capabilities of units vary with re­
spect to their mission and tactical postures. These 
factors and the type of unit determine the 

degree of active and passive air defense meas­
ures that will be employed. 

a. Infantry. An infantry unit in an area de­
fense is characteristically dug in and camou­
flaged. The units are deployed to meet a ground 
attack so that weapons are optimally sited for 
this purpose and observation and listening posts 
are established. The Redeye team also serves as 
an additional air guard. The receipt of early 
warning causes little change in unit activity 
except to alert the Redeye team and emphasize 
passive air defense measures. Notification of im­
pending air attack in the vicinity of the unit 
should cause surveillance to be focused in the 
direction of attack, and preparation of Redeye 
and organic non-air-defense weapons. 

b. Armor. An armored unit, even though de­
tected, can capitalize an armor and mobility for 
pa.ssive air defense. The receipt of early warning 
serves primarily to increase the awareness of 
personnel as to the probability of air attack and, 
if the tactical situation permits, may cause unit 
personnel to disperse and take cover. Notification 
of impending air attack, however, should result 
in the same response as stated in a above. Each 
weapon/ vehicle should have one individual de­
signated as an air guard. 

c. Mechanized. A mechanized unit can respond 
in the same general manner to warnings as can 
armor units. However, mechanized units not 
moving at the time of the attack should dismount 
personnel to bring more individual weapons to 
bear on · the aircraft and should employ passive 
air defense measures where practical. Each 
weapon/ vehicle should have one individual des­
ignated as an air guard. 

d. Field Artillery. Field artillery units respond 
generally in the same manner as their supported 
unit and according to the type of unit; i.e., 
self-propelled or towed. Self-propelled units re­
spond similarly to mechanized units and towed 
units respond similarly to infantry units. Each 
weapon/ vehicle should have one individual des­
ignated as an air guard. 

e. Airmobile and Airborne. Airmobile and 
airborne units are most vulnerable to attack dur­
ing the initial stages of the ground operation; 
therefore, the maximum utilization of firepower 
is required to destroy or drive away an air at­
tack. J'he use of natural and artificial camouflage 
and cover, where available, limits equipment 
damage and casualties among personnel. The dis-

,J 
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tance of either operation from other friendly tern and, as such, has a limited air defense capa­
forces may prevent a significant degree of early bility at night. Given a "weapons free" status, 
warning. the weapons can be used at night. Night vision 

devices can provide the g-unner with a capability 
14-13. Night Operations of aircraft detection and identification. 

Night combat is an integral part of all opera­ c. Manning poses a special prob1em. Being 
tions. Principles are the same as for daylight users of visually aimed air defense weapons with 
operations; however, the limited visibility offers an implied 12- to 16-hour combat day, the Redeye 
added opportunities for concealment and com­ section TOE was not designed to provide sus­
plicates the problems of control and coordina­ tained 24-hour air defense. Non-Redeye-trained 
tion. personnel will be required from the supported 

unit to assist Redeye personnel at night as ad­a. Night operations pose two particular prob­ ditional air guards. They will not be employed
lems for Redeye teams: as Redeye gunners, but will alert the team upon

(1) Aircraft detection and identification. detection of aircraft or receipt of early warn­
(2) Manning. ing. The air defense section leader will arrange 

b. Redeye is classed as a visually directed sys- for this augmentation when deemed necessary. 

Section Ill. SPECIAL OPERATIONS 

14-14. River-Crossing Operations temporarily defending initial base buildup until 
the base defense can be assumed by other ADA 

a. General. The physical characteristics of weapons. If sufficient ADA weapons are air­
river obstacles influence the air defense of river­ lifted in during the initial phase of base build­
crossing operations in that rivers restrict the up, Redeye teams that are deployed with the 
movements of attacking ground forces and pro­ assault infantry will provide a "bonus" base de­
vide natural avenues for low-altitude air attack. fense. The Redeye base defense can be accom­
Redeye team positions should be weighted to­ plished either by integrating Redeye deploy­
ward the natural avenues of approach and ments with the base security plan or by detaching
displaced from the crossing site by a distance teams from reserve elements and placing them
that will insure a target kill probability prior to under direct control of a designated Redeye base
the release of ordnance. Basic concepts, doctrine, defense officer. Under either concept the desig-
and detailed procedure for the conduct of river­ 1).ated Redeye base defense officer is responsible
crossing operations are presented in FM 31-60. for Red eye base defense planning and manage­

b. Concepts. ~edeye teams should be employed ment. Redeye employment for base defense will 
with the troops approaching the river obstacle be for short periods. 
and establishing the bridgehead. Redeye may be b. Reliance is placed on helicopters for team
employed in a general support role to provide transport and man-portable FM radios are re­
air defense of assembly areas and also to defend quired at both section and team level. The Red­
engineer bridging equipment. Redeye teams eye elements depend on other divisional elements
should accompany assault echelons to provide for combat support to include most transporta­
air defense protection of the crossing site. Redeye tion. 
teams should be sent across as soon as the bat­
talion bridgenead has been secured and should 

14-16. Base Defensedeploy to preselected positions immediately. 
a. Command and Control. 

14-15. Airmobile/ Airborne Operations ( 1) Redeye command and control concepts 
vary with the role assigned, base defense or all­a. Airlift limitations and assault force prior­
arms.ities frequently dictate employment of only 

fighter-interceptors and Redeye teams for air (2) The command and control measures de­
defense during the early and critical phases of scribed in chapter 10 apply although a higher 

~ 
an airmobile/ airborne operation. Therefore, in degree of centralized control is feasible and fre­
this type of special operation, Redeye teamL may quently desirable in the base defense application. 
have tw9 roles, the normal small-unit defense and (3) The base defense mission may be as-
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signed to selected teams by the assault force 
commander. 

b. Control of Redeye Fires. Control of Redeye 
fires is exercised as explained in chapter 10. If 
an officer is designated for direct control of the 
Redeye base defense, he should operate from the 
base air traffic control facility and should gather, 
screen, and transmit appropriate information to 
the base defense teams as necessary to alert 
them of friendly and enemy air and ground ac­
tivity. He also transmits weapon control status 
as required. 

14-17. Airlifted Assault Phase 
a. The airmobile force may seize single or 

multiple base areas in the objective area. Division 
air defense will defend the base areas, in des­
ignated priority, using the vital area defense 
pattern of deployment. 

b. An AADCP should be established in the 

objective area as soon as possible. Prior to that 
time, fi.re units may operate autonomously. 

c. Red eye may be the only Army air defense 
means accompanying the assault echelons. As the 
assault force builds up, towed Vulcan may be 
brought in. At that time, the towed Vulcan pla­
toons and the Redeye sections of the uncom­
mitted forces may be formed into a composite 
Redeye-V ulcan defense of the key elements of 
the base area. Later the heavier ADA units can 
be brought in. 

d. The assault commander is responsible for 
air traffic control and, when provided the means, 
for low-altitude air defense. Radio is the primary 
means of communication. 

e. The airborne division in the assault and 
linkup concepts and techniques is similar to the 
airmobile division. General concepts are found 
in FM 44-1 and FM 61-100. 
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PART THREE 

REDEYE TRAINING 

CHAPTER 15 

SECTION AND TEAM DRILL 

Section I. 

15-1. General 

The objective of section drill is to attain a high 
degree of proficiency, speed, and teamwork in 
performing the duties and operations required to 
employ the Redeye system. To be effective, section 
drill should be : 

a. Conducted with only necessary commands 
and reports. 

b. Repeated until reactions are automatic and 
efficient. 

c. Supervised to discover and correct mistakes. 

d. Conducted with all section personnel pre­
sent. 

15-2. Formation for Drill 

• 

a. Section drill is conducted in response to 
section sergeant commands. Before conducting 
section drill, the section sergeant briefs the 
teams on how the drill will be conducted, speci­
fies the assembly area, assigns team firing posi­
tions, specifies team equipment, and assigns 
communications call signs and frequencies. 

b. After the briefing, team chiefs and gunners 
return to their vehicles, assemble equipment, and 
move with vehicles and equipment into forma­
tion at the assembly area. The section headquar­
ters radio operator is briefed by the section 
sergeant and moves the section vehicle into 
formation at the specified time. 

c. Vehicles, with required equipment aboard, 
are formed at the assembly area as follows: 

(1) Team A. Team A moves into the as­
sembly area and stops its vehicle on the spot 
designated by the section sergeant. 

SECTION DRILL 

(2) Other teams. Follow team A, in turn, 
into the assembly area and halt vehicles beside, 
on line with, and 5 meters to the left of last 
team vehicle. 

(3) Section headquarters. Follows last team 
into the assembly area and halts vehicle beside, 
on line with, and 5 meters to the left of last 
team vehicle. 

15-3. FALL IN 

After the section is assembled, the section ser­
geant moves to a position 5 meters in front of, 
and centered on, the formation, faces the section 
and commands, FALL IN. The section responds 
as follows: 

a. TeamA. 

(1) Team chief. Dismounts from right side 
of vehicle and falls in 2 meters in front of the 
vehicle right front wheel, facing the section ser­
geant. 

(2) Gunner. Dismounts from left side of 
vehicle and falls in 2 meters in front of the 
vehicle left front wheel, and dresses on the team 
chief. 

b. Other Teams. The other teams fall in, in 
fror.t of their respective vehicles, as described 
in a above and dress on team A. 

c. Section Headquarters. Section headquarters 
radio operator dismounts from left side of vehi­
cle and falls in 2 meters in front of the vehicle 
left front wheel and dresses on line with last 
team. 

l5-4. COUNT OFF 

After all team members have formed in front 
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of their respective vehicles, the section sergeant 
commands, COUNT OFF. Team members re­
spond as follows: 

a. Te<;1,mA. 

(1) Team chief. Counts off, ONE. 

(2) Gunner. Executes eyes right on the 
command of execution and, following the team 
chief, counts off, TWO, simultaneously returning 
to eyes front. 

b. Other Teams. All team members execute 
eyes right on the command of execution and 
count off, THREE, FOUR, FIVE, SIX, etc., in 
turn. Each man returns to eyes front as he 
counts off. 

c. Section Headquarters. Section headquarters 
radio operator executes eyes right on the com­
mand of execution, counts off in turn, and re­
turns to eyes front as he counts off. 

15-5. CALL OFF 

After section personnel count off, the section 
sergeant may command, CALL OFF. Team mem­
bers respond as follows: 

a. Team chief, team A, calls off, CHIEF, TEAM 
A. 

b. Gunner, team A, calls off, GUNNER, TEAM 
A. 

c. Teams B, C, D, etc., call off as described 
for team A. 

d. Section headquarters radio operator calls 
off, RADIO OPERATOR. 

15-6. EXAMINE EQUIPMENT 

After personnel have called off, the section ser­
geant commands, EXAMINE EQUIPMENT. 

Note. The "examine equipment" drill is a short version 
of the inspection procedure detailed in TM 9-1400-425-12 
and chapter 3. 

a. Team Chief. 

(1) Checks telephones and binoculars. 

(2) Assisted by the gunner, removes shi-p­
ping and storage containers from the vehicle 
and examines the outside of each container for 
evidence of damage to locks and body. 

(3) Assisted by the gunner, examines Red­
eye weapon in unirack for evidence of damage or 
breakage and insures that there are three BCU 
for the ready weapon. The sight is checked for 

cleanliness. When a BCU is already inserted in 
the weapon, no further checks are made to check 
the operation of the safety and actuator device 
and uncaging switch. 

(4) Assisted by the gunner, opens each con­
tainer of the basic load and checks that there 
are three BCU for each Redeye weapon. Exam­
ines each Redeye weapon for evidence of damage 
or breakage. 

Note. To preclude excessive handling of weapons with­
in containers, the "examine equipment" drill may be 
simulated. 

(5) Each weapon, after it is inspected, is 
returned to the container. At completion of in­
spection and with assistance of the gunner, the 
containers are returned to the vehicle and secured. 
The team chief returns to the formation in front 
of his vehicle. 

b. Gunner. 

(1) Assists the team chief in the checks 
outlined in a(2) through (5) above. 

(2) Performs necessary vehicle checks and 
starts engine. 

(3) Checks the team radio. (Refer to ap­
propriate technical manual for radio check pro­
cedures.) 

(4) After the inspection, returns to the for­
mation. 

c. Section Headquarters Radiotelephone Oper­
ator. 

(1) Performs necessary vehicle checks and 
starts vehicle engine. After warmup, the opera­
tor checks for visual and audible indications that 
the vehicle is operational. 

(2) Performs necessary radio checks. 

(3) After the inspection, stops engine and 
returns to the formation. 

15-7. PREPARE TO MOVE OUT 

At the command, PREPARE TO MOVE OUT, 
by the section sergeant, section personnel respond 
as follows: 

a. Section Headquarters. 

(1) Section sergeant. Commands, START 
ENGINE, and, TURN ON RADIO AND OPEN 
NET. 

(2) Radio operator. Radio operator/ driver 
starts vehicle engine, turns on vehicle-mounted 
radio, and opens Het control station (NCS). In-

• 
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forms section sergeant when all stations have 
reported in. 

b. Team A. 

(1) Team chief. Te::im chief commands, 
START ENGINE, and TURN ON RADIO. After 
the NCS is open, enters Redeye section command 
net, using team A call sign. 

(2) Gunner. Gunner starts engine and turns ' on vehicle-mounted radio. 

c. Other Teams. Other teams respond accord-
~ 

Section II. 

15-9. General 

Engagement of aircraft requires coordination of 
both Redeye team members and each has specific 
functions to perform. Team drill, normally con­
ducted as a part of section drill, is controlled 
by the team chief. This drill outlines team mem­
ber duties and prescribes a formal procedure to 
be used in training each member in the perfor­
mance of these duties. Team drill is useful during 
combat as well as in a training environment. 
During training, the field handling trainer is 
substituted for the actual weapon and the drill 
is changed accordingly. The team chief, when in 
position, conducts action drill in a training en­
vironment on receipt of simulated early warning 
information from the air defense section com­
mand net or from team-generated aircraft sight­
ings. Action drill develops teamwork, precision, 
and speed in placing the Redeye system in action. 
The commands used are flexible and may be 
changed or modified as necessary. During an 
engagement, team chief commands are repeated 
by the gunner to prevent misunderstanding. The 
team chief is responsible for making the final 
decision as to the identity of a target unless the 
team m embers are deployed independently (para 
4-13). 

15-10. Preparation for Action 

a. lEstablishing Position. Upon arrival of the 
team at the designated position, the team chief 
notifies the air defense section headquarters 
through the. established radio net that his team 
has arrived at the predesignated location. 'l'he 
team chief readies his team for immediate action: 

Team chief Commands, UNLOAD 
(TC). EQUIPMENT; takes binoc­

ulars, compass, and one 
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ingly except that each team uses its ·team call 
sign. 

15-8. MOVE OUT 
At the command, MOVE OUT, by the section 
sergeant, team chiefs direct gunners to move out 
in sequence, starting with team A. Team chiefs 
follow prescribed routes to the predesignated 
team tactical positions for continuation of the 
drill. The section sergeant may stay at the as­
sembly area or may inspect team positions and 
drill as the training progresses. 

TEAM DRILL 

Redeye weapon with cap 
and cover removed and BCU 
inserted, from vehicle uni­
rack to the position and 
assists the gunner in un­
packing and unloading addi­
tional weapons as required. 
Prepares position range 
cards. 

Gunner (G). Gunner responds by taking 
binoculars and one Redeye 
weapon with cap and cover 
removed and BCU inserted 
to the team position. Gunner 
unpacks and unloads addi­
tional weapons and BCU's, 
but does not insert BCU's in 
weapons until needed. If the 
vehicle and position are 
separated, the gunner re­
moves portable radio set and 
sets it up for operation close 
to firing position. 

Notes. 1. Usage of radio equip­
ment is dependent upon equip­
ment authorized in ·unit TOE. 

2. In training environment, the 
team may not have actual basic 
load of weapons and the drill may 
be modified, using the field hand­
ling trainer when necessary, in 
consonance with unjt SOP. 

3. Site selection and occupation 
of position are described in chap­
ter 12. 

b. Search and Scan. When the equipment is 
unloaded, the team chief takes immediate meas­
ures to guard against surprise aerial attack. 
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TC. Commands, SEARCH AND 
SCAN, and designates 
search sector. 

G. Responds, SEARCH AND 
SCAN ; proceeds to search 
and scan, using procedures 
described in chapter 4. 

Notes. 1. The clock system may 
be used if a suitable reference 
point is established. 

2. Early warning may or may 
not be received. The Redeye team 
must always guard against sur­
prise air attack and will_constant­
ly have one member maintaining 
surveillance of airspace within 
sectors of responsibility. A 40-
minute search cycle is recom­
mended. 

3. The tactical situation may 
dictate that search and scan pro­
cedures be in effect prior to un­
loading equipment. 

4. Binoculars are not used dur­
ing surveillance of airspace. 

c. Alert. Upon being alerted as a result of 
team surveillance or through any of the available 
early warning systems, the Redeye team prepares 
to engage hostile aircraft. 

TC. Commands, PREPARE FOR 
ACTION; readies binocu­
lars ; and a~sists gunner in 
searching and scanning. 
Ascertains that ready 
weapons are close. Refers 
to range card for reference 
in map and range orienta­
tion. Keeps within listening 
distance of the team radio 
and assures that equipment 
will not be in the backblast 
area of any weapons. 

G. Responds, PREPARE FOR 
ACTION, and continues to 
search and scan. 

15-11. Target Detection and Engagement 

a. Visual Detection. When a possible hostile 
target is detected, either member of the team 
may call out, TARGET(S)-PREPARE TO EN­
GAGE. The aircraft is immediately pointed out 
to the other member. 

TC orG. Calls out, TARGET(S)­
PREPARE TO ENGAGE, 

and points out target to the 
other team member. If a 
potential target appears 
before the command, 
PREPARE FOR ACTION, 
has been given, cal!s out, 
TARGET ( S )-PREPARE 5 

TO ENGAGE. 

TC or G. Responds, TARGET(S)­
PREPARE TO ENGAGE. 

G. Shoulders the weapon. 

b. Tentative Recognition. The team chief 
makes a determination as to target type and 1 
number and attempts to make an identification 
as rapidly as possible while the gunner is track­
ing the target. 

Note. During tact ical motor marches, when a possible 
target is ~iP,'ht.ed by either member of the team, he calls 
out, TARGET, and designates it by pointing. The team 
chief directs the driver of the vehicle to move out of the 
traffic and stop as quickly as possible. Team chief hands 
weapon from unirack to the gunner. Gunner dismounts, 
moves about 13 meters from the vehicle, if time permits, 
and engages target as described during engagement from 
a position. 

c. Engagement Decision. The team chief de­
termines whether or not to ·engage the target 
based on target course, elevation, aspect, range, 
and nationality. When the aircraft is determined 
to be approaching or is within the team's sector 
of responsibility, the gunner prepares to engage 
the target. The team chief may also prepare to 
engage the twrget(s) once positive identification 
is accomplished if the target is other than a 
single low / medium-performance aircraft. 

d. Track and Range. Gunner continues to vis­
ually track '\nd range the target. If the target 
is a high-performance aircraft, the gunner esti­
mates the crossover point prior to establishing 
target track and prepositions the weapon if nec­
essary. 

e. Multiple Targets. During a multiple attack 
when both team members are simultaneously act­
ing as gunners, the team chief assigns a target 
to the gunner as follows. 

TC. Commands, LEAD OR 
RIGHT, and tracks the 
aircraft with binoculars to 
establish positive identifica­
tion. If potential hostile 
aircraft are positively 
identified, the team ch1ef , 15-4 
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engages the trailing or left 
target. 

G. Responds, LEAD or RIGHT, 
and tracks the indicated 
target. 

Note. The gunner activates the 
weapon when appropriate, based 
on engagement procedures shown 
for various target types in figures 
4-20 and 4-21. 

f. Fire When Ready. When the team chief has 
positively identified the aircraft as hostile, he 
gives the command, FIRE WHEN READY. The 
command is permissive and does not imply that 
the gunner must fire at the time of issuance. In 
case of a doubtful target identity, the team chief 
may allow the gunner to continue with the en­
gagement until the target is identified, but will 
not permit the engagement to proceed to the 
firing stage without positive identification. 

TC. Commands, FIRE WHEN 
READY, and continues to 
observe the target. If a high­
performance target is 
hostile, both the team chief 
and gunner engage the 
target, but the team chief 
must first determine whether 
the target is hostile. During 
a multiple attack, the team 
chief engages the trailing 
or left target. The team 
chief employs engagement 
procedures for specific type 
targets as shown in figures 
4-20 and 4-21. 

G. Responds, FIRE WHEN 
READY, and employs en­
gagement procedures for 
specific type targets as 
shown in figures 4-20 and 
4-21. 

g. Termination of Engagement. 

(1) Cease fire. The command, CEASE FIRE, 
may be given at any time during the engagement 
by either team member when aircraft is deter­
mined to be friendly, cannot be engaged, or when 
it is not safe to fire. The command may be over­
ridden by the team chief. Either team member 
should cease fire when it is determined that the 
target has passed the outer launch limits. 

TC. Command, CEASE FIRE, 
releases uncaging switch, 
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and discards the expended 
weapon when engagement 
is complete. Takes a weapon 
from nearby container and 
prepares to engage new 
target(s). (If the mission 
was aborted for any reason, 
team chief discards old BCU 
and replaces it'with a new 
one.) Assesses damage to 
target and reports results 
to higher headquarters. 
Commands gunner to search 
and scan for new target ( s) . 

G. Responds, CEASE FIRE, 
releases uncaging switch, 
and discards the expended 
weapon upon termination of 
engagement. Takes a 
weapon from nearby 
container, removes cover 
and cap, inserts BCU, and 
prepares to engage new 
target (s). If the mission 
was aborted for any reason, 
gunner discards old BCU, 
replaces it with a new one, 
and prepares to engage new 
target (s). Continues to 
search and scan. 

(2) Out of action. The Redeye team may re­
port or call itself out of action if mechanical 
or personnel difficulties prevent it from perform­
ing its mission. Examples could include total ex­
penditure of batteries or the basic load of mis­
siles, or injury to team members. 

TC or G. Reports, OUT OF ACTION. 
Team chief and/ or gunner 
proceed to bring the Redeye 
team back to an operational 
status. 

15-12. Abbreviated Action Commands and 
Drill 

a. Abbreviated action commands as a method 
of controlling Redeye firing, as shown in the 
following example, is the normal method of con­
trol in combat. With both members of the team 
firing the weapon when engaging jet targets·, 
safe distances are desired between gunners. After 
initial training in action commands an<l drills, 
team members should be taught to react to action 
commands in situations such as the one cited in 
b below. 
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b. The team chief sights a target committing 
hostile acts and approaching the Redeye team's 
area. He commands by voice, TARGET, PRE­
PARE TO ENGAGE. The gunner commences the 
engagement sequence against the enemy aircraft. 
Upon positive identification of the aircraft as 
hostile, the team chief commands, FIRE WHEN 
READY. The team chief joins the gunner in the 
engagement if the aircraft is a high-performance 
aircraft or there are multiple targets. The team 
chief may continue to observe the aircraft being 
engaged in the case of a single low / medium­
performance targ<:it. Abbreviated action com­
mands may be employed in fast-moving situa­
tions during combat. 

15-13. After-Action Reports 

Upon termination of team engagement(s), the 
team chief informs air def ens'e section headquar­
ters, or the headquarters to which the team is 

attached, of damage results to hostile or simu­
lated hostile aircraft, amount of weapons ex­
pended, and any other information deemed nec­
essary. 

15-14. Termination of Drill 
The section leader terminates the drill by order­
ing team chiefs to secure (load) equipment, 
mount up, prepare to move out, and return to 
the assembly area at the specified time, using 
the same drill procedures outlined in paragraphs 
15-7 and 15-8. The NCS closes when the teams 
reach the assembly area. Teams reassemble at 
designated point and are alined in the same man­
ner as explained in paragraph 15-4. The section 
chief orders the teams to dismount, fall in, and 
report. Immediately after the termination of the 
drill, a critique is conducted by the section lead­
er. The section leader either dismisses the sec­
tion or orders the section sergeant to assume 
command of the section. 

..--.... 

'I 
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CHAPTER 16 

GUIDED MISSILE SYSTEM TRAINING SET M76 

Section I. GENERAL 

1.6-1. Introduction trainers. These training devices provide a means 
of simulating all steps of the firing procedureThe successful engagement of aerial targets with 
except actual launch of a missile. The field han­Redeye requires that the gunner be skilled in the 
dling trainer is described in chapter 2.handling and operation of the Redeye weapon 

and in making correct judgments that will result 
in a missile launch at the optimum time. The 16-2. Scope 
acquisition and rete11tion of these skills requires 

The chapter is divided into four sections. Sec­continuing practice by every gunner. The high 
tion II describes the overall system equipment,cost of Redeye missiles precludes firing the 

weapon to maintain gunner proficiency, but the section III describes the operator procedures, and 
training requirement has been met with the de­ section IV contains the Redeye testing program 
velopment of tracking head and field handling used to determine individual gunner proficiency. 

Section II. SYSTEM DESCRIPTION 

16-3. Guided Missile Training Set M76 gas pressure is excessive, it will rupture a safety 
relief disk and vent through the rubber bumper.a. The training set M76 (fig 16-1) consists 

of the M49 tracking head trainer, battery c. The four batteries (fig 16-1) are similar 
charger, four batteries (normally stored in the in shape to the BCU used with the Redeye weap­
battery receptacles of the battery charger), and on but are about 3 inche~ longer and weigh 2 
shipping and storage container. The trainer re­ pounds more. A battery is capable of providing 
quires one charged battery to conduct a training power for at least fifteen 31-second training mis­
mission. sions without recharging. Each battery contains 

a plastic shield over the ring contacts to protect
b. The tracking head trainer M49 (fig 16-2) 

the battery from accidentally discharging. The
is made up of a launcher simulator and missile 

plastic shield is removed from the ring con­simulator. The missile simulator is contained 
tacts only when the battery is in use during awithin the launch tube of the launcher simulator.• training mission or when being recharged. ThisThe trainer is similar in appearance to the Red­
shield remains in place when transporting or eye weapon M41 except for a compressor actu­
storing the batteries either in or out of the bat­ator assembly (gas pump handle) mounted on 
tery charger.the launch tube, two gas pressure gages (high 

pressure and low pressure) visible through a d. The battery charger (fig 16-1) is a compact, 
plastic window in the forward launch tube, a solid-state, trickle-type charger housed in a metal 
performance indicator assembly fitted under the container with a hinged lid secured with two 
gyro activator coils, a battery-voltage indicator turn-key latches. All components are supported 
mounted in the left half of the gripstock, a gas by the front panel. For servicing, the panel and 
fill port located just above the desiccant holder, attached components can be withdrawn as a unit 
a thermometer installed inside the desiccant by removing the screws that secure the panel 
holder, and a rubber bumper (disk assembly) to the container. Spare fuses and lamps are lo­
fitted to the rear protective shock ring. If Freon cated in the container top under a cover plate 

16-1 



FM 23-17 

:M49 
TRAINER 

BATTERY ( 4) 

DEPRESSURIZATION 
VALVE 

SHIPPING AND STORAGE 
CONTAINER 

Figure 16- 1. Guided missile training set M 76. 

attached by two thumbscrews. The battery receptacles. A depressurization valve is provided 
charger is capable of charging one to four bat­ to equalize internal pressure with the atmosphere 
teries at a time. Four independent receptacles before the container is opened.
receive the batteries, so charging of one is not 
affected by the others. f. The trainer has a closed-loop coolant system 

that recirculates Freon to cool the seeker. A e. The shipping and storage container (fig 16-
manually operated pump is used to obtain the1) is an aluminum, two-piece shell with capacity 

for the trainer M49 and the battery charger necessary pressures required for operation. Un­
with four batteries stored in the charger battery der normal conditions at least nine training se-
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PROTECTIVE 
SHOCK RING AND 

RUBBER DISK 
ASSEMBLY 

AND 
DEVICE 

UNCAGING 
SWITCH ) 

PERFORMANCE ------- IINDICATOR r 
ASSEMBLY I 

RECEPTACLE I 
CAP~ 

RECHARGEABLE 
BATTERY 

Figure 16-2. Tracking head trainer M49-principal 
components. 

quences can be accomplished when the cooling 
system is properly pressurized. 

g. The physical dimensions, including weight 
of the items which make up the training set M76, 
are given in table 16-1. 

h. For further information refer to chapter 
17 and TM 9-6920-428-12. 

i. Figure 16-3 shows the identification mark-

ings for the trainer M49. Figure 16-4 shows the 
markings for the shipping and storage container. 

16-4. Controls and Indicators 

The tracking head trainer M49 (fig 16-5), part 
of guided missile training set M76, is a full­
scale model similar in weight, size, operation of 
controls, the prelaunch operating characteristics 
to the Redeye weapon. Some of the controls and 

Table 16-1. Training S et M76 Tabulated Data 

Item 
Length 
(inches) 

Widt h 
(inches) 

Height 
(inches) 

W eight 
(pounds) 

Trainer M49. 49 .45 - - 14.13 32.0 
Dry battery BA-523/ PSQ. 9.06 - - - - 2.88 
Battery charger PP- 6118/ PSQ. 15.75 7.0 10.5 27.5 
Log book. 9 6 1 1.3 
Shipping and storage container M590. 56 17 12.6 47.0 

(empty) 
115.1 
(full) 

16-3 
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NOTE: 
OLIVE DRAB ENAMEL TT·E·485, COLOR NO 24087 
WHITE ENAMEL TT· E • 527, COLOR NO 37875 
ALLCOLORS TO BE IN ACCORDANCE WITH FED-STD-595 

Figure 16- 3. Trainer M49 identification markings. 

indicators are similar to those of the weapon 
and some have no counterpart on the weapon 
itself. Trainer controls and indicators are illus­
trated in figure 16-6. 

16-5. Use of Trainer Controls 

a. Open Sight. The open sight (fig 16-6(1)) 
is identical to the weapon sight and the gunner 
uses it to perform the same function of aiming 
and target ranging. 

b. Safety and Actuator Device. The safety and 
actuator device (fig 16-6(7) ), when operated, 
activates an impulse generator which energizes 
the power circuits and starts the training mis­
sion sequence. 

c. Acqu-isition Indicator. The acquisition indi­
cator (fig 16-6(5)) is a vibrating transducer 
which puts out an audible signal. With the tar­
get centered in the sight range ring, the gun­
ner operates the safety and actuator device to 
apply power to the simulator. Gyro spinup noise 
can be heard first on the acquisition indicator as 
a low hum. When the missile simulator is locked 
on a target, the acquisition signal is heard as a 
distinct tone or felt as a steady vibration along 

INERT 

2 INCH CHARACTERS 
( WHITE ENAMEL 1137875) 
( BOTH SIDES) 

0.25 INCH CHARACTERS 
( WHITE ENAMEL 1137875) 

I
TEMP LIMIT 
-40°F +126 °F 

iii 

• 

the line of the gunner's cheekbone. If an error 
occurs, the error tone is heard as a continuous 
beeping tone, higher pitched than the acquisition 
signal. A launch tone is heard as one short beep 
on the acquisition indicator at the end of a suc­
cessful training mission. 

d. Gyro Uncaging Switch. This switch (fig 
16-6(11)) uncages the gyro after the missile 
simulator seeker has acquired the target. The 
seeker is electrically locked (caged) in the same 
direction as the open sight for acquiring the 
target, but it must be released to track the mov­
ing target before superelevation and lead angle 
are inserted. The gyro uncaging switch also acts 
as an interlock for the firing trigger. In the tac­
tical weapon this is a safety feature, preventing 
the missile from being fired before the uncaging 
switch is pressed. In the tracking simulator, in­
serting superelevation and lead before the un­
caging switch is pressed results in a sequence 
error. This type of error can be corrected by re­
acquiring the target in the range ring, pressing 
the uncaging switch, then inserting supereleva­
tion and lead angle. If the uncaging switch is 
not pressed-or has been rele,ased-when the fir­
ing trigger is pulled, an uncorrectable error oc-
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CHART I 
COLOR CODES PER MIL-STD-709 
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NUMBER COLOR 

TRAINING SET, 6920 • 809 •0399 WHITE 
GUIDED MISSILE SYSTEM M76 27875 

F igure 16-4. Shipping and storage container 
identification markings. 
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12 INCHES---- -I!! 

Figure 16-5. Tracking head trainer M49. 

curs, and launcher / missile simulator power is re­
moved. The only way to remove an uncorrect­
able error is to remove the simulator battery, re­
insert it, and start a new mission sequence. 

e. Firing Trigger. With the gyro uncaging 
switch pressed and held, and superelevation and 
lead inserted, the firing trigger (fig 16-6(8)) is 
pulled and held for a minimum of 0.4 second. 
This time period is required to achieve a satis­
factory launch sequence. In the tactical weapon, 
this represents the time required for the missile 
battery to reach its nominal operating voltage 
before launcher power is removed and the -mis­
sile is ejected. When the firing trigger is pulled 
without successfully having completed acquisi­
tion, uncage, track, and superelevation/ lead, an 
uncorrectable error occurs, and launcher/ missile 
simulator power is removed. To start a new mis­
sion sequence, remove and reinsert the battery 
in the launcher simulator. 

f. Gas Pressure Gages. Two gages indicate 
pressure in the low-pressure reservoir and high­
pressure reservoir, respectively. The low-pressure 
gage indicates 0 to 100 psi, and the gage scale 
is color-coded in yellow ( 0 to 20 psi) , green 
(20 to 60 psi), and red (60 to 100 psi) (fig 
16-6(2) ). The high-pressure gage indicates 0 to 
3,000 psi, and the gage scale is color-coded in 
red and green for ambient temperatures from 
-40° F. to 140° F. (fig 16-6(3) ). The green 
area indicates the pressure range which will pro­
vide the maximum number of training sequences 
at the ambient temperature. To prepare fo r a 
training session, operate the gas pump handle 
(fig 16-6(6)) as required to produce a low-pres­
sure gage indication in the yellow band (20 psi 
or less), and a high-pressure gage indication in 
the green area for the ambient temperature. 
Training sequences may then be conducted with­
out repressurizing so long as the low-pressure 
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LEGEND: 
J·.-.-.-.-.-.-.-.-J RED 
j,:,,,,,,,,,:,:,:,:,:,J GREEN 

rzzz1 YELLOW 

I 

1 - SIGHT 
2 - LOW PRESSURE GAGE 
3 - HIGH PRESSURE GAGE 
4 - THERMOMETER 
5 - ACQUISITION INDICATOR 
6,- GAS PUMP HANDLE 
7 - SAFETY AND ACTUATOR DEVICE 
8 - FIRING TRIGGER 
9 - HEAT - SENSITIVE INDICATOR (DUMMY) 

10- BATTERY-VOLTAGE INDICATOR 
11 - UNCAGING SWITCH 
12 - ACQ PERFORMANCE INDICATOR 
13 - UNC PERFORMANCE INDICATOR 
14 - FIRE PERFORMANCE INDICATOR 
15 - EL/LD PERFORMANCE INDICATOR 
16 ,- ER~ PERFORMANCE INDICATOR 
17 - LNCH PERFORMANCE INDICATOR 
18 - TRK PERFORMANCE INDICATOR 
19 - ERROR TONE ON - OFF SWITCH 

Figure 16-6. Trainer M49 controls and indicators. 

(fig 16-6(6)) is used to repressurize the closed­gage continues to indicate in the yellow or green 
loop system when the requirement is indicatedbands (less than 60 psi). Under average tem­
by the thermometer and the pressure gages. Fig­perature conditions, at least nine training se­
ure 16-7 shows the proper stance for operatingquences will be completed before repressurizing 
the pump handle.is required. 

i. Performance Indicators. The performanceg. Thermometer. The thermometer (fig 16-6 
indicators (flags) (fig 16-6(12-18)) provide a(4)) shows ambient temperature from -40° F. 

to 160° F. and is used in conjunction with the visual indication of sequential errors made by 
high- and low-pressure gages to indicate when the operator. Errors may be considered as two 
the gas system is sufficiently pressurized to per­ types, correctable or uncorrectable. A correctable 
form the maximum number of training missions. (or revocable) error occurs when the operator 

has not yet pulled the firing trigger but hash. Gas Pump Handle. The gas pump handle 
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CAUTION: PLACE SUPPORTING 
HAND ON FRONT END COVER; DO 
NOT USE PERFORMANCE INDICATOR 
CUSHION 

ttttt::E'.:, 
WARNING: USE ONLY THE OPEN 
PALM OF YOUR HAND WHEN 
RETURNING THE HANDLE TO 
STORED POSITION. FINGERS 
CAN BE SEVERELY INJURED. 

Figure 16-7. Operating gas pump handle. 

committed a sequential error. This type of error 
is correctable and does not prevent the possibil­
ity of a successful launch. An ERR indication 
occurs when the gunner holds the uncaging 
switch, inserts superelevation and lead, but does 
not have target acquisition. An uncorrectable 
(or irrevocable) error occurs when the firing 
trigger is pulled with an error present. The fir­
ing sequence is terminated by this action and 
cannot be reinitiated immediately. These per-­
f ormance indicators are magnetic indicators 
which flip over from black to white (ERR in­
dicator from black to orange). They indicate to 
the instructor the student gunner's progress in 
a simulated firing mission. The seven indicators 
(flags) are as follows: 

( 1) ACQ-acquisition. 

(2) UNC-uncage. 
(3) TRK-track. 

(4) EL/ LD--elevation/ lead. 

( 5) FIRE-fire. 

(6) LNCH-launch. 

(7) ERR-error. 

j. Battery Voltage Indicator. This is the same 
basic type of indicator (fig 16-6(10)) as the 
performance indicators. When the battery volt­
age falls below 35.4 volts, the indicator flips from 
black to white, and the battery should be re­
placed with a fully charged battery. 

k. Error Tone Switch. The error tone switch 
(fig 16-6(19)) provides the instructor with an 
option of disabling the error tone. However, he 
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may elect to let the gunner become familiar with ing the ERROR TONE switch as only 15° travel 
the sequence and then remove the error tone. The is necessary from the "on" to "off" position. 
switch is located in the AS module. A small 
screwdriver is used to open or close the ER­ 16-6. Battery Charger Controls and Indicators 
ROR TONE switch. 

Table 16-2 lists the battery charger controls and 
CAUTION: Care should be taken when operat- indicators illustrated in figure 16-8. 

1 2 
•mH '"""~ ,.~ ~-/.,:~C_H_A-RG-E--HE_A_T_E_R___C_HA_R_G_E_H_E_AT_E_R----::(:B~© HEAT~\CHARGE 

0~ (9,) 0 0 ---~---- 0 0 ~ Q ~ OH TEST 

7 6 
1 - HEATER ON LAMPS (4) 5 -jl0 AMP FUSE 
2 - CHARGE TEST SWITCHES ( 4) 6 - POWER SWITCH 
3 - 1 AMP FUSE 7 - POWER LAMP 
4 - % CHARGE METER 8 -TEMPERATURE INDICATORS (4) 

Figure 16-8. Battery charger conwols and 
indicators. 

Table 16-2. Battery Charger Controls and Indicators 

Key 
(fig. 16-8) Control or indicator Type Function 

1 HEATER ON lamps (4) Neon-lamp indicators. Light when associated battery heaters 
are energized. When a battery is heat­
ed ab9ve 16° C. (60° F.), its heater de- -
energizes and the associated HEATER 
ON lamp goes out. 

2 CHARGE TEST switches (4) Momentary push-button When pressed, charging current is in­
switches. terrupted, the battery output is ap­

plied to a test circuit, and the charged 
condition is read on the, % CHARGE 
meter. (Test circuit disconnects after 
1 second.) 

3 1 AMP fuse 115 vac, 1-ampere, cartridge Overload protection for battery charging 
fuse. circuit. 

4 10 AMP fuse 115 vac, 10-ampere, cartridge Overload protection for battery heater 
fuse. circuit. 

5 % CHARGE meter 0 to 100% CHARGE meter. Indicates charged condition of a bat-
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Table 16-2, Battery Charger Controls and Indicators-Continued 

Key 
Type Function(fig. 16 8) Control or Indicator 

tery under charge when associated 
CHARGE TEST switch is pressed. 
The colored scales are: 

a. RED. Battery must be recharged 
before use. 

b. WHITE. Battery is less than 
75 percent charged but will operate 
the trainer. Should be recharged for 
a full training session. 

c. GREEN. Battery is usable for 
about 15 training sequences. However, 
for maximum usage the battery should 
be recharged until it tests in the 100% 
CHARGE portion of the scale. The 
battery charger will fully recharge a 
battery within 5 hours. 

6 Power switch Three-position toggle switch. Controls application of 115 vac, 50- to 
420-Hz source power to the battery 
charger and provides the capability of 
either charging independently without 
the heater system or charging after 
heating ( +60° F.) as required at low 
temperature. This allows charging at 
temperatures above freezing without 
the danger of the heater coming on and 
overheating the battery in the event 
of a shorted thermal switch. 

7 POWER lamp Neon-lamp indicator. Lights when power switch is positioned 
on (up) to indicate 115 vac is applied 
to battery charger circuits. 

8 Temperature indicators (4) Heat-sensitive indicators. Each indicator will change color from 
gray to black if exposed to temperature 
of 85° C. (180° F .). White letters in­
dicate, . TURN OFF CHARGER IF 
BLACK. 

Section Ill. OPERATING PROCEDURES 

16-7. Operation 

The operating procedures which the gunner em­
ploys to engage a simulated target with the 
tracking head 1rainer are identical to the firing 
procedures of the Redeye weapon described in 
chapter 3. 

a. Firing Limitations. For the trainer seeker 
to acquire a target, the target must be centered 
in the sight range ring, and the infrared radi­
ation from the target must be strong enough for 
the seeker to lock on the target. Effective range 
of the Redeye weapon is limited by the flight 
time of the missile, target speed, and the time 
it takes the missile to attain the speed required 
for maneuverability. The gunner uses the open 
sight range ring as an aid to determine when a 
target can be engaged. If a target is ton close 
for a missile launch to be simulated effect .vely, 

the gunner should continue tracking the target 
until it passes beyond the minimum range be­
fore firing. 

b. Activate Zone. To allow for gyro spinup 
time and seeker cooling, the gunner should acti­
vate the trainer at least 5 seconds before the 
missile launch can be simulated effectively. The 
location of the activate zone varies with the type 
of target, its speed, and its flight path. 

c. Preposition. Ordinary tracking procedures 
apply to most jet targets. In tracking a fast• 
moving jet passing close-in or overhead, how­
ever, the gunner would swing the trainer so 
rapidly that the seeker line of sight would lag 
behind the launcher line of point (fig 4-22). To 
prevent this, the gunner employs a preposition 
technique against such targets. The gunner de­
tects the target, determines target type, and ac-
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FIRING INSTRUCTIONS 
THE FIRING INSTRUCTIONS FOR THE TRAINER AND THE WEAPON ARE IDENTICAL.. 
SPECIAL INDICATIONS AND OPERATIONS PROVIDED BY THE TRAINER ARE UNDERLINED. 

NOTE: SPECIAL PRECAUTIONS ARE MANDATORY 
DURING FIRING OF THE ACTUAL WEAPON. REFER 
TO TM9-1400-425-12 FOR FAMILIARIZATION.0 STANDBY 

REMOVE COVER 1, RAISE SIGHT 2, REMOVE 
BATTERY RECEPTACLE C'AP 3, AND INSERT UNCAGE GYRO0BATTERY 4. STILL TRACKING TARGET, PRESS ANO HOLD 

UNCAGING SWITCH I, A PURER TONE IND'CATES 
SEEKER TRACKING. IF TONE IS LOST, RE LEASE 
UNCAGING SWITCH AND GO BACK TO STEI' 4.1 

I 

0 COMMENCE VISUAL TRACKING AND RANGING SUPERELEVATE AND LEAD
CENTER TARGET IN SIGHT RANGE RING SHIFT TARGET IMAGE FROM RANGE RING TO
( UPPER CIRCLE). BEGIN TRACKING APPROPRIATE LOWER SEMICIRCLE.
AND RANGING TARGET. 

0 ACTIVATE 
WHEN TARGET ENTERS ACTIVATE ZONE, OPERATE 
AND RELEASE SAFETY AND ACTUATOR DEVICE~ 
AN.D CONTINUE TRACKING. GYRO- SPINUP NOISE CHECK SEEKER TRACKING0INDICATES POWER ON. IF ACQUISITION SIGNAL IS LOST, OR AN ERROR 

TONE IS HEARD, RELEASE UNCAGING SWITCH, 
& SHIFT TARGET IMAGE TO RANGE RING, AND - GO BACK TO STEP 4. 

FIRE 
STILL HOLDING UNCAGING 
SWITCH, SQUEEZE AND 
HOLD FIRING TRIGGER l. 
KEEP TRACKING TARGET 
FOR APPROX. 1 SECOND. 

l 

CAUTION, AFTER COMPLETING THE FIRING SEQUENCE, RELEASE THE 
UNCAGING SWITCH AND WAIT AT LEAST 15 MINUTES TO ALLOW THE GYRONOTE: IF NO GYRO NOISE IS HEARD, 
TO SPIN DOWN BEFORE MOVING THE TRAINER. REMOVE THE BATTERYCHECK BATTERY VOLTAGE INDICATOR. 
WITHIN 1 MINUTE AFTER OPERATING THE SAFETY AND ACTUATOR DEVICE .IF WHITE, REPLACE BATTERY. 

0 
WAIT 3 MINUTES BEFORE STARTING A SUBSEQUENT MISSION. 
CAUTION : BCU GETS EXTREMELY HOT WHEN FIRED. GRIP IT BY HEAT• 

IR ACQUISITION INSULATED CAP WHEN REMOVING IT. DO NOT TOUCH THE HOT CASE FOR 
WHEN A DISTINCT TONE IS HEARD FROM AT LEAST IS MINUTES . 
ACQUISITION INDICATOR, YOU HAVE NOTE: IF THE 31-SECOND TIMER RUNS OUT OR THE FIRING TRIGGER IS 

ACQUIRED A TARGET. PULLED OUT OF SEQUENCE , THE MISSION STOPS AUTOMATICALLY. 

Figure 16-9. Firing instructions for tracking 
head trainer. 
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quires the target through the sight range ring. 
When the target reaches the activate zone, the 
gunner activates the trainer and continues to 
track the target in the range ring. When the 
gunner determines that the target has reached 
the point which would give him sufficient time 
to preposition the activated trainer, he visually 
tracks the target (without using the open sight) 
while pointing the trainer well ahead of the tar­
get toward an engage zone in which the line of 
sight will be changing more slowly. As the tar­
get nears the direction of preposition, he ac­
quires it in the open sight and completes the 
training mission sequence. If the aircraft makes 
a radical change in the flight path prior to his 
prepositioning, the gunner proceeds with normal 
engagement procedures. To be effective the mis­
sile launch should be simulated as soon as pos­
sible. 

16-8. Firing Instructions 

Figure 16-9 illustrates a typical training mission 
performed with the trainer M49. Modify this 
procedure to include the instructions for pre­
position technique described in the previous 
paragraph when engaging fast-moving targets 
passing close-in or overhead. Special indications 
and operations provided by the trainer are un­
derlined. 

WARNING: Fully charged batteries must be 
handled with care. Do not touch the contact 
rings or permit metal objects or liquids to short 
across contact rings as a painful shock or burn 
can result. 

Notes. 1. When an m:correctable error occurs, or when 

Section IV. EVALUATION 

16-9. Procedural Sequence Indicators 

The instructor has several tools which he can 
use to evaluate gunner proficiency with the 
trainer. The tracking head trainer provides a 
performance indicator assembly (fig 16-6, 
which displays the actual sequence of gunner and 
trainer operation as each major step occurs. The 
performance indicator assembly provides in­
formation that the gunner has-

a. Correctly performed the operational engage­
ment sequence. 

b. Committed a correctable error. 

a successful launch sequence is carried out, launcher/ 
missile (L IM) powPr is removed a t, once, but indicator 
power remains until the battery is r emoved. To conserve 
the battery for the maximum number of missions before 
recharging-, the hattery should be r emoved within 30 
seconds after L/ M power is removed. 

2. Check the pressure reading on the low-pressure gas 
gage before beginning the missions. The reading must 
be below ·60 psi to run a complete mission. If the reading 
is too hig-h, r epressurize the system by operating the 
pump handle. 

WARNING: Use only the open palm of your 
hand to return the gas pump handle to the stored 
position (fig 16-7). 

a. Remove the cover, raise sight, remove bat­
tery receptacle cap, and insert battery. 

b. Commence visual tracking and range esti­
mations. 

c. Activate the trainer as the target enters the 
activate zone by pressing and releasing safety 
and actuator device. 

d. Continue to visually track the target. 

e. Acquire the target by aiming the trainer 
and noting proper acquisition signals. 

f. Uncage the gyro by pressing and holding 
the gyro uncaging switch. 

,g. Apply the superelevation (and lead as re­
quired) by moving the trainer to establish the 
correct sight picture. 

h. Check seeker tracking. 

i. Fire the trainer by pressing and holding 
the firing trigger. 

OF GUNNER PROFICIENCY 
d 

c. Committed an uncorrectable error. 

d. Allowed the 31-second timer to expire and 
shut down the trainer system. 

16-10. Complete Operational Engagement 
Sequence 

A complete target engagement exercise with the 
tracking head trainer is shown in table 16-3. 
The event or action starts from target detection 
through launch and describes gunner response 
through each event. The correct indication which 
the gunner should receive with the resulting in­
dication if an error should occur are also de-
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scribed in the table. An explanation of the in­ study and become thoroughly familiar with vis­
dication ( s) is also listed for each error indica­ ual indicators and audio cues to evaluate student 
tion. Gunners 

Action 

1. Detect target. 

2. Activate 
decision. 

3. Track target 
with target 
centered in 
sight range 
ring. 

4. Decision to 
uncage. 

5. Decision 
target is with­
in launch zone. 

6. Gunner deci­
sion to launch. 

r 

and training personnel should gunner proficiency. 

Table 16-9. Procedures for Use of M49 Trainer 

Response 

Gunner prepares weapon and 
tracks target visually to de­
termine target classification 
and time to activate in ac­
cordance with range ring pro­
file (RRP). 

Gunner operates safety and ac­
tuator device. 

Gunner evaluates output of ac­
quisition indicator for valid 
IR. 

Gunner presses uncaging 
switch. 

Gunner inserts superelevation 
and appropriate lead in pre­
paration for next step to fol­
low immedately. 

Gunner presses firetrigger and 
holds until launch. 

Correct indR"ation 

Gunner visually follows target 
and uses sight to determine 
RRP. 

Gyro spin-up sound is heard in 
acquisition indicator. 

When IR is received by seeker, 
acquisition indicator sound 
changes and ACQ flag on 
performance indicator drops 
( changes from black to 
white). 

When seeker tracks, acquisition 
tone becomes or remains a 
relatively clear 1200-Hz tone 
even when sight is moved off 
target. UNC flag and TRK 
flag drops. 

Seeker track tone continues. 
Superelevation and lead in 
direction target is flying is 
inserted; EL/LD flag drops. 

Seeker track tone continues un­
til launch tone:-

Error indication and 
corrective action 

If IR is less than 2 :1, signal­
to-noise ratio ACQ flag will 
not drop although acquisition 
indicator sound may be heard. 

If IR signal is less than that 
required for seeker track, tone 
does not clarify and/ or seeker 
does not track target. Gunner 
recages and continues to track 
target and repeats action 4. If 
IR signal is less than 2 :1, 
UNC flag remain black. 

Seeker track tone is lost during 
EL/ LD. (With present design 
error tone sounds at EL/ LD.) 
Gunner recages and repeats 
action 3. Gunner leads in 
wrong direction,. evaluator 
(coach or instructor) corrects 
or scores errors on gunner. 

Launch tone is not heard. Error 
tone is heard at fire. Gunner 
or evaluator determines from 
performance indicator where 
e·rror occurred. Indications of 
error include the orange ERR 
flag showing at least one of 
the following groups: 
a. ACQ flag white. 

TRK flag black. 
UNC flag white. 
EL/LD flag white. 
FIRE flag white. 
LCH flag black. 

(IR radiation from target 
was lost between uncage and 
fire.) 
b. ACQ flag white. 

UNC flag white. 
TRK flag white. 
FIRE flag white. 
EL/ LD flag black. 
LCH flag black. 

(Insufficient elevation inserted 
prior to fire.) 
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Table 16-9. Procedures for Use of M49 Trainer-Continued 

Action Response 

ACQ UNC TRK EL/LD FIRE LCH ERR 

1. X 

2. X X X 

3'. X X 

4. X X X X X 

5. X X X 

1. X x X X X X 

2. X X X X X 

3. X X X 

4. X X X X X X X 

•Not possible with weapon. 

x denotes black flag. 

16-11. Visual Displays and Audible Cues 

The instructor observes the performance indica­
tors (flags) as the gunner performs the engage­
ment sequences. The flags are color-coded to in­
dicate the step functions of performance (fig 16-

• 6). 

a. Correctable Errors. A correctable (revoca­
ble) error, as stated previously, is a gunner op­
erational procedural error committed prior to 
actuating the firing trigger. The gunner opera­
tional procedural error is not considered critical 
to the total weapon system as the missile has 
not been la:unched ; therefore, the gunner has 
the capability to recage the seeker system and 
once again properly engage the target. This ac­
tion enables the gunner to recover from his error 

• without committing the missile to a launch which 
would result in a miss. 

b. Uncorrectable Error. The uncorrectable {ir­
revocable) etror by the gunner is a nonrecover-

16-14 

Error indication and 
Correct indication corrective action 

c. ACQ flag black. 
UNC flag black. 
TRK flag black. 
LCH flag black. 
EL/ LD flag black. 
FIRE flag white. 

("'Fire without uncaging.) 
d. ACQ flag black. 

TRK flag black. 
UNC flag white. 
EL/ LD flag white. 
FIRE flag white. 
LCH flag black. 

(Sequence performed without 
sufficient IR signal at uncage 
or subsequently.) 

Completion of firing sequence 

Normal sequence. 
Insufficient IR signal at uncage or subsequent (without 

revocable error tone at EL/ LD). 
Loss of IR signal subsequent to uncage and prior to fire. 
Fire without uncage (not possible in weapon). 
Insufficient elevation inserted prior to fire. 

Firing sequence not completed 

Insufficient IR signal prior to uncage. 
Loss of IR signal after uncage prior to EL/ LD or EL/ LD 

insufficient. 
Loss of IR .signal after uncage before fire EL/ LD inserted. 
No change prior to EL/ LD. 

able error. The gunner has either committed an 
operational error or made an improper decision 
regarding the IR signal and has pressed the fir­
ing trigger. The error would be correctable (re­
vocable) if the firing trigger has not been acti­
vated. Whe~ the gunner presses the firing trigger 
out of proper sequence or without the necessary 
operational functions, the trainer operationally 
shuts down and the performance indicator locks 
the flags in their existing conditions. The gunner 
cannot continue with the engagement against that 
particular target unless the trainer is reset to start 
a new sequence by removing and . replacing the 
trainer battery. 

c. Audible Cues. The gunner is presented with 
audible cues which indicate the correct or in­
correct procedures during target engagement. 
The gunner first hears gyro spi11up as back­
ground noise which indicated the weapon is op­
erational. He then monitors an audible IR signal 
to determine when he has achieved target ac-
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quisition. A change in the IR signal will indi­
cate uncage. At launch a single pulse tone will 
indicate successful launch or an intermittent 
tone will signal when the gunner has committed 
an uncorrectable sequential error. 

16-12. Timer Expiration Conditions 

The Redeye trainer M49 has a 31-second timer 
which is activated during operation of the train­
er. When the trainer has been activated for 31 
seconds, the timing device will shut down the 
system and lock all indicators in the existing 
status. During the engagement of slow non-jet 
targets, the gunner may encounter difficulty in 
performing the complete operational sequences 
prior to the 31-second timer expiration. How­
ever, the potential target may remain within 
range of the Redeye weapon after timer expira­
tion. The gunner should remove the battery and 
reinsert the battery (to simulate insertion of a 
new BCU), thus reactivating the trainer to al­
low completion of the operational sequence with­
in the target engagement boundaries. 

16-13. Evaluation Checklist 

Another tool which may be used by the in­
structor to evaluate gunner performance with 
the trainer M49 is the gunner evaluation check­
list ( table 16-4). The checklist should be used 
by the coach/ instructor to determine gunner pro­
ficiency during the engagement sequence. It may 
be used during actual or simulated target en­
gagement. Each required action will be rated as 
a satisfactory or unsatisfactory performance. 
Each task requirement shall be checked by the 
evaluator relative to the actual performance of 
the gunner/ trainee. '-£'he coach/ instructor should 
familiarize himself with the checklist prior to 
an exercise and, as the gunner proceeds through 
the engagement sequence, observe all incorrect 
actions and record them on the checklist. At the 
completion of the exercise the coach/instructor 
should present a short critique to the gunner/ 
trainee, specifically pointing out the errors and 
good points. 

Table 16-4. Gunner Evaluation Checklist 

~ 
¾.-.: 

"4> .".;, 
~ ~ Gunner Coach ~~~ 

I. PREPARATION FOR FIRING 
a. Shoulders the weapon. 
b. Removes end cap. 
c. Raises sight into proper position. 

d. Inserts BCU adequately in launcher. 
e. Proper position (hands-elbows-feet). 

II. VISUAL TARGET ACQUISITION 

a. Acquires target at maximum range. 
b. Properly classifies target by type. 
c. Oversights. 

d. Correlates target profile in range ring with gunner 
actions; i.e., activates at proper time. 

e.- Determines target trajectory (flight path) and posi-
tions body accordingly (incoming/ crossing R/ L, outgoing/ 
crossing L/ R, incoming, outgoing). 

III. INITIAL PROCEDURES 
a. Activates properly and at corre'ct time. 
b. Tracks smoothly and steadily. 

c. Determines presence of IR acquisition. 
d. Uncages as soon as possible. 
e. Recognizes "seeker track" versus "IR acquisition." 

IV. FIRING PROCEDURES 
a. Determines if target is within launch boundaries or 

in hold fire status. 
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Table 16-4, Evaluation Checklist-Continued 

J 

Gunner Coach 

b. Determines crossover (jet targets only). 
c. Inserts proper superelevation (and lead if necessary) 

prior to firing. 
d. Fires at proper time with respect to range ring pro­

file. 

e. Holds trigger and uncaging switch and continues to 
track for at least 3 seconds after firing. 
PENALTY POINTS. Penalty points are assessed against student gunners by evaluator, using the following list of 
common and critical errors. 
1. Fails to grip weapon properly for shouldering (left hand on forward pistol grip; right hand on launch tube, rear of 
pistol grip). 
2. Fails to oversight. 

3. Cants weapon on shoulder. 
4. Hand, wrist, or arm against BCU. 
5. Finger on trigger prior to firing. 

6. Fails to track smoothly or exceeds tracking rate. 
7. Elbows away from sides of body. 
8. Exceeds maximum or minimum safety elevation angle. 
9. Releases firing trigger too soon after firing. 
10. Fails to continue to track. 

..___/ 

"-..J 
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CHAPTER 17 

MOVING TARGET SIMULATOR M87 

Section I. 

17- 1,. Introduction 

The moving target simulator M87 (figs 17-1 and 
17-2) is a device which will present realistic 
target images with flight pattern and maneu­
vers representative of those expected to be en­
countered by Redeye gunners. Targets are pro­
jected on a simulated sky background extending 
180° in azimuth and 90 ° in elevation. Target 
sound effects and a painted background scene 

DESCRIPTION 

from horizon level to - 10° provides added real­
ism. An invisible infrared spot coincident with 
target position provides the means for proper 
operation of the Redeye infrared seeker. The 
Redeye moving target simulator (MTS), when 
used in conjunction with the Redeye tracking 
head trainer M49 described in chapter 16, can 
be used to realistically train and evaluate the 
Redeye gunner. Simulated firing engagements 
can be conducted against low-, medium-, and 

Figure 17-1. Training set moving target 
simulator M87. 
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high-performance targets withoi,it the necessity course, speed, maneuver, and range which would 
of expending live weapons, target drones, or air­ not be encountered except under actual combat 
craft missions. The moving target simulator is 
an effective training device which can be used by 
a commander to train his gunners and evaluate 
their state of proficiency. 

17-2. Purpose 

The purpose of the Redeye moving target simu­
lator (MTS) is to provide economical and real­
istic targets for training and evaluating Red­
eye gunners. Aircraft images are projected on a 
spherical screen with realistic sound effects and 
IR characteristics similar to actual aircraft. In 
addition to training economy, the MTS provides 
a high degree of training stimuli to a Redeye 
gunner. It enables him to "engage" an assort­
ment of aircraft types with varying target 

conditions. Moving target simulators are ex­
pected to be provided at major installations in 
CONUS and overseas. 

17-3. Description of Major Components 

The training device comprises the following ma­
jor components, firing platform, observer plat­
form, target projection console, projection screen 
assembly, loudspeakers, trainer control console, 
16 mm motion picture films, background sce­
nery lighting system, and a power supply. (For 
detailed information on the MTS, see *TM 
9-6920-427-12.) 

a. Firing Plattorm. The firing platform is 

*To be published. 

Figure 17-2. Side view of moving target simulator. 

v 
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located to the rear of the target projection console 
and consists of four sections each 2 feet high, 
with the firing positions located slightly behind 
and to the side of the projection console. The 
firing platform is surrounded by a metal safety 
railing which does not interfere with the gun­
ner's view of the screen. 

b. Observer PT,a,tform. The observer platform 
is located behind the firing platform and has 
two rows of seats arranged in tiers. The observer 
platform is near the firing area so that observers 
can hear the instructor's comments while observ­
ing the gunner/ trainee performance. The plat­
form, consisting of six sections is enclosed by a 
metal safety railing. 

c. Target Projection Console. The target pro­
jection console ( fig 17-3) provides the means to 
project the target image on the screen. The con-

sole includes the target image projector, in­
frared emission projector (IR lamp assembly), 
power supplies, amplifiers, gimbaled mirror as­
sembly, and logic rack. The purpose of the target 
projection system is to combine the visible 
target image from the target image projector 
and the IR source from the IR lamp assembly 
into one beam. The combined target image and 
IR beam is reflected to the desired azimuth and 
elevation onto the screen by the movable gim­
baled mirror. 

(1) Target image projector. The outputs 
from the 16 mm target image projector include 
a visual target aircraft image, binary data for 
gimbaled mirror positioning, IR and image pro­
jector on/ off control, launch boundary indication, 
and audio for reproduction of aircraft sounds and 
other required data. The target image projector 
projects the target image onto the screen through 

Figure 17- 9. Target projection console. 
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a transfer optics system consisting of three fixed 
mirrors and the gimbaled mirror. The gimbaled 
mirror directs the target image to the projection 
screen, creating the illusion of aircraft motion 
across the gunner's field of view. 

(2) Infrared emission projector (lamp as­
sembly). The lamp assembly (IR source) is 
mounted on the front of the target projection 
console and aimed directly at the IR pedestal. 
An incandescent lamp, variable in brightness 
and IR output, provides the source of IR energy. 
The IR energy passes through a filter at the 
front of the source and is collected by the mirror 
mounted in the IR pedestal. The filter removes 
all visible light from the IR beam. The IR 
pedestal in front of the target projection console 
contains a curved mirror which reflects the IR 

to the gimbaled mirror and focuses the IR beam • 
into a 3/ 4-inch spot on the screen. The IR beam 
is thus coincident with the target image and 
remains superimposed on the target image. Since 
the target IR emission is turned on only when 
the simulated target is within normal IR ac­
quisition range of the Redeye weapon, proper 
responses are obtained from the tracking head 
trainer M49. 

d. Projection Screen Assembly. The spherical 
40-foot screen assembly (fig 17-4) is construct­
ed of perforated aluminum panels supported on 
an aluminum frame. The entire structure is as­
sembled from sections small enough to pass 
through a 60- by 78-inch doorway. 

e. Loudspeakers. Three loudspeakers provide 

-_} 

Figure 17-4. Projection screen assembly. 
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sound effects from the rear of the projection 
screen. A speaker is located at the vertical center 
near each end of the screen and one at the screen 
center. 

f. Trainer Control Console. The trainer con­
trol console (fig 17-5) enables the operator/ in­
structor to operate the training device. The 
trainer control console is movable but is usually 
located at the rear of the firing area platform. 
The trainer control panel is mounted in the top 
of the console and contains all controls necessary 
for operation of the trainer. This panel also pro­
vides the operator/ instructor with visible status 
of IR and launch boundary. 

g. Motion Picture Films. The 16 mm motion 
picture films contain the target images used for 
projection. Target sound effects and electronic 
control signals (similar to ordinary tape re­
corder / player) are also on the recorded section of 
the film to control the target image projection 
system for each target trajectory (target flight 
path). The audio signals are applied to three 
loudspeakers where the output is varied between 

them so that the apparent sound location coin.­
cides with the location of the target. The elec­
tronic control signals are processed and used to 
switch on and off the target IR source in accord­
ance with the target program. The films sup­
plied with the trainer contain exercises and prob­
lems ranging from simple to difficult. Each film 
reel contains 20 individual target trajectories. 

h. Background Scenery Lighting System. The 
background scenery lighting system consists of 
4 background lights and 11 footlights. Two back­
ground lights are mounted at the base of each 
platform facing the projection screen assembly 
and two on the forward portion of the projection 
console. Eleven footlights are spaced inside the 
perimeter of the projection screen assembly. 
The brightness of the sky (background lights) 
and scenery (footlights) is controlled from the 
trainer control console. 

i. Power. Power for operation of the trainer is 
derived from a conventional 115-volt, 60-hertz 
source. 

Section II. TARGET FILM PROGRAMS AND TRAINING OBJECTIVES 

~ 

17-4. Target Film Programs 

Existing target programs consist of 11 reels of 
film, each containing 20 target courses (runs). 
Twenty different types of aircraft are presented 
in five general classes including jet-fighter, fighter­
bomber, helicopter, cargo-transport, and propeller 
utility. The programs and training objectives are 
arranged in a sequence designed to develop mental 
and p~ysical proficiencies in a progressive order of 
difficulty. Target engagement problems are struct­
ured to increase student performance demands by 
varying factors of target course, speed, maneuver, 
and range. 

a. Target Course Data. A trained instructor 
operates the MTS console and coordinates the 
film program presentations with the required 
training. A manual is provided for the instructor 
so that he has ready information for each 
target course. 

b. Target Reel Data. Included within the data 
sheet for each reel are the run number and reel 
number which identify each target presentation. 
Coded "type" of aircraft are referenced to air­
craft type whose NATO designation is shown on 
the run analysis sheet. Entry of aircraft on 
screen (first appearance) is shown using azi-

muth, ground range, and altitude. Azimuth is 
expressed in degrees and ground range in kilo­
meters is measured from the gunner with north 
(0° or 360°) at top center of the graphic repre­
sentations. North on the MTS is at the center of 
the screen ( equidistant from the screen edge). 
Altitude is expressed in meters. Aircraft course 
is expressed in degrees relative to north, repre­
senting the aircraft heading. Change of aircraft 
course in g's indicates the radius of the turn 
relative to speed; a high-g turn having the 
smaller radius for a given speed and the higher 
speeds having a larger radius for a given g. 
Speed is expressed in knots and time of run in 
seconds. Aircraft exit data (last appearance) is 
also shown, using azimuth, ground range, alti­
tude, and speed. 

c. Target Run Analysis Sheets. There are 20 
target run analysis sheets per reel. Target run 
data scaled to 1 inch per kilometer is provided 
on each target run sheet. The instructor is given 
crossover slant range, activate, .IR radiation, 
launch boundary, hold fire, and cease fire data 
which are keyed in time to assist in evaluation of 
the student gunner response. Definition of special 
annotations found on each sheet refer to the fol­
lowing terms: 

tJ 
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(1) NIR-No IR emission available for the 

trainer M49 after passing this point until other­
wise noted. 

(2) IR-IR radiation acquisition of target 
possible past this point until otherwise noted. 

(3) A-Target crosses or enters activate 
boundary. 

(4) L-Target crosses the launch boundary. 

(5) XO-Target is at crossover. 

(6) CF-Target crosses cease fire boundary. 

(7) HF-Target crosses or enters hold fire 
boundary. 

17-5. Prerequisites for MTS Training 

Prior to commencement of training exercises on 
the MTS, the student must receive certain pre­
paratory training to be able to participate in the 
MTS training program. Specific prerequisites 
for the training program and the proficiency 
code key are listed in chapter 18. 

17-6. Training Objectives 

Training objectives are included with each film 
program (reel) to assist the instructor in ac­
complishing the teaching points designated spe­
cifically for that reel. Objectives should be stated 
at the beginning of the instruction. Objectives 
are outlined for each reel as follows: 

a. Reel No. 1. 

(1) To familiarize the students with the 
training equipment, method of target presenta­
tion, and the procedures to be followed during 
the training period with the moving target simu­
lator. 

(2) To train the student in determination 
of the proper time to activate, launch zone for 
incoming targets, hold-fire periods, launch zone 
for outgoing targets, cease-fire points, and target 
crossover events for typical target flight condi­
tions based on weapon range ring profiles. 

b. Reel No. 2 . To train the student in engage­
ment procedures through fire and launch against 
targets flying straight and level courses at speeds 
not exceeding 200 knots and crossing at ranges 
less than 2 kilometers. 

c. Reel No. 3. To train the student in engage­
ment procedures against maneuvering targets 
which include turns not exceeding 90 ° or lg. Cross­
ing ranges will be less than 2.5 km and will 
completely familiarize the student with the hold-

;J 
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fire zones for low-speed targets. A second launcher 
battery will be required for some engagements, 
decision to use second battery will be assisted by 
instructor commands. 

d. Reel No. 4. To train the student in engage­
ment procedures against ~naneuvering low-speed 
jet aircraft with the exception of run No. 11 
which is a low-speed nonjet. Target speeds are 
not in excess of 250 knots and include turns not 
exceeding 90 °. This reel will allow the student to 
familiarize himself with the hold-fire rule against 
jet aircraft after crossover. The technique-of-fire 
rule for jet aircraft (above 400 knots) will apply 
to this exercise. The lower speeds will allow the 
student more time to complete the mission at 
this early stage of training. 

e. Reel No. 5. To train the student in engage­
ment procedures against maneuvering high- and 
low-speed targets. Jet speeds will be 300 knots 
and other categories will be at proportionate 
speeds. All targets will appear at 500 meters 
altitude. Targets will perform 0,5g to l g turns 
up to 180°. All technique-of-fire rules will be em­
ployed by the student in accordance with the 
aircraft category. 

f. Reel No. 6. To evaluate the student on en­
gagement procedures and proficiency against 
maneuvering targets of all categories. Target 
speeds will range from 80 to 300 knots and alti­
tudes from 150 to 300 meters. Maneuver will 
include turns up to 90 ° at rates from 0,5g to l s· 

g. Reel No. 7. To evaluate the student on en­
gagement procedures and proficiency against 
maneuvering high-speed targets of mixed cate­
gories. Target speeds will vary from 300 to 400 
knots and altitudes from 150 to 2,000 meters. 
Maneuvers will include high-speed turns up to 
180° from 2.; to 3s and will also include target 
altitude changes. 

h. Reel No. 8. To evaluate the student on en­
gagement procedures agains~ maneuvering high­
altitude targets with speeds up to 400 knots. 
Targets will generally be at ranges near the outer 
launch zone. Students will be tested on ability to 
rapidly perform procedural sequences and discri­
minate launch and cease-fire boundaries. 

i. Reel No. 9. To evaluate students against 
high- and low-altitude, predominantly high-speed, 
maneuvering targets. Runs will include aircraft 
paths which present relatively high elevation 
angles at crossover (approximately 45 °). Oc­
casional targets will exceed 400 knots. Maneuvers 

'-
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will require change in lead ahgle during the include all errors of performance coded in previ­
firing- sequence. Student will be evaluated on ous reels. 
ability to rapidly perform the procedural se­
quence including emphasis on correct lead angle, k. Reel No. 11. To examine the student on 
and to discriminate launch and cease-fire zones. previously learned knowledges and skills. Targets 

presented will include J. selected mix from pre­j. Reel No. 10. To examine the student on 
vious reels. Presentations are in groups of fourpreviously learned knowledges and skills. Targets 
selected to minimize variance of student per­presented will include a selected mix from pre­ ,vious reels. Presentations are in groups of four formance requirements. Reel evaluation sheets 

selected to minimize variance of student perform­ should include all errors of performance coded 
ance requirements. Reel evaluation sheets should in previous reels. 

Section l!I. USE OF TRACKING HEAD TRAINER WITH MOVING TARGET SIMULATOR 

17-7. Instructor Procedures conditions which Redeye gunners may be expect­
ed to encounter. To accomplish these effects, addi­

Specific information for instructor use is in­ tional suggested modes of operation may include:
cluded with each reel to provide guidance on 

(1) Aircraft sounds may be eliminatedconduct of training. Information on conditions, 
( volume control off) to prevent alerting thestandards, orders, criterion, and scorfng for each 
student to the aircraft position and allow practice reel assists him in instruction. The instructor 
in search and scan procedures.may also use special-training procedures. 

(2) IR override can be momentarily used a. Conditions. Prescribed conditions pertain to 
duing the run to turn off IR at a critical time

certain gunner environmental situations; e.g., 
in the sequence of operations; e.g., after uncage,

the tracking head trainer is on the student's 
to train the student in reacquisition procedures.shoulder with battery in battery receptacle at 

start of the exercise ( fig 17-6). 
17-8. Procedure for Use of Trainer M49 

b. Standards. Standards prescribe what the a. A recommended procedure is to use trainer
student should be able to accomplish within the • M49 at each training position as follows:
time period allocated. 

(1) Student finishes the run with trainer 
c. Orders. Assigning student gunners to a fir­ No. 1 and.hands the trainer to assistant. 

ing order places them in a definite grouping for 
(2) Student picks up recycled trainer No.simplicity of scheduling their sequence. Each 

2 from rack at appropriate time.order trains on four target runs. To allow suffi­
cient changeover time between orders at the com­ (3) Assistant waits 30 seconds, resets train­
pletion of the fourth run, the instructor presses er No. 1 by removing battery and reinserting 
the STOP AFTER RUN switch on the trainer another battery and inspects the performance 
control panel. The switch may be pressed at any indicator to ascertain ACQ flag is not white. 
time during the run and the projector will stop Assistant may also repump gas during the 30-
the film presentation automatically at the end of second waiting period prior to placing trainer in 
the run. When the new student is ready, the in­ rack. 
structor presses the START switch and continues 

b. A recharged battery is inserted into thethe training. 
trainer battery receptacle at the end of each two 

d. Criterion. Information is provided the in-. reels. 
structor as to the required performance of the 

c. Trainer responses and performance indica­student gunner. 
tor conditions for each procedural action for both 

e. Scoring. Information is provided the in­ correct and incorrect student performance are 
structor on how to score the student gunner on shown in table 16-4. 
a reel evaluation sheet. 

17-9. Use of Range Ring Profilesf. Special Training. Special training may be 
employed by the instructor to train on unusual Application of the range ring rules by the student 

7 
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1''igure 17- 6. Gunner training on MTS. 
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should be reinforced or corrected by the instruc­ scaled target trajectory with time (in seconds) 
tor during all phases of training. The student and -film footage, based on start of run, for the 
will progressively learn to associate visual and weapon-related events of activate, launch incom­
sensory cues to the range ring profile sight pic­ ing, hold fire, target crossover, launch outgoing, 
ture which will assist him in making the correct and cease fire. These event times were deter­
decisions for activate, launch, hold fire, and cease mined, using the Redeye range ring profile con­
fire. These cues will include but are not limited cept described in chapter 4 of this manual and 
to: in FM 23-17A. The run analysis sheet also con­

tains the target characteristics, range ring pro­a. Aspect of the target ( e.g., head-on, turning 
file for each event, target speed, range, andetc.) as viewed from the firing position. 
evaluation at crossover which the instructor 

b. Angular rate and angular rate change of monitors to evaluate the student. 
target as sensed during training. 

b. Expected tolerance data standards are pro­
c. Rate of change of target size. vided in table 17-1. The weapon events called out 
d. Perceivable target detail. on the run analysis sheet and the tolerance data 

are used by instructors to determine student er­e. Aircraft engine sounds. 
Note. The forward disk on trainer M49 is replaced rors and progression. 

with special focusing lens specifically designed for use c. The instruction materiel is designed to pro­
with the MTS. The trainer will not operate properly with vide the means of training and testing the stu­the MTS unless the focusing lens is u_sed. The lens is 

dent in all types of target engagement situations. designed to compensate for IR defocusing within the 
seeker due to the short ranges (20 feet) involved in the The student will act at all times under the Redeye 
MTS. team concept. The instructor will act as team 

chief, providing the gunner with commands; e.g.,
17-10. Criteria for Determining Student SEARCH and PREPARE FOR ENGAGEMENT. 
Performance Using MTS Programs The instructor will also call out "target hostile" 

a. The training standards, when used with the information. This method of instruction will pre­
run analysis sheets, provide the means to evaluate pare the student to act under a tactical situation 
student performance based on "expected" per­ with the effectiveness necessary to achieve 
formance. The run analysis sheet contains a success. 

Table 17-1. Tolerance Standards 

Time (Seconds) 

Best Average Worst 

1. *"Prepare to engage" to ready to activate. 
a. Weapon ready on shoulder. No data 5 No data 
b. Weapon on ready rack. No data 7 No data 

2. Activate to uncage (with IR). 5 8 12 
3. IR to uncage (at least 4 sec after activate). 1 3 8 
4. Uncage to launch (*target hostile). 3 3 5 
5. *"Target hostile" to launch. 4 4 5 
6. Activate to launch (with IR and *hostile). 8 10 17 
7. With new battery insertion during exercise. 

a. 1st activate to 2d activate. No data 40 No data 
b. 1st activate to uncage (with IR). **45 48 **52 
c. 1st activate to launch (with IR and .*hostile). 48 50 57 

•Team chief command. 
••Estimated, based on 0-second battery change. 

, 

~ 
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Section I. 

18-1. Purpose and Scope 

This chapter discusses Redeye training proce­
dures and resources and provides uniform guid­
ance in the conduct of Redeye training in all 
components of the Army. It includes general 
information on the conduct of training, train­
ing aids, Redeye gunner job requirements, and 
tracking range instructional procedures. 

18-2. Training Objectives 

The objectives of the training program are to­

a. Qualify the individual to perform the func­
tions of a Redeye team chief and gunner in a 
combat unit. 

b. Assist in producing a Redeye team qualified 
to perform its operational mission. 

18-3. Training References 

A complete list of references is shown in ap­
pendix A. Some of these references may become 
obsolete. The instructor should refer to the ap­
propriate index of military publications (DA 
Pam 310-series), check indicated references, and 
present the instruction accordingly. 

18-4. Minimum Training Schedule 
Q 

Army Subject Schedule 23-17 is intended for use 
throughout the Army and should be integrated 
into the training of the parent unit by modifying 
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GENERAL 

the training time to match that in the applicable 
Army training program. The time allotted in the 
subject schedule is considered to be the minimum 
necessary to achieve an acceptable level of per­
formance. 

a. Redeye Gunner Training. The Redeye gun­
ner qualification (specialized individual training) 
is the technical training presented to the Redeye 
gunner by Army training centers or by other 
training commands as directed by United States 
Continental Army Command. This 120-hour 
training program may also be given on an annual 
basis to Redeye gunners who have received initial 
training and are still serving as Redeye gunners 
in TOE units. The program is a repeat of the 
basic gunner program, plus 44 hours of aircraft 
recognition as prescribed in Army Subject Sched­
ule 44-2. Subjects to be stressed include visual 
aircraft recognition, techniques of fire, and en­
gagement of targets. 

b. Air Defense Section Training. The air de­
fense section training outlined in ASubjScd 23-
17 ( 417 hours) provides guidance for conduct of 
training of Redeye sections in all components of 
the Army. The training program is given Redeye 
gunners who have received initial training and 
are assigned in air defense sections to TOE units. 
The training covers Redeye-peculiar training 
subjects and presents more training time to 
critical subjects, such as command and control, 
communications, visual aircraft recognition, 
techniques of fire, and team tactical employment. 

Section II. CONDUCT OF TRAINING 

18-5. Advice to Instructors 

a. Training will be conducted in accordance 
with the principles specified in FM 21-5. 

b. The application of prior instruction to cur­
rent training must be emphasized. The goal of 
training should be the standards set forth for 

the Redeye gunner in AR 611-201, this chapter, 
and appropriate Army training programs of the 
combat arms. 

c. Individual training is conducted by non­
commissioned officers as far as practicable. Of­
ficers are responsible for preparing training 
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plans, conducting section training, and supervis­
ing and testing individual training. 

d. It is recommended that certain Redeye­
peculiar training be centralized for economical 
use of training resources. Training officers may 
incorporate Redeye training, such as tactical 
employment, RSOP, and field exercises, into the 
parent unit's field exercises for more realistic 
training and application of Redeye sections and 
teams. Every opportunity to train Redeye gun­
ners to simulate engagements of live aircraft 
should be used. 

e. Commanders and training officers should 
endeavor to integrate Redeye team training into 
the unit's daily training activities when in gar­
rison and when the team is not undergoing cen­
tralized training under the section leader. This 
will assure that Redeye personnel are properly 
employed by the commander, not only in gar­
rison, but also during tactical exercises and com­
bat operations. It is not intended that all Redeye 
training be centralized. Subjects included in 
ASubjScd 23-17 which may be integrated with 
the unit training include map reading, communi­
cations, RSOP, active and passive defense meas­
ures, tactical employment, command and control, 
destruction of equipment, maintenance of equip­
ment, and engagement of targets. 

f. The proportion of time spent on the tracking 
range, where the gunner practices the basic fun­
damentals of handling and operating the weapon 
(trainer), must not be lessened in favor of class­
room instruction. 

18-6. Training in Aircraft Recognition 

a. Current methods of visual aircraft recogni­
tion training can produce reasonably satisfactory 
results. Because of the importance of this pro­
blem, improved training aids and training in­
structions are undergoing final development by 
the US Army Air Defense School. The new visual 
aids and instructions will replace equivalent 
material included in the SL-ARK No. 1 35 mm 
aircraft recognition slide kit now available at 
audio-visual support centers at most installations. 
(The SL-ARK kit No. 1 is not a TOE issue 
item. It must be obtained through audio-visual 
channels, or may be shared with other units.) 
The new material is currently identified as the 
Ground Observer Aircraft Recognition (GOAR) 
Kit. The GOAR slides are designed to teach air­
craft recognition by presenting realistic and 
tactical flight aspects. The GOAR slides are more 
difficult to identify than the SL-ARK slides, but 
ptoduce the desired results in the field. The new 
slides are shown during training in 5- to 8-sec­
ond exposures, there being no tactical require­
ment for the "instant recognition" approach of 
years ago. Nationality insignia are taught as a 
subject separate from aircraft recognition since 
insignia vary (e.g., the F-100 is used by 12 
countries) and often may not be visible from the 
field. Slides alone, no matter how modern, are of 
little value unless presented as part of a properly 
designed training program. A modern training 
program that can be administered by a junior 
officer or noncommissioned officer is shown in 
table 18-1. 

Table 18-1. Aircraft Recognition Training Program 

What When Why How 

Supplemental training Throughout Review and supple-
ment 

Self-study. Use card decks or substitutes. 
(Card decks under development at Fort 
Bliss.) 

Goal setting 1st stage Inform and motivate Set 95 percent class accuracy goal per air-
craft per hour. (Achievable-ATT 44-3 
sets 90 percent minimum.) 

Nomenclature famiJ-
iarization 

2d stage Develop standard 
l:tnguage 

Standard pattern of recognition 
Simple terms. Use slides. 

features. 

Aircraft familiari-
zation 

3d stage Define the problem Introduce theater tactical aircraft and their 
recognition features. Keep number of air-
craft low. Use slides. 

Recognition practices 
and comparisons 

4th stage and as 
needed 

Discriminate between 
aircraft 

Stress "look-alike." Stress individual per-
formance. Use slides with 5- to 8-second 
exposures. Informal tests and reviews. 
Class average to be 90 percent befor,e 
proceeding. 
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Table 18-1. Aircraft Recognition Training Program-Continued 

What When Why How 

Achievement testing 5th stage and as ExpPse problem areas Formal test. Vary tests. Use test slides. 
needed 

Remedial training 6th stage and as Solve problems ex- Variable, depending on whether problem is 
needed posed with an individual or the class, or with 

a single aircraft or a pair/ group. ~ 
... b. The specific techniques used during stages training area where aircraft are used to provide~ 

4, 5, and 6 (table 18-1) offer the most improve­ Redeye gunners with experience in tracking and 
ment over older methods. In these stages in­ simulated engagement of aircraft targets. Track­
dividual problems are clearly brought out and ing aircraft should be scheduled for specific 
methodically solved. It is not enough that the periods of time for proper utilization of training 
class aircraft recognition average is good-each time. Tracking range instruction provided Redeye 
man must be good. Such a program is not a one­ gunners should be carefully planned. Assignment 
time effort, but rather is updated and repeated to the tracking range of well-trained and moti­
as necessary to maintain peak proficiency. The vated instructors and assistant instructors/ coach­
method is described in FM 44-30 which should es who effectively use leadership, training time, 
be available down to section level. Even a 96 and training resources available will greatly in­
percent correct identification capability is not crease the ability of Redeye gunners to function 
good enough when you consider the requirement properly. A tracking range SOP and lesson plans 
to clear the sky of hostile aircraft while avoiding should be prepared. Frequent but short demon­
shooting down friendly aircraft. If a friendly strsitions and conferences should emphasize cor­
aircraft passes in range of a large number of rect methods of employing trainers and engaging 
Redeye gunners, each with a 96 percent identi­ targets. Uncorrected errors will cause the 
fication accuracy record, the aircraft's chance gunner to lose confidence in his ability to func­
of making it through without getting mistakenly tion properly. A short informal critique should be 
shot at by at least one gunner is not as good as conducted immediately following each simulated 

J it should be. Of course, even one percentage point engagement. Coaches should be observant and 
in identification makes a great difference. But alert to detect gunner error because of the short 
until the goal of perfect identification capability engagement time, particularly with jet targets. 
is reached, efforts to reduce the possibility of 
friendly aircraft being exposed to gunner error 18-8. Army Training Test 
must be continued. This is where pilot coopera­

Checklists for testing the battalion/ squadron airtion, the command and control system, and the 
defense section (ATT 44-3) are designed to testbattalion forward area alerting radars (FAAR) 
the ability of the section to perform its mission come into the picture. Pilots cooperate by ad­
under simulated combat conditions. The check­hering to air traffic control procedures designed 
lists follow the general outline of an Army train­to minimize unnecessary exposure to friendly 
ing test and are administered in conjunction withArmy air defenses. The Army's command and 
the parent unit's training test. The checklist in­control system, through warning of forthcoming 
cludes a tactical phase and a firing phase, thefriendly air activity and/ or through imposition 
latter including an aircraft recognition test. Theof temporary "hold fire" orders, complements the 
tactical phase tests. the air defense section'sgunner's identification capabilities. F AAR pro­
ability to perform its tactical mission. The firingvides timely warning and tentative identification 
phase tests each team member on his firing ability, of many aircraft; thus, the combination of well­
using the tracking head trainer. The aircrafttrained gunners, air traffic control procedures, 
recognition test determines the ability of eachthe Army's com111and and control system, and 
team member to recognize and iden,tify tacticalthe F AAR insure that Redeye provides maximum 
aircraft under simulated combat conditions.danger for enemy aircraft while not unduly 

endangering friendly aircraft. 
18-9. Qualification Program for 

1-8-7. Tracking Range Instruction Redeye Gunners 

Tracking range instruction applies to that train­ Appendix D contains the qualification program 
ing conducted on a tracking range or suitable for Redeye gunners. 
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18-10. Redeye Gunner Task Inventory unit. The job requirement is a presentation of 
In accordance with current Army concepts for the gunner's major procedures and procedural 
training development, the true objectives of a sequences required to engage a tactical target. 
training course should be derived from, or re­ The task inventory list denotes the subjects, 
vised in accordance with, the actual job require­ knowledge, and performance levels essential to 
ments. The major and critical tasks required of total system effectiveness. A subject knowledge
the Redeye gunner are listed in table 18-2. The (SK) scale value is used to define a level of
task inventory was derived from the Redeye task 

knowledge for a subject not related to a specific
analysis, gunner technique-of-fire chart, and mov­ r

task, or for a common subject related to severaling target simulator gunner prerequisites. At the 
tasks. A task knowledge (TK) scale value is usedcompletion of the gunner's training course, the 
to define a level of knowledge for a specific task.gunner should be able to perform the tasks listed 

in the table at the knowledge and performance A task performance (T~) scale value is used to 
levels indicated. Higher levels should be achiev­ refer to actual practical exercise or task per­
able after further training and experience in the formance. 

Table 18-2. R edeye Gunner Task Inventory 

PROFICIENCY CODE KEY 

Task performance (TP) levels. 

1-Can do simple parts of the task. Needs to be told or shown how to do most of the task. (EXTREMELY LIMITED) 
2- Can do most parts of the task. Needs help only on most difficult parts. May not meet local demands for speed or 

accuracy. (PARTIALLY PROFICIENT) 

3-Can do all parts of the ta~k. Needs only a spot check of completed work. Meets minimum local demands for speed 
and accuracy. (COMPETENT) 

4-Can do the complete task quickly and accurately. Can tell or show others how to do the task. (HIGHLY PROFICIENT) 

Task knowledge (TIC) levels. 

1-Can name parts, tools, and simple facts about the task. (NOMENCLATURE) 
2-Can name the steps in doing the task and t ell how each is done. (PROCEDURES) 

3-Can explain why and when the task must be done and why each step is needed. (OPERATING PRINCIPLES) 
4-Can predict, identify, and resolve problems about the task. (COMPLETE THEORY) 

Subject knowledge (SK) levels. 

1- Can identify basic facts and terms about the subject. (FACTS) 
2-Can explain r elationship of basic facts and state general principles about the subject. (PRINCIPLES) 

3-Can analyze facts and principles and draw conclusions about the subject. (ANALYSIS) 
4-Can evaluate conditions and make proper decisions about the subject. (EVALUATION) 

-
Knowledge and performance level 

Task function Subject Subject Task Task 
knowledge knowledge performance

(SK) (TK) (TP) 

Weapon ready 1. Monopak or Unipak _______________ - __ - - __ - - - - - 1 2 2 
Practical exercise ________________________ - ____ 2 , ----------- -- ---- --

2. Weapon. 

a. Components ------------------------------- 1 

(1) Launcher 1 
(a) Launch tube. 
(b) Grip stock area. 
(c) Frangible disks. 
(d) End caps. 
(e) Sight. 

(2) Missile ________________________________ 2 
(a) Seeker. 
(b) Guidance. 
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Table 18-2. Redeye Gunner Task Inventory-Continued 

Knowledge and performance level 

Task function Subject Subject Task Task 
knowledge knowledge performance

(SK) (TK) (TP) 

(c) Arming. 
(d) Warhead. 
( e ) Rocket motors. 
(/) Sustainer. ' 
(g) Ejector. 

(3) BCU ------------ - - --- ---- -- - -- - --- - - - - 2 
b. Functional Components. 

(1) Safety and actuator device ___________ ___ ______ _ 1 
(a) Purpose _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 

(b) Operation -------- - ------ -- ------ -- ------ - 2 2 
(2) Uncaging switch __ _____ ___ ______ ____________ _ 1 

(a) Purpose _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
(b) Operation ______ __ _________ _______ _____ . __ 2 2 

(3) Firing trigger ___ ____ _____ __ ___ _____ ______ ___ _ 1 
(a) Purpose __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
( b) Operation ____ __ _______________ ____ ____ __ _ 2 2 

(4) BCU and receptacle _____ _________ __ _____ ___ _ 1 
(a) Purpose __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
( b) Operation ______ ____________ ____ _________ _ 2 2 

(5) Sight _________ ____ __ ___ ___________ __ _______ _ 1 
(a) Purpose _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
(b) Utilization __________________________ _ 2 2 

c. Unirack __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 2 
(1) Installation _____ ______________ _____ ________ __ 2 
(2) Utilization _____________ ____________ ___ ______ _ 2 2 

d. Safety and Hazards. 
(1) Blast area -------- - -- - - ------- --- -- -- - ------ - 2 
(2) Eject only ____________ ____ ____ __ _____ . ______ _ 2 

(3) Hangfires ------ -- ---- -- ---- - - - -- - - -- - - ----- - ­ 2 
(4) Rocket motors. 

(a) Db levels _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 
( b) Gunner ear protection ______ ______ _ 2 
(c) Eye protector __ __ ____ ____ ___ ________ _____ _ 2 

( 5) Weapon inspection __ ______ ____ __ ____ ___ ___ __ _ _ 2 2 

Target detection Search and Scan --------------------- - -- -------- 2 2 2 
a. Terrain __ ____ __________ __________________ _ 1 

(1) Desert. 
(2) Hills. 
(3) Ocean. 

b. Backgrounds ________________________ - _- - - - 1 
(1) Sky. 
(2) Clouds. 
(3) Sun. 
(4) Foliage. 
( 5) Structures. 

c. Masking ___________________________ ___ _- - - _ 2 
(1) Background. 
(2) Sun glint. 
(3) Clouds. 

d. Target Visual Cues ___ _______ __ __ _____ ___ _ _ 2 
(1) Size and shape. 
(2) Illumination. 

(a) Bright surface. 
( b) Dark objects. 

(3) Contrast. 
(a) Polished aluminum. 
(b) Camouflage. 
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Table 18-2. Redeye Gunner Task Inventory-Continued 

Knowledge and performance level 

Task function Subject Subject Task Task 
knowledge knowledge performance

(SK) (TK) (TP) 

(4) Motion. ' (5) Engine exhaust. 
e. Audible Cues ________________________ ___ __ _ ,2 

!'
f. Procedures ------------------------- -- - ----­ ------ 2 2 

(1) Eye movement. 
(2) Search pattern ___________________ ____ _ ------ 2 
(3) Sector. 
(4) Duration of search. 

Aircraft recognition 1. Target Characteristics 2 
a. Size and Shape. 
b. Velocity. 
c. Function. 
d. Engines. 

2. Target Types 2 2 
a. J et. 

(1) Large. 
(2) Small. 

b. Nonjet. 
(1) Propeller. 

(a) Large. 
(b) Small. 

(2) Helicopter. 
(a) Large. 
(b) Small. 

3. Visual Cues __ _____________ ________________ _ _ 2 2 
a. Engine Exhausts. 
b. Rate of Change of Size. 
c. Angular Rate of Change. 

4. Audio Cues Engine Noise ______________ _____ _ 2 
2 

6. Practical Exercises 2 3 
5. Procedures ----------- --------------- - -- - ----

Target ranging and 1. Range Ring Profiles. 
tracking a. Concept _______________________________ ___ _ 2 

b. Function _________________________ ________ _ 2 
c. Procedure _______________________________ _ _ 2 2 
d. Procedural Sequence ________________ ______ _ 2 2 

2. Weapon Handling ______ . ____________________ _ 2 2 
a. Stance. 
b. Shouldering Launcher. 
c. Hand Positions. 
d. Arm P,osi tion. 

3. Man-Weapon Interface __________ ______________ . _____ _ 2 2 
a. Head /Sight Position. 
b. H ead/ Acqui~ition Indicator. 
c. Combat Clothing. 

4. Tracking. 
a. Concept ______ . __ .. _ . __________ . _ _ _ _ _ _ _ _ _ 2 
b. Procedures ______ ___ _ . _________ . ___________ . __ . __ . 2 2 
c. Target Type vs Tracking __ . ______ .. ____ . _______ . __ . 2 2 

Rates. 
d. Practical Exercises _... ___ _____ _____ ______ __ .. __ ______ _ 3 

Determine target tra­ 1. Target Flight Character istics ___ _____________ . __ ___ _ 2 
jectory (flight path) a. N onmaneuvering .. ___ . _ . ___________ __ . _ _ _ _ _ ..... . 2 

(1) Incoming/ crossing _.. __ ... . __ .. _... __ . _. _... . 2 
(2) Incoming/ overhead ___ ...... ... _.____ _.. _.. __ .. _ 2 

l 
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Table 18-2. Redeye Gunner Task Inventory-Continued 

Knowledge and performance level 
~ ------.--------~------Task function Subject Subject Task Task 

knowledg~ knowledge performance
(SK) (TK) (TP) 

b. IR Patterns __________________________ ____ _ 
(1) Jet. 
(2) Propeller. 
(3) Helicopter. 

2. Tactical Target Tactics ___________________ ___ _ 2 2 
a. Jet --------- -- ------------------------- -- - 2 2 

(1) Small. 
(a) Interdiction and penetration. 
(b) Strafing. 
(c) Bombing. 

1. LABS. 
2. Toss. 

(d) Napalm. 
(e) Rockets. 

( 2) Large _______________ - ______ - - - - - - - - - - 2 2 
(a) Penetration. 
(b) Bombing. 
(c) Strafing. 

b. Non jet _ _________________________________ _ 2 2 
(1) Prop-turbo prop ____________________ _ 2 2 

(a) Small ___________________________ _ 2 2 
1. Penetration-observation. 
2. Support drop. 
3. Strafing. 
4- Rockets. 

(b) Large __ _______ _________________ _ 2 2 
1. Penetration. 
2 . Support drop. 
3. Strafing. 

(2) Helicopters ____________________ ______ _ 2 2 
(a) Small _____________________ _______ _ 2 2 

1. Penetration-observation. 
2. Strafing. 
3. Rockets. 

(b) Large _______________________ ____ _ 2 2 
1. Penetration. 
2. Support-drop-retrieving. 

----------+------+-------+-------Weapon activation Techniques of Fire; Ranging Techniques ________ _ 2 2 
a. Nonjet ---------------------------------- - 1 

(1) Gunner tasks ______________________ - __ 2 
(2) Engagement procedures ____ J 2 2 
( 3') Ranging profiles __________________ ____ _ 2 2 
(4) Procedural sequence _________________ __ _ 2 2 
(5) N onmaneuvering _____________________ _ 2 

(a) Incoming/ crossing ________________ _ 2 
(b) Incoming/outgoing ___________ _____ _ 2 

(6) Maneuvering _____________________ ____ _ 2 
b. Jet. 

(1) Gunner tasks _____ -~ ____ _______ ______ _ 2 
(2) Engagement procedures _______________ _ 2 2 
(3) Range ring profiles ___________________ _ 2 2 
(4) Procedural sequence ___________ ________ _ 2 2 
(5) Nonmaneuvering ___________________ __ _ 2 

{a) Incoming/crossing ________________ _ 2 
(b) Incoming/ outgoing ______________ _ _ 2 

(6) Maneuvering-tactical trajectories. 

IR acquisition 1. Simplified IR Patterns _ _ _ _ _ ____________ _____ _ 2 2 

18-7 



.

FM 23-17 

Table 18-2. Redeye Gunner Task Inventory-Continued 

Knowledge and performance level 

Task function Subject Subject Taok Task 
knowledge knowleda:;e performance

(SK) (TK) (TP) 

2. IR Acquisition Signals ___ ___ ___ ________ ____ _______ _ 2 
a. N onjet ___________________ ___________ _____ _______ _ 2 2 

(1) Nonmaneuvering _________________ _____ ______ _____ _ 2 . 
(a) Incoming/ crossing ______________ ____ _________ _ 2 
( b) Incoming/ outgoing _____________ __ ____________ _ 2 

2 

b. Jet --- ------- - ----- - ----- - ----------------------- 2 2 
(2) Maneuvering ------ - ------ - ------ - - - - - -----------

(1) Nonmaneuvering ______ __ ______ ___ __ _____________ _ 2 
(a) Incoming/ crossing ________ ___ __ ___ __________ _ 2 
(b) Incoming/ outgoing _____ ________ ____ ____ _____ _ 2 

(2) Maneuvering-tactical targets ___ _.. __ __ . ________ . _ 2 

Uncaging weapon seeker Engagement Procedure __ _________ ___ _________________ _ 2 2 
a. Uncaging as Soon as Possible ___________ ____ ____ ___ ____ 2 

(1) Clarify IR signal ____________________ . _________ _ 2 
(2) Insure seeker track ___________________ -- - - ------- 2 

b. Procedural Sequence _____________________ __________ _ 2 

Target identification 1. Target Characteristics ______________________ 2 
(positive) a. Structure. 

b. Type Power Plant. 
2. IR Characteristics ______________ ________ ___ - __ . _____ _ 2 
3. Operational Roll __________________ _______ ___ _ . __ ___ _ 2 
4. Typical Delivery Capabilities __________ ______ __ _____ __ 2 
5. Target ID Procedures ________________ ___ __ __ _ ________ __ _ 2 

a. Early Warning. 
b. TADDS. 
c. Redeye Team. 

Target crossover Crossover ----- --- -- -------- - - - - ---- - -- - --- --- - - ------- 2 2 
(Jet targets only) a. Target Aspect _____________________________ ______ 2 

2b. Nonmaneuvering -------------------- - -- - -- - - - ---------- - -----­
( 1) Incoming/ crossing. 
(2) Incoming/ outgoing. 

c. Maneuvering-Tactical Trajectories ____________________ _____ - - - 2 

Superelevation and lead 1. Target Trajectory _____ _____________________ _______ _ 2 2 
(S/ L) 2. Proce·dures _____________________________ ________ - - - - 2 

a. Crossing ________________ __ __ _____________ _ 2 2 
(1) Left to right. 
(2) Right to left. 

b. Outgoing-Center Reticle __________________ ____ __ 2 2 
c. Maneuvering ______________________________ _____ _ 2 

3. IR Signal . _______________________ - _______ ______ - - - - - 2 2 
4. Procedural Sequence __ ____________________ __ ---------- 2 

Firing missile 1. Technique of Fire Procedure ___________ __- _- __ - - - - - 2 2 
2a. IR Signal ---------------------------- - -- - -------------------

b. Uncage __ __ _______ ____ ______ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 
c. Superelevate and Lead ______ __ ______ _- - - - - - __ - - __ - - - - - - - - - - - - - - 2 
d. Seeker Tracking ___ ___ _______ __- - - - - - - - - - - - - - - - - - - - - - - - - - - - - 2 
e. Fire ______ ____________ ___________ ___ ______ - ____ . _____ ____ - - - - 2 

2. Procedural Sequence _____ ________ ___ ___ _____ _ - -- - - -------- - ----- 2 

2Redeye deployment Field Exercises . ._ . _______ ____ - - _- - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - . -
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CHAPTER 19 

RANGE 

Section I. RANGE 

19-1 . General 

a. An officer in charge (OIC) is designated 
for the Redeye firing range. Range firing is con­
ducted in accordance with AR 385-62, local 
range SOP, local directives, and appropriate 
field and technical manuals. 

b. Responsibilities of personnel are as pre­
scribed in current range and safety regulations, 
directives, and local SOP's. 

c. The purpose of this chapter is to aid per­
sonnel in conducting Redeye range firing. Some 
of the considerations apply to local installation/ 
range operation requirements. Duties of person­
nel and considerations peculiar to Redeye are 
discussed as well as some of the normal range 
requirements. 

d. A sample Redeye range SOP which may be 
used for conducting range firing is in appendix 
E. 

19- 2. Planning Requirements 

The OIC prepares a plan for the conduct of range 
firing. Items included in planning requirements 
are discussed in a through h below. 

a. Redeye Weapons. Coordination with unit 
S3/ S4 to insure availability of weapons (rounds) 
as authorized by CTA 23-100-6. 

b. Targets and Courses. 

(1) IR-augmented drone aircraft, towed 
targets or ballistic targets may be used during 
range firing. (Refer to section IV for further 
information on target drone requirements.) 

(2) Within range safety limitations, aerial 
target courses should-

(a) Intersect the launch envelope within 
Redeye system capabilities (FM 23-17A). 

( b) Require the system to be exercised at 
or near optimum capability. 

(c) Provide combat realism by varying 

FIRING 

ORGANIZATION 

target range, altitude, and speed from course to 
course. 

c. Weapon Checkout. Coordination with the 
local installation to provide for guided missile 
test set (GMTS) checkout of Redeye weapons 
24 hours prior to firing and to have technically 
qualified personnel and test equipment available 
during the range firing. In tactical situations the 
weapon does not have to be checked out on the 
GMTS prior to firing. 

d. Transportation. Redeye weapons are trans­
ported as described in chapter 7. Coordination 
is affected with the unit S4 or support personnel 
to insure that weapons arrive on the range at the 
scheduled time. The authorized receiving officer 
keeps the weapons under positive control until 
authorized launch or return to the custodian. 
The receiving officer provides cleared, armed 
guards, as necessary, to insure against unauthor­
ized launch or c~mpromise of design data. 

e. Storage of Weapons. Redeye weapons are 
stored in compliance with standards established 
in TM 9-1300-206 in the designated storage 
building. 

f. Medical Support. A qualified medical aid 
man must be present at the firing range or check­
out site. In addition, a vehicle capable of trans­
porting a litter patient and first aid equipment 
must be present on the range. Helicopter evacua­
tion is available at many posts in the event a 
serious injury occurs. The procedure for request­
ing helicopter evacuation is stated in post and/ 
or range regulations. Medical support is normally 
arranged through the unit S4 or battalion/ squad­
ron medical section. 

g. Range Surveillance. Surveillance of the en­
dangered airspace by radar or patrol aircraft 
must be provided. Visual surveillance of the firing 
area is mandatory at all times during firing. 

h. Personnel and Duties. 

19-1 



~ '\ 

"Tl - ...., 
wt 
~ 

I-" 

i 
FIRING POSITIONS 

~~-- - -------~~\\~ --------------+~ ----------- ~ ----------- \\'\ ------ , 1------- :\ ----------1\\\\\\v\\l 
I I • 

I I 

ACCESS ROAD 
: i 
I I 

I I 
I 

TRACKING 
I I 

POSITIONS 

f:?1ffe0::,1 ~ ;,//$,1::;:--_c¥;W;JJ,¾1 ~II~ 
==sEE-AEITE~ 

TRAILER 
MAINTENANCE □ [?a-

"-. ACCESS ROAD
\ \ 

\\ TEST 
PARKING LOT \ 1, SET 

\ \ VEHICLE II
\ \ 
\\ 

=====:: ==UNDERGROUND 
\\ 

TO RADAR \FIELD WIRE 

I• 

Figure 19-1. Suggested layout of Redeye range. 

) 



FM 23-17 

(1) Safety officer. (See para 19-5 below.) 

(2) Noncommissioned officer in charge. The 
noncommissioned officer in charge (NCOIC) 
supervises· the various details connected with 
range firing. He assists the OIC in carrying out 
his duties. Personnel are normally moved be­
tween the firing stations and tracking stations 
under his supervision. 

(3) Firing station NCO (coaches). A firing 
station NCO is designated to coach each gunner 
on the firing line (station). His primary duty is 
to insure that safety precautions are observed, to 
coach the gunner, and correct all errors made or 
about to be made during firing. 

(4) Ammunition NCO. This NCO assists 
the responsible officer who received the Redeye 
weapon to insure adequate security for the weap­
ons (d above).' He assures that weapons are prop­
erly unloaded and placed at the range. After 
completion of firing, he assists the receiving of­
ficer to turn in expended and unexpended weap­
ons, if any, in accordance with installation sup­
ply procedures. 

19-3. Range Layout. . 
The OIC prepares a tentative plan for the con­
duct of firing; however, before the plan is 
finalized, he inspects the range to insure that 
the range facilities will support the firing. Fig­
ure 19-1 shows a sample layout for a range 
which could be used for Redeye firing. The range 
is organized as explained in a through e below. 

a. Firing Positions. The firing positions (sta-

tions) on the firing line are concrete or sand­
bagged barricades designed to protect gunners 
during conduct of firing. N onfiring personnel 
designated to assist or observe the gunner dur­
ing firing, including the coach, will be within the 
barricade with the gunner. They must exercise 
caution and remain · clear of the backblast area. 
No personnel should be in the open space ( 50 
meters) between firing and tracking positions 
during firings. 

b. Tracking Positions. The tracking positions 
are concrete or sandbagged barricades also de­
signed to protect Redeye gunners awaiting their 
turn on the firing line. Gunners at tracking posi­
tions practice target engagement of the same 
target being fired on by gunners at the firing line. 
Tracking head trainers M49 are used for practice 
engagements in lieu of live Redeye weapons. 

c. Ammunition Points. The weapon storage 
area should be at least 100 meters from the firing 
line and away from spectators/ observers. 

d. Concurrent Training Station. A concurrent 
training station may be set up in the vicinity of 
the bleachers. Concurrent training suggested for 
nonfiring gunners consists of technique-of-fire 
training, engagement of targets, and observation 
of firing. 

e. Weapon Test Area. The weapon test area 
should be a safe distance from personnel and only 
authorized personnel are allowed in its vicinity. 
The weapons can be checked out in a designated 
area of the ASP or at the firing range prior to 
the day of firing. 

Section II. SAFETY PRECAUTIONS 

19-4. General 

A safety officer normally is detailed to assist the 
OIC in fulfilling his safety responsibilities. The 
safety officer's duty is to prevent any normally 
safe condition or procedure from deteriorating 
into an unsafe act whenever he sees such a possi­
bility. The safety officer assists the OIC in plan­
ning and conducting the firing. He may be from 
the same unit as the OIC. 

19-5. Duties of Safety Officer 

The safety officer must be thoroughly knowledge­
able with safety regulations, range SOP, and 
safety aspects of the Redey weapon. He is the 
direct representative of the OIC of firing and is 

not assigned other duties while acting in this 
capacity. During the range reconnaissance, the 
safety officer may assist the OIC by checking the 
misfire bunker (dud pit), control tower, pole for 
the red streamer, and any other item specified by 
the OIC. The safety officer normally operates 
from the tower. From this position, he has over­
all observation of the firing line and impact area. 
Additionally, at the control tower, the safety 
officer has several means of commun\cation avail­
able to him; therefore, he can immediately cor­
rect personnel who may become careless on the 
firing line. The duties of the safety officer may 
include, but are not limited to, the following: 

a. Displaying the red streamer when the 
OIC gives permission to fire. 

19-3 
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b. Insuring that Redeye weapons are handled 
correctly. 

c. Insuring that weapon misfire procedures are 
established and conducted in accordance with 
TM 9-1385- 215. Refer also to paragraphs 3-13 
and 3-14. 

d. Assuring that weapons are pointed into the 
impact area at all times and are not fired below 
minimum elevation. 

e. Assuring that all range regulations are en­
forced. 

19- 6. Safety Precautions 

Redeye range safety precautions include, but are 
not limited to, the following: 

a. Redeye weapons are removed from the firing 
positions only by order of the OIC. 

b. Redeye weapons are stored in the shipping 
and storage container when not in use. When 
returning a weapon to the container, check that 
the receptacle cap is in place. 

c. When it seems probable that lightning may 
occur, missiles will be stored in containers and 
firing positions vacated. 

d. A noncommissioned officer is designated to 
take charge of dud missiles occurring when a sus­
tainer motor fails to fire. Destruction of duds will 
be conducted according to AR 385-62 and TM 
9-1385-215 or rendered safe by qualified techni­
cal personnel. 

e. If the Redeye missile fails to fire, appro­
priate safety measures will be taken as specified 
in AR 385-62 and pertinent technical and field 
manuals. 

f. Drone safety requirements will be followed 
as outlined in range regulations. 

g. Firefighting equipment and personnel 
should be available or on call. 

h. Air guards (air observers) are posted to 
provide 360 ° surveillance to prevent firing during 
overflight. 

19- 7. Surface Danger Zone 

The surface danger zone for any Redeye firing 
range is generally composed of a firing area, 
target area, and impact and danger areas sur­
rounding these locations. The surface danger zone 
for the Redeye missile is based on its maximum 
ballistic range capability since the trajectory 
safety officer has no capability to destroy the 
missile. The OIC uses the surface danger area 
diagram to insure that the firing position is 
marked and azimuth limit markers are positioned 
properly. Normally, both ends of the firing line 
are marked with poles driven into the ground. 
The limits of the impact area are defined by 
azimuth limit markers. If the safety markers 
are missing, range control must be notified. The 
minimum safety dimensions for a Redeye firing 
range are shown in figure 5, AR 385-62. 

Section Ill. RANGE PROCEDURES 

19- 8. General 

a. All personnel to fire are given a detailed 
briefing by the OIC. The OIC discusses the pur­
pose, objective, standards, and firing procedures 
to be followed. The OIC reviews the Redeye gun­
nery techniques applicable to the type of firing 
conducted. 

b. Prior to conducting live firing exercises, 
gunners will track drone targets on both left­
to-right and right-to-left crossing courses using 
training sets M76. During the firing exercises 
they will not fire except on orders from the non­
commissioned officer assigned to coach each gun­
ner. Gunners on the tracking positions (in bar­
ricades) will track and simulate engagements on 
the same targets assigned to gunners at the firing 

positions. Coaches (noncommissioned officers) 
will make necessary corrections to gunners on 
both firing and tracking positions. 

19- 9. Firing Commands 

a. On command from the OIC, the gunners 
proceed to the firing line, draw a Redeye weapon, 
and go to the designated firing point. The coach 
(NCO) takes position to the left of the gunner 
and assures that all safety measures are com­
plied with. He is able to communicate with the 
OIC/ safety officer in the tower. 

b. Three commands will be relayed to gun­
ners. 

(1) ACTIVATE. This command means that 
the drone target is coming within range and will 
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be in a position for engagement. If all safety 19-10. Range Firing Time Sequence
precautions are met, the range safety officer gives 

The firing sequence time and event schedulepermission to proceed with the firing. 
(table 19-1) is presented as a guide for Redeye

(2) WEAPONS FREE. This command firing range personnel. The time_ sequence break­
signifies that the gunner is free to engage the down is particularly useful for control personnel
target when ready. and gunners during engagement of high-speed

(3) CEASE FIRE. Refrain from firing. drone targets. The host installation will coordi­
c. CROSSOVER is announced when the target nate drone control, test activities involving range, 

drone is at crossover to assist the gunner in per­ radar, test personnel, and instrum€ntation, and 
forming the firing sequence, particularly in the guided missile test set checkout of weapons prior 
case of high-speed courses (when the gunner to range firing. Range operation personnel will 
fires after crossover) . record times of events as shown in table 19-1. 

Table 19-1. Range Firing Sequence Time and Event Schedule 

Time Event 

T - xx hours Local installation will coordinate drone, weapons, range, equipment and personnel 
r equirements. For example: 

1. Coordination of test activities involving range, radar, drone control, test personnel, 
and instrumentation. 

2. Selection of firing trajectories. 
3. Review of range safety precautions. 

T - 24 hours Local installation will perform guided missile test set (GMTS) checkout of weapons to 
be fired. 

T - 3 hours Transport firing controller, weapons, gunners, and equipment to firing site. 
T - 1 hour Place weapons and BSU's in firing area. 
T - x hours At drone facility: check of J ATO's drones, IR target sources, smoke, etc. 
T - 30 minutes Range operation personnel will be prepared to record : 

1. Crossover time. 
2. Spotting of drone; check of IR source illumination. 
3. Camera coverage. 
4. Audio (tape recorder coverage). 
5. Time of launch and time of flight. 
6. Weapon serial number, BCU serial number, and gunner's name. 

T - 30 minutes Firing controller will check readiness of drones, radar, gunners, communications, and 
will verify conduct of firing test. 

T - 5 minutes 1. Drone launch. 
2. Gunner and coach deployed to firing position. 

T - 2 minutes 1. All instrumentation to "On"-verify. 
2. Confirm target trajectory. 
3. Identify target position when in northern or southern most portion of its turn. 
4. Target/ trajectory data. 

T - 1 minute BCU insertion in weapon. 
T - 30 seconds 1. Advise that target is inbound. 

2. Confirm that target is on course 'by drone control. 
3. Confirmation of IR augmentation. 

T - 15 seconds 1. Target approaching gunner's position. 
2. Weapons free (time determined by applicable trajectory). 

T - 5 seconds 1. All cameras to "On"-verify. 
2. IR confirmed-verify. 

T - x seconds Crossover. 
T - 0 seconds 1. Fire. 

2. Cease fire at crossover plus x seconds. 
T +- 1. Time of missile flight and missile firing recorded. 

2. Crossover time recorded. 
3. Firing results and comments on self-destruct recorded. 

Subsequent firings Next gunner sent to firing position as required. Previous drone, if available, will be 
used as repeat target or next drone will be launched. Recycle to T-2 minute firing 
sequence. 

T + 1 hour All firing data required to describe firing including weather tabulated. Gather raw 
data, radar plots, weapon serial number, and BCU serial number. 

T + 8 hours Firing bulletin prepared describing results in detail. 
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Section IV. TARGETS AND SCORING 

19-11. General 

Redeye range firing requires targets capable of 
infrared emissions in a specific range (see FM 
23-17A). The advent of Redeye and other Army 
heat-seeking missiles has increased emphasis on 
the development of infrared sources to augment 
target systems. Current target systems employ 
three types of infrared sources, infrared flares, 
thermal pots, and propane burners. All current 
infrared sources can be ignited on command of 
a ground controller. The information presented 
in this section is designed to familiarize Redeye 
personnel with the characteristics and capabili­
ties of Redeye target systems. 

19-12. Target IR Sources 
a. Short Endurance Sources. 

(1) Infrared flares. IR flares burn for ap­
proximately 1 minute. Flares are characterized 
by erratic IR emissions and varying intensities 
resulting from changes in target speed. In gen­
eral, IR flares are unsatisfactory for most IR 
target applications. 

(2) Thermal pots. The thermal pot, essen­
tially a carbon crucible which glows when the 
thermite mixture is ignited, burns for an average 
of 90 seconds. The most popular thermal pots 
are rated 40, 90, and 190 watts/ steradian. The 
emission rate of thermal pots is a function of 
time; however, emission intensity is very consist­
ent. Intensities also vary as a function of speed. 
The basic disadvantage of thermal pots, as well 
as flares, is the short emission time. 

b. Long Endurance Source. The long-burning 
IR source, basically a propane burner within a 
porous steel mesh housing, will emit for approxi­
mately 30 minutes. A wind deflector minimizes 
the cooling of the radiating mesh surface. The 
wind deflector also increases the differential 
across the mesh which makes possible the high 
temperatures (approximately 2,000° F.) required 
for intensity levels of 200-250 watts/ steradian. 
Unlike IR flares and thermal pots, emission rates 
and intensity levels of the propane burner do iiot 
vary as a function of speed. Another advantage 
is the ability of the propane burner to duplicate 
the intensity and emission characteristics of po­
tential enemy aircraft. 

19-13. Aerial Targets 
Several target systems are briefly described in 
this section. Basic considerations in the selection 

of a proper target system include firing range 
limits, cost per target presentation, and desired 
mission objectives. In general, targets should be 
selected which will require the weapon system to 
use its maximum capability. The following target 
systems have been utilized in support of Redeye 
range firing. 

a. MQM-34D Firebee. The MQM-34D Firebee 
(figs 19-2 and 19-3) is a jet-powered, remotely 
controlled aerial target, closely resembling an 
actual jet aircraft in shape and flight character­
istics. Speed is variable between 200 and 600 
knots. The target, of midwing construction, has 
a flight-ready weight of approximately 2,300 
pounds. AP normal maneuvers of a jet aircraft 
can be performed with the Firebee. The target is 
controlled from the ground and is recovered by 
parachute. Recovery of the Firebee is commanded 
by the ground controller, or automatically ini­
tiated upon loss of power or control signal. • 

b. MQM-34D Firebee Tow Systems. The 
MQM-34D Firebee has been designed to pull a 
variety of tow targets for air defense missile 
and automatic weapon firings. In support of 
Redeye firings, the MQM-34D Firebee pulls the 
TA8-IRE (Towhee) long-endurance, propane 
burning, tow target (fig 19-4). Up to four of 
these infrared tows can be carried on the Fire­
bee. Each Towhee is individually ignited and 
launched on command of the ground controller. 
The Towhee follows the Firebee at the end of a 
100-foot steel cable. The Towhee can be equipped 
with a miss-distance indicator to score Redeye 
miss distances. Due to its small size the Towhee 
is not readily visible through the Redeye sight. 
The Redeye gunner will sight on the Firebee 
drone; however, the Redeye missile seeker will 
lock on the-Towhee, which is producing the larger 
infrared source. The Towhee radiates at 250 
watts/steradian while the jet engine of the Fire­
bee produces only 40 watts/ steradian. 

c. MQM-61A Cardinal. The MQM-61A Cardi­
nal (fig 19-5) has been used as a target for 
testing and training on every major Army sur­
face-to-air weapon system program since it was 
adopted by the US Army Missile Command more 
than a decade ago. It has been launched, flown, 
and recovered successfully in all climates from 
the Arctic to the tropics and is completely air­
transportable. 

(1) For mobility, the MQM-61A is launched 
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Figure 19-2. MQM-84D Firebee._ 

from a zero-length launcher (fig 19-6) mounted 
on a target transport dolly making it a go-any­
where missile target. It may be launched without 
regard to wind direction or wind speed up to 20 
knots. 

(2) It is of conventional aluminum stringer 
and skin construction. Its wing spread is 155.5 
inches; height is 39.9 inches. It is powered by the 
TC-6150-J-3 engine rated at 125 brake horse­
power, with an all-metal, constant-speed propeller. 
Speed is controllable from a maximum of 300 
knots to a minimum of approximately 140 knots. 
It has altitude capabilities from 50 feet above 
terrain to 43,000 feet. An autopilot keeps the 
target in stable flight; its maneuvers are con­
trolled by remote digital radio commands. For 
easy visual acquisition the MQM-61A contains 
an integral smoke oil system which produces a 
dense white smoke train. Colored smoke is ob-

tained from pods containing flares mounted on 
each wingtip (fig 19-7). 

(3) Four tubular fiberglass tow targets con­
taining the antenna portion of a missile scoring 
system are mounted under the wings. For IR­
seeking missiles, a molten metal IR augmentor is 
mounted on each tow target (fig 19-8). Each 
tow target is released from the MQM-61A as 
required by ground command and is towed on a 
20- to 150-foot cable. Two or three IR augmentors 
can be mounted on the keel and on each wingtip. 
The ground controller may ignite one augmentor 
at a time as desired. This allows the target to 
make multiple passes until each .tow targets is hit 
or until its fuel supply is exhausted. 

d. Ballistic Aerial Target System (BATS). 
(1) A qallistic target ( fig 19-9) has been 

developed for use with forward area air defense 
systems. The ballistic aerial target system 
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6. 71 

l 
WING ....... Area 36. 0 Sq. Ft. 

Aspect Ratio 4. 632 

HORIZONTAL •• • Area 16. 69 Sq. Ft. 
STABILIZER Aspect Ratio 3.30 

VERTICAL . . • Area 11. 28 Sq. Ft. 
STABILIZER Aspect Ratio 1.5 

VENTRAL ..... Area 1. 43 Sq. Ft. 
STABILIZER Aspect Ratio 1. 6 

------- 12.9'--------

GROSS WEIGHT. . . 2500 Lb. 
(BASIC) 

POWER PLANT ... J-69-T-29, Continental 

RATED THRUST .. 1700 Lb. S. L. S. 

WIDTH .. -12.9 Ft. 

LENGTH.. . ....22.9 Ft. 

HEIGHT ....... 6. 7 Ft. 

Figure 19-8. Firebee general arrangement. 

(BATS) is a low-cost, booster-propelled, gunnery 
target that provides realistic 300- to 450-knot 
targets for training ChapRrral/Vulcan crew­
men, Redeye gunners, and gunners/ crewmen of 
future forward ~··ea air defense weapon systems. 

(2) The range of the system varies from 
5,000 to 12,000 feet when flown at altitudes 
between 300 feet and 2,400 f'ilet. 

(3) The target is capable of being launched 
from a ground-emplaced launcher, can be trans­
ported on a 2 1/ 2-ton standard military vehicle, 
and can be emplaced, using semiskilled labor, 
in 2 hours or less with common handtools. The 
BATS can be remotely launched up to 2 miles 
from the launcher. Electrical connections be­
tween launcher and fire control box are standard 
field wire. 

(4) The target has a broadside area of 20 
square feet ·and presents IR sources compatible 

with those systems for which the target is used. 
The target, less propulsion system, has a shelf 
life of 5 years and a probability of at least 95 
percent of meeting all essential launch and 
flight characteristics. 

(5) Detailed firing tables and charts are 
included in *TM 9-1340-418-12. 

19-14. Scoring System 

a. An electromagnetic miss-distance indicator 
(MDI) is used to provide a reliable low-cost scor­
ing system for use in Redeye weapon system 
training and Redeye system evaluation. The 800 
B-4 model is a completely integrated MDI. It 
consists of an integrated and encapsulated RF 
transmitter-receiver and telemetry unit, self-con­
tained and packaged, to be installed in one of 

*To be published. 
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Figure 19-4, Firebee/Towbee tow target system. 

the fin assemblies of the Towhee target towed 
by the Firebee (figs 19-11 and 19-12). 

b. The MDI sensor (detector) mounted in the 
airborne target uses step-keyed RF radiation to 
create an electromagnetic sphere of influence 
around the sensor antenna at the rear of the 
Towhee fin assembly. As the Redeye missile 
enters this sphere, the sensor produces a signal 
that is transmitted to the ground station (fig 
19-13). Miss distance is derived by comparing 
the reflected doppler cycles to a predetermined 
range/ wavelength reference. The size of the 
sphere of influence is predetermined and factory 

set, but may be varied between 5 and 25 feet 
for Redeye range firings or service practice if 
authorized. The sensor operates at 1740 MHz 
and scoring data is transmitted to the ground 
station, using an integrated FM telemetry device. 

c. The ground receiving/recording station (fig 
19-11) is used to receive, record, and reproduce 
the scoring data by means of an oscillograph 
direct readout. The miss distance is determined 
by visually counting the number of doppler cycles 
on the oscillograph readout that were produced 
by the missile passing through the predeter­
mined electromagnetic sphere of influence. 
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Figure 19-5. MQM-61A Cardinal. 
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Figure 19-6. MQM-61A on zero-length launcher. 
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Figure 19-7. MQM-61A (front view). 
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Figure 19-8. MQM-61A with tow targets. 
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Figure 19-9. Ballistic aerial target system 
(BATS). • 
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Figure 19-10. BATS being launched." 

'------

19-15 

i 



FM 23-17 

0 

o. 

j 

q I 
~ 

1 
Figure 19-11. Scoring system prior to assembly in •. ·1 

target wing. l 

'l 

19-16 



/ 

0 

" 

_,, 

V 

J 
FM 23-17 

.. 

• 

\.._, 

Figure 19-12. Towbee with scoring system prior to assembly in target wing. 
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APPENDIX A 

REFERENCES 

Department of the Army pamphlets of the 310-series should be consulted for latest changes or revisions 
of references given in this appendix and for new publications relating to material covered in this man­.. ual. 

A-1. Army 

40-5 
40-501 
75-1 
190-11 
210-10 
310-25 
310-50 
350-1 
380-5 
380-20 
385-10 
385-62 

604-5 

611-201 
700-58 
746-1 
750-1 

Regulations (AR) 

A-2. Department of the 

310-series 
350-13 

.. 

A-3. Field Manuals (FM} 

3-10 
3-12 
5-15 
5-20 
5-25 
6-135 
6-140 
7-10 
7-20 
9-59 
17-1 
19-30 
21-5 
21-6 

Preventive Medicine. 
Standards of Medical Fitness. 
Malfunctions Involving Ammunition and Explosives. 
Physical Security of Weapons, Ammunition, and Explosives. 
Administration. • 
Dictionary of United States Army Terms. 
Authorized Abbreviations and Brevity Codes. 
Army Training. 
Safeguarding Defense Information. 
Restricted Areas. 
Army Safety Program. 
Firing Guided Missiles and Heavy Rockets for Training, Target Practice, 

and Combat. 
Clearance of Personnel for Access to Classified Defense Information and 

Material. 
Enlisted Military Occupational Specialties. 
Report of Packaging and Handling Deficiencies. 
Color, Marking, and Preparation of Equipment for shipment. 
Maintenance Concepts. 

Army Pamphlets (DA Pam} 

Indexes of military publications. 
Guide for Platoon Sergeants. 

Employment of Chemical and Biological Agents. 
Operational Aspects of Radiological Defense. 
Field Fortifications. 
Camouflage. 
Explosives and Demolitions. 
Adjustment of Artillery Fire by the Combat Soldier. 
Field Artillery Cannon Battalions and Batteries. 
The Rifle Company, Platoons, and Squads. 
The Infantry Battalions. 
Missile Support Unit Operations. 
Armor Operations. 
Physical Security. 
Military Training Management. 
Techniques of Military Instruction. 

j 
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21-11 First Aid for Soldiers. 
21-40 Chemical, Biological, Radiological, and Nuclear Defense. 
21-41 Soldier's Handbook for Defense Against Chemical and Biological Opera­ '--./tions and Nuclear Warfare. 

Chemical, Biological, and Radiological (CBR) and Nuclear Defense Train-
ing Exercises. 

21-60 Visual Signals. 
21-75 Combat Training of the Individual Soldier and Patrolling. 
23-12 Technique of Fire of the Rifle Squad and Tactical Application. 
(C) 23-17A Redeye Guided Missile System (U). 
23-67 Machinegun, 7.62 mm, M60. 
24-18 Field Radio Techniques. 
24-20 Field Wire and Field Cable Techniques. 
31-60 River Crossing Operations. 
(C) 32-5 Signal Security (SIGSEC) (U). 
44-1 US Army Air Defense Artillery Employment. 
(S) 44-lA US Army Air Defense Artillery Employment (U). 
44-1-1 US Army Air Defense Artillery Operations. 
44-3 Air Defense Artillery Employment, Chaparral/Vulcan. 
44-30 Visual Aircraft Recognition. • 
61-100 The Division. 

A-4. Army Subject Schedules (ASubjScd) 

23-17 Redeye Gunner and Air Defense Section Training. 
44-2 Visual Aircraft Recognition. 

A-5. Allied Communications Publication (ACP) 

(C) 122 Communications Instructions-Security (U). 

A-6. Joint Chiefs of Staff Publication (JCS Pub.) 

8 Doctrine for Air Defense from Oversea Land Areas. 

A-7. Technical Manuals (TM) 

9-207 Operation and Maintenance of Army Materiel in Extreme Cold Weather, 
0° to -65°. 

9-1300-206 Care, Handling, Preservation, and Destruction of Ammunition. 
*9-1340-418-12 Operator and Organizational Maintenance Manual for Ballistic Aerial .,Target System (BATS). 
(C) 9-1385-215 EOD Procedures for Intercept-Aerial, Guided Missile Systems, XM41El 

and XM41E2 (Redeye Air Defense Guided Missile System) (U). 
9-1400-425-12 Operation and Organizational Maintenance Manual: Intercept-Aerial 

Guided Missile System XM41E2 and Training Intercept-Aerial-Guided 
Missile System M46Al and M46A2 (Redeye Air Defense Guided Missile 
System). 

9-1400-425-20P Organizational Maintenance Repair Parts and Special Tools List for Guided 
Missile System, Intercept-Aerial XM41; Guided Missile System, Inter­
cept-Aerial Training M46A2 (Block III) (Redeye Air Defense Guided 
Missile System). 

9-1400-425-35 DS, GS, and Depot Maintenance Manual: Intercept-Aerial Guided Missile 
System XM41E2; Training Intercept-Aerial Guided Missile System 
M46Al and M46A2, and Guided Missile Test Set AN/ TSM-82 (Redeye 
Air Defense Guided Missile System). 

*To be published. 

A-2 



/ 

FM 23-17 

9-1400-426-12 Operator and Organizational Maintenance Manual, Including Repair Parts 
and Special Tools List: Intercept-Aerial Guided Missile Systems XM-
41E1, and Field Handling Trainer XM46 (Blocks I and II) (Redeye Air 
Defense Guided Missile System). 

*9-1430-589-12 Operator and Organizational Maintenance Manual: Target Alert Data Dis­
play Set, AN/ GSQ-137 (XO-1). 

*9-6920-427-12 Operator and Organizational Maintenance for Redeye Moving Target Sim­
ulator Device XM87. 

9-6920-428-12 Operator and Organizational Maintenance Manual: Guided Missile System 
Training Set XM76 (Redeye Air Defense Guided Missile System) . 

:.; 9-6920-428-34 DS and GS Maintenance Manual: Guided Missile System Training Set 
XM76 (Redeye Air Defense Guided Missile System). 

11-666 Antennas and Radio Propagation. 
38-750 The Army Maintenance Management System. 

A-8. Technical Bulletins (TB) 

MED 251 Noise and Conservation of Hearing. 
9-380-101 Security Classification of Missile and Large Rocket Systems and Com­

ponents. 

A-9. Common Table of Allowances (CTA) 

23-100-6 Ammunition, Rockets, and Missiles for Unit Training-Active Army and 
Reserve Components. 

A-10. Army Training Test (ATT) 

44-3 Air Defense Section (Redeye). 

• 

*To be published. 
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APPENDIX B 

THREAT CHARACTERISTICS 

• 

r 

8-l. Enemy Capability 

The enemy capability is a factor affecting the 
employment of Redeye. A thorough study capa­
bilities as a preclude to optimum defense design 
should be conducted by the battalion air defense 
section leader. Of necessity, a major portion of 
this study is based on intelligence. Intelligence 
can determine with considerable accuracy the 
number of airborne objects in the enemy inven­
tory and their operational characteristics, size, 
and probable employment tactics. 

8-2. Speed and Altitude 

Knowing the operational characteristics of enemy 
targets, the optimum speed and altitude of attack 
can be determined with reasonable accuracy. 
The defense design is based on this optimum 
speed and altitude. This is particularly true for 
manned aircraft because these two factors great­
ly affect determination of the bomb release line 
(BRL) . 

8-3. Weapons and Delivery Means 

Intelligence can determine the optimum enemy 
weapon that would be used against a particular 
target. The defense must also be designed for 
the delivery means that the enemy has in opera­
tional status and in sufficient numbers. The car­
riers employed by the enemy will vary with the 
numbers available, payload, weather conditions, 
and launching-base-to-target considerations. The 
attack technique will be closely associated with 
the characteristics of the carrier, launching base, 
aod target area. 

8--4. Attack Techniques 

The enemy may employ any of a number of attack 
techniques as discussed in a through g below. 

a. Basis for Tactics. A basic fighter aircraft 
tactic is to attack at maximum speed and mini­
mum altitude. This will compress the time that 
the ground defenders will have to acquire, iden­
tify, and engage the attacking aircraft. This 

j 
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shortened exposure time is an important factor 
in aircraft survivability. 

b. Short Exposure Time. Attack speeds may 
vary from 400 to 800 knots, depending on air­
craft type and cargo. However, to enhance attack 
accuracy, the aircraft must slow to an approxi­
mate speed of 300-450 knots. Actual speed will 
depend on ordnance load, fuel requirements, visi­
bility, and the pilot's familiarity with the ter­
rain. An increase in speed during the final ap­
proach further decreases the time available in 
which to engage the target. Final approaches at 
100 feet or less altitude may be employed. Air­
craft currently in operation can attack effective­
ly at this minimum altitude. Attacks at these 
high speeds and low altitudes will delay or pre­
clude target acquisition until the aircraft has 
been maneuvered to acquire the final attack head­
ing and angle. The total time the aircraft is 
vulnerable is greatly reduced by attacks at mini­
mum altitudes and high speeds. Table B-1 pro­
vides a conversion table which enables Redeye 
personnel to estimate the speed of attacking 
aircraft. 

Table B-1 . Attack Speed Data 

Ma ch N o. Knots Miles/ Min Km/ Min Ft/ Sec 

.9 600 11.5 18.5 1,020 

1.2 800 15.4 24.7 1,3"50 

2.1 1,400 26.9 43 .2 2,360 

Not e. Mach 0. 75 = 500 knots at sea level. 

c. Low-Altitude Approach Techniques . Low­
altitude approach techniques which may be used 
prior to executing basic attacks are shown in 
figure B-1. 

d. Basic Low-Altitude Tactics. The enemy is 
assumed to employ tactics similar to those used 
by the US Air Force (fig B-2). 
For these tactics, the aircraft is flown at mini­
mum altitude and high speed and is pulled up 
abruptly into a climbing altitude 1 to 4 1/ 2 miles 
before reaching the target. This clinib will pro­
vide sufficient altitude to maneuver for the final 

8-1 
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Figure B-1. Low-altitude approach techniques. 
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Figure B-2. Basic tactical maneuvers. 
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attack. The distance from the target at which 30° at 1 to 11/ 2 miles from the target. After 
the pullup is executed depends on the approach climbing to an altitude of 500 to 800 feet, the 
speed and type of run; e.g., strafing, rocket, or pilot maneuvers to attain the attack angle of 5° 
dive-bomb runs. This pullup and climb are exe­ to 6°. The speed when on target is about 400 
cuted at the maximum power of the aircraft. knots. 
Each type of run requires a different attack an­ (2) Rocket run (fig B-4). The pilot flies the 
gle which determines the maximum altitude of aircraft at an altitude of 30 to 100 feet at a 
the maneuver. In the case of rocket and dive­ speed of 400 to 500 knots. He abruptly pulls up 
bomb runs, the pullup angle and attack angle the aircraft to a climbing attitude of 30° to 35° 
are approximately equal. The speeds in the illus­ approximately 3 miles from the target. After 
tration are specific for the example shown but climbing to an altitude of 5,000 to 7,000 feet, 
may be varied in combat. Specific details of the the pilot maneuvers to attain the attack angle 
three '"ypes of runs are- of 30°. The final speed when on target is about 

{1) Low-angle strafe (fig B-3). The pilot 400 knots. Approach and final speeds may vary, 
flies the aircraft at an altitude of 30 to 100 feet causing the pullup distance from the target to 
at a speed of 400 to 500 knots. He abruptly pulls change accordingly. 
up the aircraft to a climbing altitude of less than (3) Dive-bomb (fig B-5). The aircraft ap-

~ . ~ 
500-800 FT. 

Figure B-3. Low-angle strafe. 

" 

5000-7000 FT. 

,_,,~,\...e, 

Figure B-4. Rocket run. 
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proaches the target at an altitude of 30 to 100 
feet with the target off the wingtip at a distance 
of 2 to 2 1/ 2 miles. With a speed of 400 to 500 
knots, the pilot pulls up the aircraft into a climb­
ing attitude of 40 ° to 45 °. Upon reaching an 
altitude of 9,000 to 10,000 feet, the pilot turns 
the aircraft toward the target and maneuvers 
it to attain the attack angle of 45 °. At the top 
of the maneuver, the speed has dissipated to ap­
proximately 250 knots. The final speed when on 
target is about 400 knots. 

e. Fighter Aircraft Delivery Methods (fig 
B-6). 

(1) High altitude. The pilot flies the aircraft 
at extreme altitude, from 30,000 to 50,000 feet, 
and at high speed. The ordnance falls by gravity 
after release. This method of delivery is uncom­
mon in the field army area because aircraft flown 
at this altitude are highly vulnerable to surface­
to-air missile (SAM) fire. 

(2) Dive-bombing. The pilot flies the air­
craft at 30,000 to 45,000 feet at high speeds. 
Upon approaching the target, he dives the air­
craft on the target and releases the ordnance. 

(3) Dive-toss. The pilot flies the aircraft at 
high speed and high altitude toward the target. 
After diving toward the target, the pilot pulls 
up the aircraft into a climbing attitude; he then 
releases the ordnance which is literally tossed 
toward the target. 

9 000 - 10,000 FT. 

1 ~\\,_'c-'>· 
'l.-1 1 

( 4) Low-altitude bomb aiming systems 
(LABS). The pilot flies the aircraft between 
100 and 1,000 feet above the terrain at a speed 
of 400 to 750 knots. On approaching the target, 
at a predetermined point the pilot pulls up the 
a ircraft into a climbing attitude. The pilot then 
releases the ordnance and reverses his direction 
of flight. 

(5) Lay-down. This method is most fre­
quently used by fighter aircraft to deliver ord­
nance on targets in the field army area. The 
pilot flies the aircraft about 300 feet above 
ground level at speeds of 400 to 900 knots. The 
target course is over the target area. At the 
proper time, the pilot releases the ordnance and 
flies over the target without changing altitude. 
High speed and low altitude enhance the success 
of the mission. The ability to release ordnance 
at such low altitudes is possible because of ad­
vance made in the development of retardation 
devices. The speed of fall is reduced by drogue 
chute or retarding fins on the ordnance; thus, 
the aircraft can get out of the way before det­
onation occurs. 

f. Bomber Aircraft Delivery Methods (fig 
B-7). Although bombers are not commonly used 
on ta rgets in the field army area, they may 
employ the tactics discussed in (1) through ( 3) 
below. 

(1) High altitude. The pilot flies the bomber 
at 35,000 to 60,000 feet at speeds of 400 to 600 

"" J 
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F igure B-5. Dive-bomb. 
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knots. The ordnance falls by gravity after re­
lease. 

(2') Air-to surface missile (ASM). Air-to­
surface missiles have a range of 90 to more than 
500 nautical miles. With this range, the bombers 
can often be kept out of range of air defense 
artillery surface-to-air missiles (SAM). The pilot 
flies the bomber at any desired altitude because 
there is no fixed altitude requirement for release 
of the ASM. 

(3) Lay-down. The bomber can also use the 
lay-down method in the same manner as the 
fighter. 

g. Low-altitude Bomb Aiming Systems 
(LABS). 

(1) Basic principles. The basic principles 
of LABS (fig B-8) are-

(a) An initial point, which can easily be 
identified on the ground, is selected before the 
attack. In figure B-8, the initial point is a bridge. 

(b) After arriving at the initial point,
r the pilot flies a stated time-distance factor. Upon 

completion of this time-distance flight, the pilot 
pulls the aircraft up into a climbing attitude of 
45 °. Electronic devices release the ordnance of 
the proper time to insure maximum hit probabil­
ity. 

~ -SOK FT 

UP TO 800 KNOTS 

DIVE 30 - 45K FT 

UP TO 700 KNOTS 

DIVE TOSS 30 - 60K FT.. 
UP TO 700 KNOTS 

" 
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(c) Immediately after the ordnance re­
lease, the pilot continues the flight maneuver by 
putting the aircraft into a loop and reversing 
his direction of flight. 

(d) The LABS would be used primarily 
with nuclear weapons, although it may be used 
with conventional bombs. 

(2) Variation of LABS. Over-the-shoulder 
delivery is a variation of LABS (fig B-9). The 
nature of the terrain, weather conditions, or 
failure of the pilot to pick up the initial point 
may result in the pilot finding himself over the 
target area. When this happens, the pilot will 
continue on course and fly past the target, pulling 
the aircraft up past the vertical. At about 90° 
to 120°, the ordnance is released automatically. 
The ordnance will continue upward; the pilot 
will loop the aircraft at the top and maneuver 
it into a half-roll to get out of the way of the 
falling ordnance. 

B-5. Maximizing Defense Capabilities 

The optimum enemy capabilities and attack tech­
niques will be selected as a guide in maximizing 
defense capabilities. This does not imply that 
the defense will be designed against the fastest 

~ 
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Figure B-6. Fighter aircraft delivery methods. 
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Figure B-7. Bomber aircraft delivery methods. 

target or one operating at the highest altitude. probable enemy threat capable of being employed 
Defense design will be based on t he maximum in meaningful quantity. ' 
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Figure B-8. L ow-altitude bomb aiming system. 
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Figure B-9. LABS variation (over-the-shoulder 
delivery). 
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APPENDIX C 

SAMPLE INFANTRY BATTALION AIR DEFENSE SOP 

1st Battalion, 66th Infantry 
20th Infantry Division 
Taegu, Korea 
1 September 1970 

Annex E (Air Defense) to 1/ 66 TACSOP 

Section I. GENERAL 

1. REFERENCES. 

a. FM 23-17. 

b. 2d Bde, 20th Inf Div, TACSOP. 

c. 20th Inf Div TACSOP. 

2. APPLICABILITY. 

This SOP is applicable to all battalion air defense operations, active and 
passive. 

3. PURPOSE. 

This SOP-

a. Fixes responsibilities for development, execution, and supervision of 
battalion air defense training and operations. 

b. Establishes air defense rules, procedures, and communications chan­
nels for battalion air defense in accordance with applicable directives (see 
paragraphs lb, c). 

c. Provides a base for company and Redeye section SOP. 

Section 11. ORGANIZATION AND RESPONSIBILITIES 

4. ORGANIZATION. 

a. Organic. 

(1) Air defense section headquarters. 

(2) Redeye teams A, B, C, and D. 

b. Attached. 

(1) Additional Redeye teams may be attached to the air defense 
section when required. 

(2) Vulcan ADA units may be attached to the battalion when re­
quired for direct fire support. 

c. Organization for Combat (para 11). 

5. RESPONSIBILITIES 

a. Battalion Commander. (See paragraphs lb, c.) 

C-1 
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b. Battalion S3. 

(1) Supervise the overall establishment of the required battalion air 
defense procedures and primary and alternate channels for control of bat­
talion air defense operations. 

(2) Relay weapon control status orders, F AAR location/ data link 
frequency, friendly air movement information, and other pertinent infor­
mation received from the battalion commander or authorized external 
sources (para lb and le) to the air defense section headquarters and, when 
so advised by the Redeye section leader, to the company commanders. 

(3) For the battalion commander, impose Redeye weapons hold 
(para 13c) on an area/ time/ class of aircraft on a limited basis when 
deemed appropriate for the situation. 

(4) Controls issue of Redeye BCU's (peacetime) . 

(5) Exercise staff supervision over the battalion air defense officer 
(air defense section leader). 

c. Air Defense Section Leader. The air defense section leader is a com­
mander and also the battalion air defense officer. He will: 

(1) Command organic and attached Redeye teams not further attached 
to other units. 

(2) Maintain the battalion air defense SOP. 

(3) Provide air defense input to battalion plans. 

(4) Maintain Redeye team and FAAR position plots on the battalion 
situation overlay. 

(5) In conjunction with S3 Air, maintain friendly air movement data, 
using available materials, such as colored string and thumbtacks, to display 
time-annotated preplanned and immediate air activity of future or immed­
iate interest to the battalion's Redeye teams. 

(6) Maintain a journal of Redeye weapon control status orders re­
ceived, team location changes, operational status change, missiles on hand, 
and engagement results. 

(7) Advise the battalion commander and staff on employment and co­
ordination of organic and attached air defense means, if any, and recom­
mend air defense priorities in conjunction with the commander of at­
tached ADA units. The command relationship of the air defense section .. 
leader and a commander of attached ADA (employed in air defense role) 
will be specified by the battalion commander. 

(8) Plan and supervise section and team training in accordance with 
appropriate technical manuals, field manuals, and command directives. 

(9) Plan and exercise staff supervision of battalion training in pas­
sive air defense measures and use of non-air-defense weapons against 
hostile aircraft. 

(10) Maintain NCS for battalion air defense section command net. 
(11) Assign sector of responsibility to Redeye teams employed in gen­

eral or direct support roles. 

d. Company Commanders. 

(1) Support Redeye teams in direct support or general support as 
directed. 

(2) Command attached Redeye teams, with operational control exer-
cised in compliance with this SOP. ' 

____ _____J 
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(3) Supervise the employment of non-air-defense weapons against 
attacking enemy aircraft (para 13b and 15). 

(4) Consider air defense positions when positioning caliber .50 
machineguns. 

e. Section Sergeant. (See paragraphs la, b.) 

f. Section Driver/ Radio Operator. ( See paragraphs la, b.) 

g. Team Chief. (See paragraphs la, b.) 

h. Gunner. (See paragraphs la, b.) 

Section Ill. INTELLIGENCE 

6. AIR DEFENSE WARNING (RED/ YELLOW/ WHITE). 

a. See paragraph le. 

b. Redeye teams will be combat ready (para 14) during RED and YEL­
LOW air defense warnings. 

7. EARLY WARNING. 

a. See paragraph le. 

b. Early warning of the approach of hostile aircraft is originated external 
to the division and is broadcast over available warning nets (para 26a). 
Early warning of all air attacks is highly improbable. 

8. ALERTING. 

a. See paragraph le. 

b. The division forward area alerting radars (FAAR) will provide local 
alert information directly to the Redeye teams via data link to the team's 
target alert data display set (TADDS). The section leader will accomplish 
F AAR-team "pairing" based on F AAR location/ data link frequency re­
ceived from the S3 and section leader knowledge of team locations. 

c. All units, including Redeye teams, will exchange alert information 
by the fastest means available (voice, visual/audio signals, telephone). 

9. FRIENDLY AIR MOVEMENT. 

Available friendly air movement information (reference le), will be trans­
mitted by the S3 to the air defense section leader who will relay it to the 
Redeye teams when appropriate. Time in effect will be specified. This 
information is transmitted to warn Redeye teams when friendly aircraft 
are to be in the area. The team will not assume that all friendly flights 
will be preceded by friendly air movement information. Also see paragraph 
5c (5). 

Section IV. OPERATIONS 

10. CONCEPT. 

a. The objective of the Redeye air defense section is to limit the effective­
ness of enemy air offensive and reconnaissance efforts to a level permitting 
freedom of action to the 1st Bn, 66th Inf. A secondary objective is to con­
tribute to the air defense of the 20th Inf Div as a whole. Redeye has no 
ground fire support capability. 

b. All operations of air-defense-capable weapons have '. the secondary 
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mission of aggressively engaging by fire all aircraft attacking their units 
unless otherwise ordered by unit leaders. 

11. ORGANIZATION FOR COMBAT. 

a. Redeye teams are normally retained under battalion (air defense 
section) control. One of two tactical missions may then be assigned. 

(1) General support. The air defense section leader deploys his Red­
eye team so as to best defend the battalion as a whole. Emphasis will be 
placed on maintenance of overlapping fires and on coverage of avenues of 
low-altitude air attack threatening the battalion priority units/facilities 
specified by the battalion commander. The section leader will arrange for 
team tie-in to nearby units for purposes of coordinating security and mess. 
The general support tactical mission is most effective during semistatic con­
ditions when optimum firing positions can be occupied and adequately 
secured. 

(2) Direct support. The air defense section leader deploys his Red­
eye teams so as to best defend the companies specified to receive direct 
support. Teams move with the supported units as required for mission 
accomplishment, but otherwise remain under Redeye section leader com­
mand and control. Team tie-in to the supported unit will be as required 
for coordination of team positioning, security, and mess. This method is 
normal in the 1st Bn, 66th Inf. During this tactical mission, team A will 
normally defend company A, team B will normally defend company B, etc. 

b. Redeye teams may be attached to companies when battalion level 
control is impractical, as determined by the battalion commander, based 
on air defense section leader's recommendation. Also, see paragraphs 5b2) 
and 5d(2). When attachment is required, the same team-company pairings 
will normally be made as in direct support (a(2) above). 

12. DEPLOYMENT CONTROL. 

Redeye team general position areas will be selected by the commander (air 
defense section leader or company commanders) exercising operational 
control. Redeye team chiefs accomplish final position selection and report 
coordinates to section leader. Reference la provides criteria. 

13. FIRE CONTROL. 

a. See paragraphs lb, c. 

b. After declaration of hostilities, Redeye engagements will be in ac­
cordance with the prescribed weapon control status (c below) and hostile 
criteria (d below). Other air defense-capable weapons will be employed 
against aircraft only in self-defense. 

c. Redeye teams will be placed by the battalion commander, through S3, 
under any one or a mixture of the three weapon control statuses listed 
below. A "mixture" involves application of a particular status against a 
particular aircraft class only ( e.g., helicopter). 

(1) Weapons free. Under this status, Redeye teams will engage all 
aircraft not identified as friendly. Aircraft of unknown or doubtful identity 
may be engaged; however, every reasonable effort will be made to achieve 
a positive identity prior to the firing decision. Authority to declare this 
status rests above the battalion level; however, commanders may place 
Redeye teams authorized this status in a more restrictive status ( (2) and 
(3) below). 
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(2) Weapons tight. This is the normal wartime status for 1st Bn, 66th 
Inf, Redeye teams. Under this status, Redeye teams engage aircraft that 
they positively identify as hostile (e below). Aircraft of unknown or doubt­
ful identity will not be engaged. The commander is authorized to revert to 
this status from a weapons free status. He can also place teams authorized 
this status in a more restrictive status ( (3) below). 

(3) Weapons hold. Under this status, Redeye teams will nQt engage 
aircraft, except that the right of self-defense is not denied. The S3 and , 
commanders of attached Redeye teams are delegated weapons hold au­
thority. The S3 will respond positively to air liaison officer (ALO )-orig­
inated weapons hold requests whenever possible. Use of this status will be 
for limited periods as necessary to prevent premature disclosure of po­
sitions or to protect special friendly aircraft flights. 

d. Aircraft are identified as hostile when they are: 

(1) Attacking friendly troops or installations. 

(2) Bearing the insignia or having the configuration of an enemy 
air,craft. 

(3) Dropping flares over friendly territory without prior coordination. 

(4) Discharging parachutists or unloading troops in numbers in 
excess of the normal aircraft crew (six) without prior coordination. 

(5) Engaging in mine-laying operations without prior coordination. 

(6) Discharging smoke or spray over friendly elements without prior 
coordination. 

(7) Employing ECM devices over friendly territory without prior 
coordination ( e.g., chaff, corner reflectors, or decoys). 

e. Aircraft identification by Redeye teams will be by visual means. Iden­
tification received from external sources will be considered tentative until 
verified by team visual means. When the team is operating under the weap­
on control status of weapons tight, the team chief is responsible for posi­
tive identification of an aircraft as hostile prior to engagement and will 
declare weapons hold on those aircraft not so identified. Binoculars will 
be used to the degree feasible during the identification process. When the 
Redeye team members are acting independently, both are considered team 
chiefs and may identify aircraft. 

f. Red eye teams suffering total loss of communications will assume a 
weapons tight status as soon as the loss is discovered unless a weapons 
hold, with a specific time limit, is in effect. In this case weapons hold will 
be observed until the time limit, then the team reverts to weapons tight 
(para 26/). 

14. COMBAT READINESS. 

a. See paragraph 6b. 

b. A combat-ready Redeye team-

(1) Has its radio manned and operating in the required net. 

(2) Is actively performing airspace surveillance. 

(3) Is able to accompany the defended unit. 

(4) Has its basic load of weapons readily available, with batteries 
inserted in at least two unpacked rounds. 

(5) Meets all proficiency standards. 
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15. ACTIVE AIR DEFENSE. 

a. See paragraphs la through c. 

b. The sole Redeye mission is active air defense. Non-air-defense weapons 
will be used for active air defense against attacking aircraft on order of 
platoon and higher commanders. Concentrated automatic weapons fire will 
be exploited. Enemy helicopter landing zones will be covered by grenade 
launcher and mortar fire. 

16. PASSIVE AIR DEFENSE. 

a. See paragraphs la through c. 

b. The passive air defense measures of camouflage, cover, concealment, 
and dispersion will be habitually practiced. 

17. GUNNERY. 

a. Fire Coordination. When practical, fire coordination within a team 
will be on voice command of the team chief. Fire coordination between 
teams is accomplished through use of proper target selection procedures 
(b below), and through designation of sectors of responsibility (para 19).! 

b. Rules for Target Selection. The target which presents the most im­I mediate threat to the defended area or installation will be engaged first.
! . When faced with multiple targets of equal threat, the gunner should select 

the lead or right hostile aircraft in the primary sector of responsibility.I The team chief should select the trailing or left hostile aircraft. If no air­
I craft is attacking in the primary sector, or if no primary sector is assigned, 

the gunner should select the leading aircraft or the one on the right of the 
formation, and the team chief should select the second aircraft trailing or 
on the left of the formation. The team chief may designate targets by 
voice command. Fire will be withheld if friendly and hostile aircraft are 
closely intermixed. 

c. Number of Missiles to Fire. 

(1) Single, low-medium-performance, hostile aircraft. Fire one mis­
sile, assess results, and fire again if necessary. 

(2) Single, hostile, jet aircraft. When possible, team chief and gunner 
each fire one missile. 

(3) Multiple hostile aircraft. Team chief and gunner will continue 
firing one round per aircraft as long as the threat is within weapon capa­
bilities. The team chief will make a positive hostile identification prior to 
each engagement unless the team is deployed independently. 

18. SURVEILLANCE PROCEDURES. 

The sector of search is 360 °, with emphasis on the sector of responsibility 
(para 19) if assigned. Team members should alternate surveillance duties 
every 40 minutes if practical. (See.Ji'M 23-17.) 

19. SECTORS OF RESPONSIBILITY. 

Teams providing general and direct support normally will be assigned 
a sector responsibility by the air defense section leader. The commander 
of attached Redeye teams may assign sectors of responsibility. The sector 
of responsibility influences surveillance procedures and procedures for 
target selection. An assigned sector of responsibility will normally encom­
pass 30° to 180°. If none is assigned, the sector of responsibility is 360°. 

.. 

C-6 



FM 23-17 

20. MOVEMENT. 

a. Vehicle Loading. (See unit SOP.) 

b. Foot Movement. Teams moving on foot will: 
(1) Maintain radio or alternate communications. 
(2) Request assistance in carrying basic load of weapons. 
(3) Insure that weapons left behind are properly guarded. 

c. Section Headquarters Displacement. The air defense section head- , 
quarters will normally displace with the battalion operations section. When 
the air defense section headquarters is required to displace independently 
to maintain the required degree of control over the teams, the section ser­
geant will normally remain as liaison with the battalion operations section 
while the section leader and radio operator/ driver displace. 

21. POSITION SELECTION. 

a. Maximum Observation and Fields of Fire. Redeye firing positions 
should be selected as far forward as practical (/ below), on commanding 
terrain affording a minimum detection range of 5 kilometers, and with un­
obstructed fields of fire along the most probable low-altitude avenues of 
hostile aircraft approach. These positions should cover avenues of ap­
proach into the battalion area not otherwise defended by divisioned air 
defense artillery units. 

b. Mutual Support/ overlapping Fires. Teams should be positioned so 
that they provide maximum coverage of adjacent team's dead zones (FM 
23-17 A) with mutually supporting/ overlapping fires along probable enemy 
air avenues of approach. This criteria is most applicable when teams are 
deployed in a general support role. 

c. Defense in Depth. When sufficient teams are available, they should be 
deployed in depth to provide an increasing density of fire as the threat 
approaches the defended area. 

d. Accessibility. Ideally, firing positions should be accessible by vehicle 
to maintain mobility and facilitate resupply. The Redeye team can operate 
on foot when required. 

e. Location in Regard to Sun. Firing positions should be selected so as 
to minimize reflective and direct effects of the sun. 

f. Ground Security. Firing positions should not be selected beyond the 
protection of friendly troops unless provision is made to provide ground 
security fo:i:- the team. 

g. Safety. To preclude the possibility of burns or injury to other troops, 
a circular zone 13 meters in radius around the firing positions should be 
kept clear where possible to permit the team to fire in all directions. 

22. SAFETY. 

a. Hangfires, Duds, and Misfires. (See FM 23-17.) 

b. Required Clear Areas. (See FM 23-17.) The requirement for 13-meter 
gunner separation applies only to range firing. 

Section V. SERVICE SUPPORT 

23. ADMINISTRATION/ LOGISTICS. 

Annex H, 1st Bn, 66th Inf, T ACSOP. 
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24. REPORTS. 

Air defense section leader will report daily or as ordered to S3 as to section 
status and engagement results. 

Section VI. COMMAND AND SIGNAL 

25. COMMAND. 

Current operation order. 

26. COMMUNICATIONS. 

a. The air defense section leader, if collocated with the battalion S3, 
will monitor the Chaparral/Vulcan command net. 

b. The air defense section leader will monitor the battalion command 
net, using the organic AN/ VRC-47 radio set. Collocation of the air de­
fense section leader with the S3 or S3 Air is considered normal and will 
reduce the need for section transmission in the battalion command net. 

c. The air defense section leader will act as the net control station 
(NCS) for the Redeye section net, using the organic AN/ VRC-47 radio set. 

d. The Redeye team chief will operate in the Redeye section net when 
providing general or direct support, and in the designated company com­
mand net when attached to the unit, or as directed. 

e. The Redeye team chief will use voice, team telephone, or other desig­
nated means to maintain contact within the team and with nearby or 
designated companies as required. 

f. Red eye elements experiencing loss of primary communications will 
utilize all available alternate means (see CEOI). 

g. The air defense section leader will send hourly notices to teams under 
his control ;for purposes of checking communications and time standardiza­
tion. An exception is during mandatory periods of radio silence. 

h. The air defense section leader will assign TADDS frequencies to his 
Red eye teams (para 8b). 

i. Communications discipline and security will be enforced. (See CEOI 
and CESI.) 

•MUNROE 
LTC 

Distribution: A 
• 

Official: 
ls/Doughtie 

DOUGHTIE 
S3 
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APPENDIX D 

QUALIFICATION PROGRAM FOR REDEYE GUNNERS 

Section I. 

D-1. Purpose and Scope 

a. This appendix outlines and standardizes the 
scopes of examination for qualification of person­
nel armed with the Redeye weapon system. En­
couraging and training personnel to qualify in 
these examinations develops an advanced train­
ing program which tends to insure a high level 
of technical proficiency on the part of the indi­
vidual armed with Redeye and thereby directly 
contributes to the effectiveness of the battalion/ 
squadron air defense. 

b. These examinations are designed to test the 
ability of the soldier in those skills and tech­
niques directly related to employment and opera­
tion of the Redeye weapon system. They cover 
subjects considered to be essential to the pro­
fessional development and advancement of en­
listed personnel charged with the conduct of the 
air defense of units of all arms operating in the 
forward battle area. Training in preparation for 
these examinations will assist in the development 
of Redeye gunners and air defense sections (Red­
eye) and will prepare them to accomplish their 
assigned missions. 

D-2. Classification of Examinations 

The examinations are classified in order of in­
creasing difficulty corresponding to the knowledge 
and skills required of second-class, first-class, and 
expert Redeye missilemen. The second-class ex­
amination is planned at the level of knowledge 
and skill required of individuals serving as basic 
Redeye gunners. The first-class examination is 

GENERAL 

planned at the Redeye team chief level and the 
expert examination is designed to test the sol­
dier's overall knowledge of the Redeye weapon 
system, his ability in employing Redeye tactically 
while operating as the battalion/ squadron air 
defense section sergeant, and his ability as an 
instructor. 

D-3. Description of Examinations 

The examinations presented in this appendix have 
been prepared in sufficient detail to serve as a 
guide to examining boards as to the scope of 
knowledge and skill required at each qualifica­
tion level without negating the board's preroga­
tive to tailor the examination to meet the particu­
lar tactical requirements of the parent unit. In 
this respect, provision has been made for the 
inclusion of questions based on locally generated 
standing operating procedures and emergency or 
alert plans. Where appropriate, the examiner has 
been given a choice of test procedures and ques­
tions to permit flexibility in administration of 
the examination and to minimize the possibility 
of compromise. Solutions or answers have not 
been included because the examination require­
ments for the most part consist of practical ap­
plication of the required skills and knowledge. 
This approach precludes the learning of answers 
to stock questions but allows the appendix to be 
used by the soldier in preparing himself for a 
particualr examination by indicating the scope 
of the material in which he is expected to be 
proficient. 

Section II. ADMINISTRATION 

D-4. Examining Boards 
The examinations will be conducted by boards of 
officers appointed by the commanding officer of 
the next higher headquarters (or higher) in the 
chain of command of the unit to which the air 

defense section (Redeye) is organic. The boards 
will be composed of a minimum of three officers 
who, if practicable, are not members of the unit 
whose personnel are being examined. Officers 
appointed as board members should be knowledge-
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able in matters concerning Redeye system tac­
tics, employment, organization for combat, com­
mand and control, maintenance and support, and 
communications. Examining boards will be con­
vened at the discretion of the appointing author­
ity. 

D-5. Preparation of Examinations 

a. The examining board prepares all examina­
tions. In preparing examinations, boards should 
use thi,s appendix as a guide to insure adequate 
depth of coverage and to insure a reasonable 
degree of uniformity between the examinations 
conducted by different boards. All subject areas 
in thi,s appendix will be covered in each exam­
ination prepared and each area will be given the 
scoring weight indicated herein. Questions and 
procedures, however, should not follow the exact 
wording given in this appendix but should be 
varied in wording and content to prevent com­
promise and to prevent a passing grade by learn­
ing the examination only. The board will take 
positive precautions to prevent disclosure of ex­
amination content to candidates prior to con­
ducting the examination. 

b. If an examination item becomes obsolete or 
inappropriate due to modification of material or 
changes in tactics or doctrine, questions with 
the same weight based on the new material, 
tactics, or doctrine will be prepared and substi­
tuted for the obsolete item. 

c. The examining board is responsible for mak­
ing the necessary administrative arrangements 
for conduct of the tescs. 

D-6. Conduct of Examinations 
a. To the maximum extent possible, examina­

tions will be conducted in a manner that requires 
the practical demonstration of the required knowl­
edge and skills by the candidate. Oral and/ or 
written portions of the examination will be re­
stricted to those subject areas where the candi­
date is required to demonstrate possession of 
factual data concerning the weapon system and 
its ancillary equipment or to express himself 
verbally, as when acting as an instructor. 

b. Training devices, such as the field handling 
trainer and tracking head trainer, may be used 
instead of the Redeye weapon for the demonstra­
tion of proficiency in weapon handling, tracking 
and target acquisition, range estimation, and the 
techniques of target acquisition, range estima­
tion, and the techniques of target engagement. 

The SL-ARK No. 1 or GOAR kits may be used 
in examining candidates for proficiency in air~ 
craft recognition. 

c. Examining boards will exercise care in both 
preparing and administering examinations to 
insure validity. Success or failure of a candidate 
should depend solely on possession or lack of the 
required knowledge or skill. 

D-7. Eligibility 

a. Any person who has satisfactorily completed 
the Redeye gunner's qualification course and has 
been awarded the additional skill identifier R6 
to his basic MOS (AR 611-201) is eligible tp 
take these examinations. The examining boar~ 
is responsible for verifying the eligibility of each 
candidate. 

b. A candidate for the second-class examina­
tion must meet the basic eligibility requirement 
in a above. A candidate for the first-class ex­
amination must be currently qualified as a second­
class missileman (Redeye) at the time he takes 
the examination. A candidate applying for the 
expert examination must be currently qualified 
as a first-class missileman (Redeye) at the time 
he takes the examination. 

D-8. Qualification 

Each examination is assigned a total weight of 
100 points. The minimum score required for qual­
ification in any of the three classifications is 75 
points. 

D-9. Requalification 

a. Expert M'issileman (Redeye). Requalifica­
tion as expert missileman is required every 3 
years until three successive qualifications are 
attained. No further requalification is then re­
quired. 

b. First-Class Mi,ssileman (Redeye). Requali­
fication at the first-class level is required every 
2 years until the soldier qualifies at the expert 
missileman level. After two successful qualifica­
tions at the first-class level, the soldier must at­
tempt to qualify at the expert level. Failure to 
qualify as expert missileman will invalidate the 
soldier's existing first-class missileman classifi­
cation and require reexamination at the first­
class level. 

c. Second-Cl,ass Missileman (Redeye). Requal­
ification as second-class missileman is required 
yearly until the soldier qualifies at the next higher 

• 
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level. The soldier must attempt to qualify at the 
first-class level after two successive second-class 
missileman awards. Failure to qualify at the 
first-class level will result in invalidating the 
soldier's existing second-class classification and 
require reexamination at the second-class level. 

D-10. Reports and Records 

The examining boards will report the results 
of the examinations to the appointing authority 
who will issue appropriate orders announcing 
the qualification badge awards. Records of qual­
ifying candidates will reflect qualification badge 
awards in accordance with current regulations. 

D-11. Qualification Badges 

Qualification badges are of three classes: Expert, 
Shatrpshooter, and Marksman. When used to des­
ignate qualification level with the Redeye weapon 
system, these badges correspond to expert, first­
class, or second-class missileman ( Red eye), re­
spectively. A component bar, inscribed MISSILE, 
is worn attached to the qualification badge. 

D-12. Responsibility of Commanders 

a. Air Defense Secti<m Leaders. Air defense 
section leaders are responsible for training their 
section personnel so that they will be adequately 

qualified in the subject areas covered in these 
examinations. This training and subsequent 
qualification of personnel will improve the tech­
nical proficiency and morale of both the individ­
ual and the unit. The section leader will actively 
encourage all section personnel to strive toward 
ultimate qualification at the expert level. The sec­
tion leader will maintain informal records of the 
qualification status of each Redeye gunner and 
will provide training opportunities for the in­
dividual designed to further his technical pro­
ficiency and prepare him for qualification at 
successively higher levels. 

b. Battalion/ Squadron Commander. Comman­
ders of units having organic air defense sections 
(Redeye) are responsible for supervising the 
training of the air defense section personnel, 
integrating the training of the section into the 
unit's overall training program, and actively en­
couraging section personnel to qualify under these 
examinations. 

c. Higher Unit Commanders. Higher unit com­
manders, who are appointing authorities for the 
examining boards, are responsible that board 
members are competent in the Redeye field, im­
partial, and well-acquainted with the duties of 
air defense section personnel. Supervision of ex­
aminations is the responsibility of the appointing 
authority. 

Section Ill. SECOND-CLASS MISSILEMAN (REDEYE) EXAMINATION 

D- 13. General 
This section provides guidance in preparation of 
the second-class missileman (Redeye) qualifica­
tion tests. The questions listed are intended to 
define the scope and depth of knowledge of skill 
required of the candidate and do not constitute 
the actual examination. Examining boards should 
draw up questions of similar scope and depth. 
The scoring weight assigned each major sub­
ject area will be as indicated after each para­
graph heading. The exact number of questions 
used in each subject area may be determined by 
individual boards and will be the number the 
board considers the minimum necessary to re­
quire the candidate to demonstrate the required 
level of knowledge and skill. 

D-14. Communications (Weight 10) 
Questions on communications should be confined 
to the communications equipment assigned by 

..., TOE to the Redeye t eam and should explore the 

candidate's knowledge of basic radiotelephone 
procedures, Redeye section command net, com­
munications security, and equipment operation 
and maintenance. The following questions sug­
gest the scope and depth of the examination: 

a. Recite the letters of the phonetic alphabet 
and the numbers O through 9. 

b. Point out, name, and describe the use of 
the communications equipment issued to the Red­
eye team. 

c. Perform operator maintenance on the team 
radio equipment. 

d. Energize the team radio and en\er the Red­
eye section command net. 

e. Write a complete message for radio trans­
mission, using the correct format. 

f. Transmit a message to the Red eye net con­
trol station over the team radio, using correct 
radiotelephone pro<;:edure . 
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g. Receive, authenticate, and acknowledge a 
message from th~ air defense section headquar­
ters. 

h. Act as a radio relay between the net control 
station and another Redeye team. 

i. Establish wire communications to a nearby 
defended unit (company/ battery/ troop). 

D-15. Technique of Fire (Weight 10} 

Questions on technique of fire should test the 
candidate's ability to apply this knowledge to 
an engagement situation. The technique-of-fire 
rules reduce target range and speed determina­
tions required by the Redeye gunner during the 
engagement sequence. Typical examination ques­
tions are as follows : 

a. Low/ Medium-Performance Targets. State 
and explain the following rules for engaging low/ 
medium-performance targets: 

(1) Activation. 

(2) Uncaging. 

(3) Fire. 

(4) Hold fire. 

(5) Cease fire. 

b. High-Performance Targets. State and ex­
plain the following rules for engaging high-per­
formance targets : 

( 1) Activation. 

(2) Uncaging. 

(3) Right-angle delay. 

(4) Hold fire. 

(5) Fire. 

(6) Cease fire. 

D-16. Map Reading (Weight 10) 

Questions on map reading should test the candi­
date's ability to read and use a military map to 
the extent of moving to a tactical position de­
signated by map coordinates and preparing a 
range card at the position. The following ques­
tions are typical : 

a. By inspection, locate your present position 
on a map. 

b. Locate on the map the point designated by 
the following coordinates: _____ 

c. Using the map, selectthe best route of 

travel to a designated point and measure the 
road distance to that point. 

d. Using the team vehicle, move to the desig­
nated area and occupy the position. 

e. Using the map and a compass, prepare a 
range card showing the azimuth and distance of 
prominent objects or terrain features with re­
spect to the position. 

f. From the map, determine the elevation of 
the position. 

D-17. Command and Control (Weight 15) 

The candidate should have extensive knowledge 
of command and control at the team level as 
prescribed in the Redeye annex to the unit SOP. 
Typical examination questions are as follows : 

a. Explain the meaning of the statement: the 
right of self-defense is not denied. 

b. Explain each of the hostile criteria listed in 
the Redeye SOP. 

c. Explain the meaning of the three ADA 
weapon control statuses and describe the targets 
that may be engaged under each status. 

d. From a hypothetical multiple attack situa­
tion presented by the examiner, select the target 
to be engaged first. 

e. Explain the action to be taken and the 
weapon control status to be assumed in the event 
of complete loss of communications. 

D-18. Aircraft Identification (Weight 30) 

A high level of proficiency in aircraft identifica­
tion is vital in the employment of Redeye and 
failure to attain the required accuracy will auto­
matically disqualify the candidate. The test will 
be conducted in a classroom environment, using 
a slide projector and either the SL-ARK No. 1 
or GOAR aircraft recognition kits. The examiner 
will select and display 100 slides of currently 
operational aircraft. To qualify for the second­
class missileman badge, the candidate must cor­
rectly identify at least 92 of the slides presented. 
This will result in the award of 30 points to the 
candidate. The examiner may award an addition­
al point for each aircraft above 92 correctly 
identified up to a maximum of five bonus points. 
These bonus points will not be computed in the 
overall test score of a candidate who would 
qualify without them, but may be used to pass 
a candidate who otherwise would not qualify. 

• 
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D-19. Weapon System Characteristics (Weightr- 10) 

The candidate should know the major physical 
and technical characteristics of the Redeye weap­
on system. Typical examination questions are as 
follows: 

a. State 11 of the following characteristics of 
the Redeye weapon: 

r (1) Weight of missile and launcher. 

(2) Maximum launcher elevation angle in 

I degrees at fire. 

(3) Superelevation angle in degrees for

I right-to-left and left-to-right courses. 

(4) Size of the safety zone surrounding the 
Redeye launch site.r 

(5) Maximum missile velocity during flight.r 
I (6) Maximum time of flight until self-des-

truct occurs. 

(7) Missile spin rate during flight. 

(8) Infrared seeker field of view. 

(9) Maximum seeker look angle. 

(10) Maximum seeker tracking rate. 

(11) Minimum battery/ coolant unit life after 
activation. 

b. Describe the sequence of events necessary 
to arm the Redeye warhead. 

c. Describe the range ring profile of a specific 
aircraft. 

D-20. Weapon Handling and Target Engage­
ment (Weight 15) 

The candidate should demonstrate proficiency in 
weapon handling and in engaging targets by 
simulating at least three complete engagement 
sequences, using tracking head trainer M49. Tar­
gets of opportunity may be used or, if aircraft 
are available, preset courses may be flown. Each 
engagement must require the candidate to detect 
the aircraft, make an identification, range the 
aircraft using the Redeye sight, and complete the 
weapon handling sequence through fire. The ex­
aminer must base his judgment of proficiency on 
close observation of the candidate~~ skill, speed, 
and precision in detecting, ranging, acquiring, 
and firing at the target. Any hesitation or incor­
rect action should be assessed against the candi­
date. Each complete course may be awarded a 
maximum of five points. 

Section IV. FIRST-CLASS MISSILEMAN (REDEYE) EXAMINATION 

D-21. General 

This section provides guidance in preparing test 
elements for qualifying candidates as first-class 
missilemen (Redeye). The examination is pre­
pared as explained in section II but should be of 
greater scope and depth. Items from the second­
class examination may be included in this exami­
nation if combined with additional items of in­
creased complexity and difficulty. Additional sub­
ject areas should also be tested. Major subject 
areas to be tested, scoring weights, and typical 
questions are presented in paragraphs D-22 
through D-29. 

D-22. Communications (Weight 10) 

a. Draw a sketch of the Redeye section com­
mand net. 

o. Act as net control station and: 

(1) Open the Redeye section command net. 

(2) Require each Redeye team to report into 
the net. 

(3) Establish a log and make the appro­
priate entries. 

(4) Transmit at least 10 messages to the 
teams, requiring each message to be authenti­
cated, receipted for, and read back for an ac­
curacy check. 

c. Lay field wire between two points desig­
nated by the examiner. The line should require 
that at least one splice and one overhead road 
crossing be made. 

D-23. Map Reading and Selection of Firing 
Positions (Weight 10) 

a. Explain how the third division of the GEO­
REF system is determined and how much area 
is covered. 

b. State the point of origin of the GEOREF 
system. 

c. State the basic principles by which positions 
are selected. 

d. Name the factors which are considered in 
selection of individual team firing positions. 
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e. State the advantages and disadvantages of 
selected Redeye positions in relation to unit posi­
tion. 

f. Describe occupation of position by the team, 
stating the sequence in which various operations 
should be performed. 

g. Explain the aids found on the lensatic com­
pass to assist in maintaining orientation when 
traveling at night. 

D-24. Security, Storage, and Destruction 
(Weight 5) 

a. State the publication which contains classi­
fication data for the Redeye weapon system. 

b. List the action to be taken by the user unit 
for security of the basic load of Redeye weapons. 

c. Define the term, "exclusion area." 

d. State the classification of the missile seeker 
section. 

e. State the quantity-distance regarding inha­
bited areas for five Redeye weapons (unbarri­
caded). 

f. State the storage temperature limit. 

,g. State the burn time of safety fuze. 

h. List the material needed to effect destruc­
tion by demolition (nonelectric method). 

D-25. Command and Control (Weight 10) 

a. Explain rules for target selection applicable 
to the Redeye system as defined •in Redeye tac­
tical standing operating procedures. 

b. Explain the terms: 

(1) Weapon control status. 

(2) Sp~cial flight information. 

(3) Passive defense. 

(4) Air defense warning. 

c. State and define the terms, general support, 
direct support, and attachment, and give an exam­
ple of each. 

d. Discuss factors affecting accomplishment of 
the Redeye mission to include tactics of the enemy, 
vital areas, and terrain. 

D-26. Aircrafi- Identification (Weight 30) 

The examiner-will conduct the test as explained 
in paragraph D-18. To qualify for the first-class 

missileman badge the candidate must correctly 
identify at least 95 of the 100 slides presented. 
This will result in the award of 30 points to the 
candidate. The examiner may award an additional 
point for each aircraft above 95 correctly identi­
fied up to a maximum of three bonus points. 
The bonus points will not be computed in the 
overall test score of a candidate who would qualify 
without them, but may be used to pass a candidate 
who otherwise would not qualify. 

D-27. Weapon System Characteristics 
(Weight 15) 

a. Briefly describe the functional sequence of 
the Redeye weapon during firing from warmup 
to warhead detonation. 

b. Describe the effects of minimum target ele­
vation angle (MTEA) for crossing targets. 

c. Illustrate the approximate launch zone for 
a high-performance aircraft. 

d. Illustrate the approximate launch zone for 
a low / medium-performance aircraft. 

e. Describe the effects of atmospheric condi­
tions on IR radiation acquisition. 

f. Describe how the inner performance bound­
ary is established for all targets. 

g. Illustrate the IR radiation pattern of a ty­
pical high-performance jet aircraft. 

D-28. Section Drill (Weight 10) 

a. Section Drill in Assembly Area. Conduct sec­
tion drill, using all section personnel. Include all 
commands given to personnel and responses to • 
commands. Explain the actions taken by t~e sec­
tion sergeant, team chief, gunner, and section 
headquarters radio operator for each of the fol­
lowing commands : 

(1) COUNT OFF. 

(2) CALL OFF. 

(3) EXAMINE EQUIPMENT. 

(4) REPORT. 

(5) PREPARE TO MOVE OUT. 

b. Action Drill at Redeye Position. Explain the 
actions taken by the team chief and gunner, using 
the tracking head trainer, for each of the follow­
ing commands (include the indications on the 
tracking head trainer) : 
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(1) PREPARE FOR ACTION. D-29. Instructional Ability (Weight 10) 
(2) 
(3) 

TARGET-PREPARE TO ENGAGE . 
FIRE WHEN RE ADY. 

Conduct a 20- to 30-minute period of instruc­
tion on a subject relating to Redeye employment, 

(4) CEASE FIRE . command and control, or SOP. 

, . 
' 

.. 

'---

Section V. EXPERT MISSILEMAN (REDEYE) EXAMINATION 

D-30. General tactics which may be employed against the team. 
Typical questions of this nature include the fol­This section provides guidance in preparing test 
lowing:elements for qualifying candidates as expert mis­

silemen ( Rede ye). The examination is prepared a. Explain or illustrate the following methods 
as explained in sections II and IV but should be of delivery: 
of greater scope and depth. Examination items (1) Dive-bombing.
from the first-class examination may be included 

(2) Dive toss bombing.in the examination if they are combined with 
additional items of increased complexity and dif­ (3) Low-altitude bomb aiming system 
ficulty. Major subject areas to be tested, scor­ (LABS). 
ing weights, and typical questions are presented ( 4) Air-to-surface missile. 
in paragraphs D-31 through D-35. 

b. Explain the air attack variations which may 
be employed against Redeye.D-31. Map Reading (Weight 20) 

a. Make a sample log and plot for land navi­ c. State typical tactical high-performance air­
gation by dead reckoning, using a motor vehicle. craft characteristics to include-

(1) Dimensions of fuselage and wingspan inb. Determine one of the following: 
meters. 

(1) The slope (or grade) between two points 
(2) Approximate attack speed.on a road on t he map. 
( 3) Approximate detection distances in me­(2) The direction of flow of a stream or 

ters.river on a map or aerial photograph. 

(3) Whether an observer at one point on the d. State the typical low / medium-performance 
map would be able to see another point. aircraft characteristics to include--

(1) Dimensions of fuselage and wingspan in c. Discuss situation maps maintained by bri­
gade and battalion and post a simulated acetate­ meters. 
covered situation map with various symbols, de­ (2) Approximate attack speed. 
signated by the examiner, based on data posted 

(3) Approximate detection distances in me­
on a chalkboard. 

ters. 
d. Given a magnetic azimuth, determine the 

e. Describe the aircraft national markings of
corresponding grid azimuth, using the declina­

the following, using two out of three choices:
tion diagram on the map corrected for annual 
change. ( 1) Four NA TO countries (air forces only). 

(2) US Air Force, Army and Navy.e. Explain the difference between a strip map 
and a panoramic sketch . (3) Four Communist-block countries. 

f. Ex.plain the method of locating an unknown f. Define close air support. 
point on the ground by using-

D-33. Tactics (Weight 20) ( 1) Resection. 
a. State the rules for engagement given in the(2) Intersection. 

unit tactical SOP and discuss their application 
D-32. Tactics of Enemy Aircraft (Weight 10) to the Redeye team. 

The candidate should have some knowledge of b. Outline the organization of the infantry, 

,. • 
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mechanized infantry, armored, ,and airmobile/ air­
borne divisions and discuss the need of the major 
components thereof for air defense. 

c. Discuss the basic considerations for siting 
Redeye units to perform the air defense mission. 

d. Conduct a map reconnaissance for selection 
of. a Redeye position and justify the position se­
lected. 

e. State the relationship of Redeye to air de­
fense artillery units employed with or near front­
line units. 

f . Answer selected question(s) concerning the 
provisions for local security prescribed in the 
unit alert plan or Redeye SOP. 

g. Explain how the Redeye teams are employed 
during dismounted operations. 

h. Explain how Redeye teams are employed dur­
ing defense of a unit march column. 

i. Explain the principles and factors influen­
cing Redeye defense design. 

j. Demonstrate Redeye defense design proce­
dure. 

k. Discuss the division tactical operations ce~­
ter to include the airspace coordination element 
(ACE) mission and personnnel. 

l. Prepare an overlay-type operation order. 

D-34. Tactical Control Ability (Weight 20) 

For this portion of the examination, the candi­
date will assume tactical control of an air defense Q 
section headquarters prior to and during a sim­
ulated attack by hostile aircraft. He will per­

•form all necessary procedures in accordance with 
the unit Redeye tactical SOP. The examiner will 
make advance arrangements for realistic simu­
lated hostile target information to be transmitted 
to the teams over the Redeye net. The candidate 
will be graded on his adherence to SOP and 
exercise of sound judgment including timely dis­
semination of appropriate conditions of readi­
ness and intelligence. 

D-35. Instructional Ability (Weight 30) 

Conduct a 45-minute period of instruction on a 
subject relating to Redeye defense planning. 

.. 

J 
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APPENDIX E 

SAMPLE SOP FOR REDEYE RANGE FIRING 

G3 RANGE DIVISION 

Fort __________ _ _ 

SOP 

REDEYE MISSILE FIRING 

Contents 

Section I. 
II. 

III. 

General 
Drone Requirements 
Range Safety and Redeye Missile Firings 

Section I. GENERAL 

1. PURPOSE. 

a. To set forth procedures for units engaged in Redeye missile firing on 
Fort ___________ range facilities. 

b. Establish safety procedures for units utilizing the Fort _____ 
range. 

2. GENERAL. 

This SOP applies to all Redeye weapon firing on the Fort _______ 
range. 

a. Current AR's, TM's, FM's and Fort ________ regulations, 
where applicable, remain in effect. 

b. Reproduction of this SOP is authorized. 

c. Range requests. See Fort _________ Regulation ____ 

d. Observers/ spectators. 
(1) Will be no closer than 50 meters to the rear of the firing point. 
(2) Will remain outside of the surface danger area during firing. 
(3) Will not be permitted within 100 feet to the side or 200 feet 

to the rear of drone launch area (FM 44-120). 

Section II. DRONE REQUIREMENTS 

3. PURPOSE. 

To establish policies and prescribe procedures under which radio-controlled 
aerial targets are utilized and controlled. 

4. RESPONSIBILITIES. 

a. Range Office. Prescribing flight pattern and launch position area for 
all target drones flown on Fort ____ ____ range facilities. 

FM 23-17 
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b. Requesting Unit/Agency. 

(1) Providing personnel and equipment necessary for maintenance, 
launch, flight control, recovery of target drones, and necessary security. 

(2) Exercise operational control over all target drones flown over 
the Fort ___________ range. 

(3) Provide radar coverage of entire flight pattern. 

c. Drone Controller. The drone controller must be designated as drone 
control safety officer to insure drone flight safety. 

5. DUTIES OF DRONE CONTROL SAFETY OFFICER. 

The drone control safety officer will: 

a. Insure that all safety requirements pertaining to the flight of target 
drones are followed. 

b. Exercise personal radio control of target drone flights. 

c. _Insure that the target drone remains within prescribed limits and is 
launched only with permission of the OIC. 

d. Direct the transmittal of parachute command followed by maximum 
dive command to drones lost by the radar. 

e. Insure that a hazardous area 100 feet to side and 200 feet behind the 
drone launcher position is established and only authorized personnel 
admitted. 

f. Cause a search of the airspace by radar where a target drone is lost 
to a:scertain whether it reacted to the parachute or dive command. 

g. Report to the range office the status of any uncontrolled target drones, 
giving continuous reports until the drone is lost by radar or visual contact. 
These reports will be of two types: 

(1) A "certain" uncontrolled drone is a drone which is still being 
tracked by surveillance radar or visual observation but will not execute 
steering or parachute commands. 

(2) A "probable" uncontrolled drone is a drone which has been lost 
by the surveillance radar. Procedures will be taken as outlined in d above. 
Reports will be made to the range office as to whether the radar could 
detect the lost drone. 

h. Insure that all reports of uncontrolled drones have been rendered, 
and that last known coordinates, altitude, speed, direction of travel, amount 
of flying time remaining, time that control was lost, and information that 
parachute command or maximum dive command had been given. 

i. Insure that target drones are never flown over personnel or equipment 
nor closer than 500 meters ground range except in launching and recover­
ing procedures. 

, j . Insure that the drone contains the minimum fuel necessary to ac­
complish its mission; JATO bottles may be jettisoned within the authorized 
flight pattern. 

k. Insure a system of notification exists for warning personnel when a 
drone is out of control. Minimum requirement is directed telephone between 
the drone controller and the OIC. 

6. UTILIZATION. 

a. Permission to launch drones will be obtained from OIC. 

~ 

.. -

-...__/ 

E-2 



/ 

~ 

tf 

_,, 

FM 23-17 

b. The requesting unit/ agency will furnish a vehicle, equipped with 
grappling hook and fire extinguisher, for the removal of damaged drones 
from the vicinity of weapons or ammunition. 

7. COURSES. 

All flights will be conducted within the flight pattern designated by the 
range office. 

8. RECOVERY." 
Target drone recovery will be performed by the requesting unit/ agency 
with the assistance of EOD personnel. 

Section 111. RANGE SAFETY AND REDEYE MISSILE FIRINGS 

9. PURPOSE. 
To establish safety procedures for Redeye firings on this installation. 

10. RESPONSIBILITIES. 

Responsibilities as outlined in Fort ________ Reg ___ _ _ 
will apply. Additional responsibilities are as follows: 

a. The requesting unit/ agency will designate an officer in charge (OIC) 
of firing. 

b. The OIC will be responsible for the conduct of all phases of Redeye 
range firing. 

c. A qualified safety officer will be designated by the requesting unit/ 
agency during all live firing and surveillance tests of the Redeye weapon. 
He will be responsible for the administration of all safety aspects involving 
personnel and equipment associated with conduct of the tests. He will be 
assigned no other duties while acting as safety officer. 

d. Each individual participating in the firing is responsible for knowing 
and practicing current safety procedures. Any doubts as to correct safety 
procedures will be referred to the OIC or safety officer f~>r clarification. 

e. The requesting unit/ agency will insure radar coverage of entire 
surface danger area and restricted airspace. 

.. f. The safety officer will insure only outgoing targets are fired on . 

11. MEDICAL SERVICE. 

Firing or missile prefiring checkouts will not be conducted unless at least 
one ambulance, one qualified medical aid man, and first aid equipment 
are present at the firing range or range control tower. 

12. RANGE FIRES. 
See Fort _ ________ Reg ________ 

13. SAFETY LIMITS. 

a. As prescribed by range safety cards. 

b. Azimuth limit markers will be utilized and be readily identifiable 
by the safety officer. 

c. G3 Range Division will insure that all access roads leading into the 
area covered by the Redeye weapon surface danger area overlay are 
blocked. (See chapter 19, FM 23-17.) 

E-3 
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14. CLASSIFICATION OF COMPLETE WEAPON (TM 9-1400-426-12). 

a. Quantity-distance classification: Class 7 ( explosive content to be based 
on HE in warhead plus propellant). 

b. Storage compatibility group: Group F. 

c. ICC classification: Explosive A (rocket ammunition with explosive 
projectile) . 

15. STORAGE OF WEAPONS. 

In compliance with standards established in TM 9-1300-206, Redeye 
weapons will be stored in the post ammunition storage area when they 
are not being tested or fired. 

16. ISSUE OF MISSILES. 

Requesting unit/ agency will submit DA Form 581 for issue in accordance 
with established ammunition request requirements. 

17. TRANSPORTATION OF MISSILES. 

The Redeye missile will be transported in accordance with CON Reg 
380-3. 

18. SECURITY. 

a. A complete missile is classified CONFIDENTIAL. 

b. Security precautions will be taken in accordance with applicable 
security regulations and CON Reg 380-3. 

19. SAFETY INVOLVING TEST SET. 

a. The missile test will be accomplished prior to launch time in an area 
to be specified by the OIC. 

b. The safety officer will verify that the area is safe prior to external 
weapon and telemetry power being applied. 

20. FIRING PERSONNEL SAFETY. 

a. All personnel will be behind barricades from start of countdown 
until cleared by the safety officer. 

b. The safety officer will not look in the direction of missile flight until 
after sustainer ignition. 

c. The weapon round will not be fired at elevation angles greater than 
65 ° or less than 15 ° or from positions which restrict rearward passage 
of exhaust gases. 

21. PERSONNEL AND WEAPONS AUTHORIZED IN FIRING BAR­
~ICADE. 

a. No personnel other than the gunner and safety officer will be within 
50 meters of the firing barricade at the time of firing. 

b. Only one weapon will be within the firing barricade. 
22. CLOTHING AND EQUIPMENT FOR GUNNER AND SAFETY 
OFFICER. 
The gunner and safety officer will wear the following: 

a. Eye protection (available on the weapon round). 

b. Body armor. 

.__.) 
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c. Steel helmet. 

23. COMMUNICATIONS. 

a. The requesting unit/ agency will establish and be responsible for the 
necessary communications. 

b. The safety officer will have direct communications with the OIC. 

c. Requesting unit/ agency will establish wire communication between 
the radar site and OIC. 

d. A cease-fire command will be given any time that communications 
are lost. The safety officer will resume firing only when communications 
are reestablished. 

24. INSERTION OF LA UN CHER BATTERY/ COOLANT UNIT (BCU). 

a. The launcher BCU will be out of the launcher except just prior to 
firing. 

b. The safety officer will notify the OIC when the gunner inserts the 
launcher BCU. 
25. REMOVAL OF EXPENDED LAUNCHER BATTERY. 

a. The launcher BCU reaches an external temperature of 400 ° F., when 
fired, making the case unsafe to touch for approximately 15 minutes. 

b. The BCU must be removed from the Redeye launcher by grasping 
it by the heat-insulated cap. 

26. CEASE FIRE. 

a. Cease-fire command may be given by the following personnel: 
(1) Range officer. 
(2) Gunner. 
(3) Telemeter monitor. 
(4) OIC. 
(5) Safety officer. 
(6) Drone NCO. 
(7) Any other personnel observing an unsafe condition. 

b. If the cease-fire command is given prior to launcher battery activa­
tion, the gunner will continue to train the weapon downrange and remove 
the battery from the launcher. The gunner will then set the launcher 
securely on top of the barricade and await further instructions. 

27. MISFIRES. 

a. If a misfire occurs, the gunner will: 

(1) Attempt to fire the missile by relocating and resqueezing the 
firing trigger, providing the gunner has acquisition and the target is within 
the safety limits. 

(2) After the gunner is given the cease-fire command as a. result 
of a misfire, he will cage the gyro and immediately remove the launcher 
BCU from its receptacle and place the weapon on the ground or in a dud 
pit area, keeping the launcher pointed downrange at all times. 

(3) The gunner will then move away from the weapon in a direction 
perpendicular to the launcher longitudinal axis. 

(4) The weapon will be left in place for 30 minutes, after which 
'--
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time qualified personnel will short the rocket-motor ignition leads, thus 
allowing safe handling. 

b. If the missile only ejects, the weapon will be left in place for 30 
minutes and then destroyed by qualified explosive ordnance demolition 
personnel. The safety officer will notify the OIC. 

28. DUDS. 

a. Location of duds will be reported to the OIC. 

b. The OIC will report the location of duds to the range office which 
will notify EOD personnel. 

c. Under no circumstances will persons other than trained and author­
ized EOD personnel handle duds. 

I!> 

• 

29. ACCIDENTS. 

See Fort _____ ____ Reg --- ------· 

30. DEFECTIVE WEAPON. 

The following defects are causes for disqualifying a weapon for firing 
(Weapons so disqualified will be returned to post ammunition storage 
area.): 

a. Front disk in the front of the launch tube has been broken. 

b. Dents, cracks, severe abrasion of the launch tube exterior, or other 
evidence of mishandling. 

c. Cracked or broken grip stock assembly. 

d. Aft shock ring holding aft seal has been pushed forward along launch 
tube. 

e. Rattling noises in launch assembly discovered by shaking weapon. 

f. Flattened sling mounting brackets. 

g. Aft launcher breakable disk broken. 

h. Mud, ice, or other impediment on aft seal. 

i. Weapon will not track. 

• 

.. 
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APPENDIX F 

REDEYE WEAPON SYSTEM ITEMS 

• 
Nomenclature Part No. Type designator FSN 

Guided Missile System, Intercept-Aerial, 10398952 M41 1425-930-9923 
Monopak 
Guided Missile System, Intercept-Aerial, 10398951 XM41E2 1425-183-5990 
Unipak 
Guided Missile System, Intercept-Aerial, 10211286 XM44E2 1425-930-9922 
Telemetry 
Guided Missile System, Intercept-Aerial, 10214925 M46A2 1425-933-5352 
Training 
Shipping and Storage Container, Guided 10215052 M571 8140-93'7-1340 
Missile System (Monopak) 
Shipping and Storage Container, Guided 10226996 XM585 8140-880-7285 
Missile System (Unipak) 
Training Set, Guided Missile System 10216026 M76 6920-809-0399 
Guided Missile System, Intercept-Aerial, 10215507 M49 1425-089-5675 
Training 
Battery Charger, Guided Missile System, 10215774 NA 6130-089-5677 
Training 
Battery, Guided Missile System, Training 10215788 NA 6135-878-6504 
Shipping and Storage Container, G~ided 10215787 M590 8140-87~479 
Missile System, Training 
Moving Target Simulator 10228800 M87 6920-179-7343 
Mounting Kit, Vehicle, Guided Missile System 

a. Upper Section Shipping and Storage 8035599 NA 8140-403-5754 
Container Assembly 

b. Harness Assembly 10662242 NA 1450-936-7936 
Battery/ Collant Unit Carry Case 8035348 NA 1440-809-2683 
Adapter, Freon Filling, M49E3 10662120 NA 6920-179-7292 

0 
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INDEX 

• Aircraft characteristics and 
recognition: 

Characteristics ________________ 

Paragr9-Ph 

4-10 

Page 

4-4 

Paragraph 

Type armored division 
Redeye nets _________________ ll-8 

Wire ___________________ ______ ll-9 

Page 

11-4 
11-4 

Recognition _________________ __ 4- 11 4-5 Decontamination: 
Recognition training (See 

Training Procedures.) 
Principles 
Procedures 

_________ _______ ____ 
____________________ 

6-2 
6-4 

6-1 
6-1 

Responsibility for recognition _ _ _ 4-13 4- 5 Protection _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6-3 6-1 
Special considerntions __ _ _ _ _ _ _ _ _ 

Air defense section command net 
(See Communications.) 

Air defense SOP _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
Army training test ( See Training 

4-12 

app C 

4-5 

C-1 

Defense design ( See Fundamentals 
of Redeye Employment.) 

Destruction: 
Burning _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6-6 
Demolition ____________________ 6-7 

6-2 
6-2 

Procedures.) Gunfire _______________________ 6- 8 6-3 
Combat operations: 

Airlifted assault phase _______ -14-17 
Airmobile/ airborne operations __ 14-15 

14-6 
14- 5 

Detection ( See Target Engagement 
Procedures.) 

Attachment ------------ -------14-6 
Base defense ------ ------------14-16 

14-2 
14-5 

Drill: 
Section _______________________15-1-15-8 15- 1 

Commander's organizational 
options --------------------- 14- 3 

Direct support --------------- -14- 5 
General support ______________ -14-4 

14-1 
14- 2 
14-1 

Team: 
Abbreviated action com-

mands and drill ________ 15-12 
After-action reports _______ 15-13 

15-5 
15-6 

March column defense --------- 14-11 14-4 Preparation for action _____ 15-10 15-3 
Night operations ______________ 14-13 
Principles _____________________ l 4-2 
Reaction capabilities to early 

warning --------------------14-12 
Redeye team in attack _________ 14-9 

14-5 
14-1 

14-4 
14-3 

Target detection and 
engagement ________ _____ 15-11 

Termination of drill _______ 15-14 
Duds (See Safety.) 
Early warning ____ ________ ___ _____ 4- 7 

15-4 
15-6 

4-4 
River crossing operations _____ -14-14 14-5 Field handling trainer (See 
Support of battalion in 

defense _____________________ 14- 10 
Support of battalion in 

offense ___________-__________ l 4-8 

14- 3 

14-2 

Training Devices.) 

Firing procedures: 
Firing trigger depressed _ _ _ _ _ _ _ 3- 12 
Interrupting firing sequence _ _ _ _ 3-11 

3-9 
3-8 

Command and control: Precautions prior to firing _____ 3-4 3-6 
u Air defense plan --------------10-5 

Army air defense command 
post ________________________ 10-4 

Control facilities __ ____________ 10-4 

10-4 

10-3 
10- 3 

Superelevation and lead - - ______ 
Target acquisition ____________ 
Target detection, tracking,

and ranging ________________ 

3-10 
3-8 

3-6 

3-8 
3-7 

3-7 

u Definition of terms ______ ____ 10-2 10- 1 Uncaging switch _ _ _ _ _ _ _ _ _ _ _ _ _ 3-9 3-7 
Delineation of basic 

responsibilities _____________ _10-3 10-2 
Weapon activation and 

warmup ____________________ 3-7 3-7 
Fire control __________ _______ __ 10-7 
Redeye concept _______________ 10-8 
Rules and procedures _________ -10-5 

10-4 
10-8 
10-4 

Weapon readying procedures 

Fundamentals of Redeye 
employment: 

__ _ 3- 5 3-7 

SOP __ ____ --- ----------------10-5 10-4 Defense planning and design 9-6 9-8 
Communications: Deployment guidelines _ _ _ _ _ _ _ _ _ 9-5 9-4 

Arm and hand signals __________ ll-11 11-6 Employment considerations _____ 9- 2 9-1 
External radio nets ___________ ll-5 11-2 Evaluating defense 
F AAR frequencies and effectiveness ________________ 9-12 9-15 

location ___________________ -11-7 11-4 Factors influencing air defense 
Internal radio nets ____________ ll-6 

Radio ------------------------ 11-3 
11-2 
11-11 

design ---------------------- 9-4 
Points of evaluation ________ __ _ 9-10 

9-3 
9-12 

Radio nets ____________________ ll-4 11-2 Principles influencing air 
Radiotelephone procedure ______ ll-2 llLl defense design __ ~ _ _ _ _ _ _ _ _ _ _ _ 9-3 9-1 
Reports _____________________ _ll-10 11-5 Redeye burst locator _______ ____ 9-11 9-13 
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Paragraph Page Paragraph Page • 

Redeye defense design Redeye system: 
procedure __________________ 9-8 9-8 Description . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2- 2 2-1 

Redeye effectiveness t emplates __ 9-7 9-8 Field handling trainer __ _ _ _ _ _ _ 2-6 2-9 
Guided missile training set ____ 2- 7Ground security (See Reconnaissance, 2-11 
Redeye weapon system items __ _ app F F-1Selection , and Occupation of 
Sequence of operation:Posit ion.) 

Gunner skills _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4- 18 4- 22 Acquisition _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-12 2--14 
Firing ___________________ 2- 14 2-15 
Guidance __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-18

Handling procedures __ _ _ _ _ _ _ _ _ _ _ _ _ _ 3- 3 3-1 
2-18Hangfire (See Safety.) Missile coast _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-16 2-16Identification markings ____________ 3-1 3-1 Missile ejection _ _ _ _ _ _ _ _ _ _ _ 2-15 2-15

Infrared acquisition : Sustainer motor ignition __ _ 2-17 2-17
Infrared acquisition Uncaging gyro and inserting

boundaries _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4-15 4-11 superelevation _ _ _ _ _ _ _ _ _ _ 2- 13 2-14
Nature of infrared radiation _ _ _ 2-9 2-12 Warhead detonation _______ 2-19 2- 18 

Misfire (See Safety.) Weapon activation and 
Mission, organization, responsibili- warmup _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-11 2-13 

ties, and equipment: Weapon operation __ _ _ _ _ _ _ _ 2- 10 2-12 
Dut ies and responsibilities ~_ _ 8-4 8-2 Shipping and storage
Organization __________________ 8-2 8-1 container _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2-4 2-7
Mission __ __________________ - __ 8-1 8-1 Test set AN/ TSM-82 ______ ___ 2-5 2-8 
Recently fielded equipment _ _ _ _ _ 8-6 8- 5 Redeye weapon ____________________ 2-3 2-2 
Section equipment _____ ____ ___ 8-5 8- 3 References ______ __ ________________ appA A-1 
Target alert data display set Safety : 

(TADDS) ·-- - ---- --------- - 8-7 8-5 Damaged weapon __________ __ _ 3- 17 3-15
Moving target simulator (MTS): 

Duds ---------------- --- ---- - 3-15 3-15
Criteria for determining Firing angle limitations ________ 3- 19 3-16

student performance ---------17-10 17-10 Firing from vehicles _ _ _ _ _ _ _ __ _ _ 3-20 3-17
Description, general __________ -17-1 17-1 

Hangfire ------------ ------ ---- 3-13 3-14
Description of major Misfire _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3-14 3-15components ____ __ ___________ 17-3 17-2 Redeye weapon hazards ________ 3-18 3-15
Instructor procedures ________ __ 17-7 17-8 Shipment, storage, and security:
Prerequisites for MTS training __ l 7-5 17-7 Issue and control ______________ 7-6 7-2Purpose ______________________ 17-2 17- 2 Personnel clearance _ _ _ _ _ __ _ _ _ _ 7-4 7-1
Target film programs _________ 17-4 17- 6 Safeguarding _______________ __ 7-3 7-1
Target film training objectives __ l 7-6 17-7 Security ___________________ __ _ 7-2 7-1
Use of range ring profiles _____ l 7-9 17-8 Shipment and security ______ __ 7-1 7-1 

Non-air-defense weapons (See Transportation security ________ 7-5 7- 2 
Survivability.) Survivability: 

Preoperational inspection Active self-defense measures ___ 13-4 13-1 
procedures _____________________ 3-2 3- 1 Local security of Redeye 

positions _________________ ___ 13-3Qualification program ________ __ ___ app D D- 1 13-1 
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By Order of the Secretary of the Army: 

W. C. WESTMORELAND, 
General, United States Army, 

Official: Chief of Staff. 
VERNE L. BOWERS, 
Major General, United States Army, 
The Adjutant General. 
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