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Foreword

FOREWORD

PURPOSE AND SCOPE

This manual provides procedures for
planning and executing nonnuclear
weapons delivery missions using the F-5E
and F-5F aircraft, The various delivery
modes are described and the factors
which influence weapons delivery for each
mode are identified. Physieal and
functional descriptions of weapons and
their suspension and release systems are
included to establish characteristies and
method of operation, Tables are provided
to determine release points for each
delivery mode, type of weapon, and
release condition, Techniques of weapons
delivery and tactics to be employed are
not disecussed except as needed to
deseribe delivery requirements and
illustrate the use of data. Information on
combat tacties and techniques is available
in AFM 3-1 Tactical Fighter Weapons
Employment. Classified information is
contained in three confidential
supplements:

AIM-9B-2, -3
launch data.
Bomb and Fuzing
data

| T.0. 1F-5E-34-1-1-1

T.0. 1F-5E-34-1-1-2 AIM-9E series
deseriptive and
launch data
T.O. 1F-5E-34-1-1-3 AIM-9J/N/P
series descrip-
tive and

launch data

The following nonnueclear weapons,
associated equipment, and training devices
are used with the F-5E and F-5F aireraft:

NONNUCLEAR WEAPONS

Ammunition, 20 millimeter

Missile, AIM-9B/E/J/N/P series
(Sidewinder)

Roecket, 2.75-inch (FFAR)

Bomb, GP, 500-pound (low drag), MK-82

Bomb, GP, 500-pound (retarded), MK-82
Snakeye I

Bomb, GP, 1000-pound (low drag), MK-83

Bomb, GP, 2000-pound (low drag), MK-84

Bomb, GP, 750-pound, M117

Bomb, Leaflet, M129E2

Bomb, Practice, MK-106

Bomb, Practice, BDU-33 Series

Destruetor, 500-pound, MK-36

Bomb, Cluster, 750-pound, CBU-24B/B,
-49B/B, -52B/B, -58/B, -58A/B,
-71/B, -T1A/B

Bomb, Fire, 750-pound, BLU-1 and -27
Series (Finned and Unfinned)

Bomb, Fire, 500-pound, BLU-32 Series
(Finned and Unfinned)

Flare, Nluminating, MK-24, LUU-2/B

Flare, Target Marking, LUU-1/B,-5/B

ASSOCIATED EQUIPMENT

Gun, 20-millimeter, M-39

Dispenser, Practice Bombs and Rockets,
SUU-20A(M), -20A/A, -20B/A

Dispenser, Flare, SUU-25A/A, C/A, E/A

Launcher, Wingtip, for AIM-9 missile

Launcher, Roeket, 19-tube, LAU-3/A,
A/A, B/A, -60A

Launcher, Rocket, T-tube, LAU-68A/A,
B/A

Target Rocket, TDU-11/B

Adapter assembly for SUU-20 (used on
3 only)

TOW Target System, A/A3TU-15 (includ-
ing TDU-10/B Target)

ARRANGEMENT

SECTION |, DESCRIPTION

This section describes weapons delivery
modes and weapons suspension, aiming,
and release systems and contains brief
physiecal and functional deseriptions of
weapons and weapons components. The
information is designed to aequaint the
pirerew with weapon and aireraft
characteristics which influence delivery
and with the systems that control the
aiming and release of weapons.
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SECTION 11, NORMAL PROCEDURES

Secetion Il presents preflight, inflight, and
postflight procedures required to perform
weapons delivery missions. Procedures for
verifying correctness of weapons
suspension and modes of fuzing, installed
weapons safing and arming, weapons
aiming and release, and for recovery with
unexpended weapons are ineluded.

SECTION I1l, EMERGENCY PROCEDURES

Procedures for emergency release and
jettison of weapons, dispensers, launchers,
and other stores are furnished in this
section, Evacuation distance criteria
which apply when weapons are involved in
fire are also provided.

SECTION IV, SUPPLEMENTARY DATA

This section presents information on
faetors which must be considered when
planning weapon delivery missions.
Ineluded are safe escape (safe separation)
criteria to avoid weapon effect, miss or
error analysis, film assessing, atmospheric
conversion values, gun boresighting, fuze
arming data, ballistic formulas, 20mm
ballistie tables, and trigonometric tables.

SECTION V, PLANNING PROCEDURES AND
SAMPLE PROBLEMS

Weapon delivery mission planning
procedures and forms, along with sample
problems, are given in this seetion. Used
with the data in seetion VI, they provide
a systematic means of dealing with all of
the faetors that bear on the weapon
delivery problem. Procedures and sample
problems are presented for each of the
delivery modes with explanations of the
application of data from the tables in
section VI.

SECTION VI, PLAMNING CHARTS AND TABLES

This section contains planning forms, fuze
arming time and safe esecape distance

iv
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tables, angle-of-attack and sight
depression angle charts, altimeter and
airspeed error correction charts, and
tables showing release information for
each type of weapon and each delivery
mode for variables of delivery angle,
altitude, and airspeed.

PUBLICATION DATE

Currency of data is shown by the date
whieh appears on the title page of this
manual. Reference to this date should be
made when questions arise on manual
content, The publication date includes the
date of the latest change.

CHECKLIST

The manual contains itemized procedures
with necessary amplifications. The
checklist eontains itemized procedures
without the amplification. Primary line
items in the weapons delivery manual and
checklist are identical. If a formal safety
or operational supplement affeets your
checklist, the affected checklist page will
be attached to the supplement.

AUTHORIZED EXTERNAL STORES

For authorized external stores and inflight
limitations, refer to T.0. 1F-5E-1 flight
manuasal.

CHAMNGE SYMBOL

The change symbol, shown by a black line
in the outer margin of a paragraph,
indicates text changes made to the
current change. Changes to illustrations
are indicated with a miniature hand.

WARNINGS, CAUTIONS, NOTES

The following definitions apply to
"Warnings," "Cautions," and "Notes" found
throughout this manual,
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[wanmins }

Operating procedures, techniques,
ete, whiech could result in personal
injury or loss of life if not carefully
followed.

CAUTION

.
¥

Operating procedures, technigues,
ete, which could result in damage
to equipment if not ecarefully
followed.

NOTE

An operating procedure, technique,
ete, which is considered essential
to emphasize.

WORDING

The use and intended meaning of the
words "shall," "will", "should," and "may"
in this manual are as follows:

nShall” and "will" are used to indicate a
mandatory requirement.

"Should"™ is used to indicate a
nonmandatory or preferred method of
accomplishment.

"May" is used to indicate an acceptable
or suggested method of accomplishment.

LOCAL REPRODUCTION

All eharts, forms, data, and tables
contained in this manual or based on
manual content may be reproduced for
local use.

AIRCRAFT CODE SYSTEM

A code system to identify text,
illustrations, charts, and procedures

Foreword

peculiar to the following models of the
F-5E and F-5F aireraft is as follows:

a. A\ — Information applicable to the
following Air Force serial-numbered
aireraft:

F-5E

AF71-1417 thru AF71-1421
AFT72-1386 thru AF72-1406
AFT73-0846 thru AFT3-08B8
AFT73-0890

AFT73-0892 thru AF73-0902
AF73-0933 thru AF73-0990
AF73-1626 thru AF73-1646
AFT74-0958 thru AF74-0997
AF74-1362 thru AF74-1575
AF74-1582 thru AF74-1617
AF75-0314 thru AF75-0373
AF75-0442 thru AF75-0461
AF75-0491 thru AF75-0527
AF75-0573 thru AF75-0627
AF76-0471 thru AF76-0490
AFT76-1643 thru AF76-1676
AFT7-1771 thru AFT77-1777
AFT78-0770 thru AFT78-0773
AF78-0789 thru AFT78-0798
AFT79-1688 thru AF79-1691

F-5F

AFT73-0889 and AF73-0881
AF75-0681 thru AF75-0702
AFT75-0709 thru AF75-0711
AFT75-0735 thru AFT75-0742
AF76-1614 and AFT6-1615
AFT76-1640 thru AF76-1642
AFT7-1778 and AFT7-1779
AF78-0774 thru AF78-0787
AF78-0802 and AF78-0803

b. 4 -- Information applicable to
the following Air Force serial-numbered
aireraft:

F-5E

AFT77-0332 thru AF77-0335
AF77-0366 thru AF7T7-0379
AFT7-1767 thru AF77-1770
AFT78-0028 thru AFT78-0037
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F=5F

AFT77-0336 thru AFT7-0350
AF77-0359 thru AF77-0361

e. Text, illustrations, and charts
applicable to all models of aircraft are
not coded.

d. Text, illustrations, and charts
applicable to the individual model aircraft
are identified as F-5E or F-5F, or @@
and ) , respectively.

e. When complete paragraphs are
affected, the appropriate code will appear
opposite the heading.

vi
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f. Notes, cautions, and warnings are
treated as individual paragraphs with
regard to coding.

g. Steps of a procedure have the code
preceding the action item when the
procedure applies to individual model
aireraft.

YOUR RESPONSIBILITY — TO LET US KNOW

Comments, corrections, and questions
regarding this manual are welcome. Any
deficiencies, comments or
recommendations for changes should be
submitted on AF Form 847 and forwarded
in accordance with T.0. 00-5-1 thru your
Command Headquarters to San Antonio
ALC/MMSRE, Kelly AFB, TX 78241.
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TIME COMPLIANCE TECHNICAL ORDERS

Time Compliance
Technical Orders

The following TCTOs and ECPs are applicable to this manual.
Reference to T.0. or ECP number within brackets [ ] in the
text and illustrations of this manual requires referral to this
list. TCTOs not yet released, or those known to be completed,
are not included. Referenced TCTOs will be deleted from this
list after one year beyond the rescission data published on the
TCTO or supplement extension, if issued, For a complete list of
TCTOs affecting F-5E/F aircraft, refer to Fighter Aireraft
Numerical Index, T.0. 0-1-71 and supplements thereto.

T.O. PRODUCTION RETROFIT
NUMBER TITLE EFFECTIVITY EFFECTIVITY
1F-5E-588 | FCR Antenna AF74-1561 thru AF71-1417 thru AFT1-1421

Angle Change AF74-1575 AFT72-1386 thru AF72-1406

(ECP 168) AFT75-0330 thru AFT73-0846 thru AF73-0888
AF75-0373 AF73-0890

AF75-0493 thru AFT73-0892 thru AF73-0902

AFT75-0500 AFT73-0933 thru AF73-0990

AF75-0515 thru AF73-1626 thru AF73-1646

AFT5-0527 AF74-0958 thru AF74-0997

AF74-1362 thru AFT74-1560

AF74-1582 thru AFT4-1617

AF75-0314 thru AF75-0329

AF75-0442 and AF75-0443

AF75-0457 thru AF75-0461

AFT75-0491 and AF75-0492

AF75-0501 thru AF75-0514

1F-5-736 | Formation Lights |(@ AF74-1548 thru @ AF71-1417 thru AF71-1421

on Launcher AF74-1575 AF72-1386 thru AF72-1406

Rails (ECP 151) AF74-1617 AF73-0846 thru AF73-0888
AF75-0316 and AFT3-0890

later AFT73-0892 thru AF73-0902

AFT73-0933 thru AF73-0990

AF73-1626 thru AF73-1646

AF74-0958 thru AF74-0997

AF74-1362 thru AF74-1547

AF74-1582 thru AFT4-1616

AFT75-0314

and AF75-0315

Change 2 vil




Munition Identification

MUNITION IDENTIFICATION

T.O. 1F-5E-34-1-1

ITEM IDENTIFICATION J

"U" FOR UNIT

SERIAL NUMBER

MODEL DESIGNATOR

INSTALLATION

INSTALLATION DESIGNATORS

A — Aireraft installed, fixed installa-
tion or may be expended on

mission.

vehicle,

wz © w
|

ITEM IDENTIFICATION DESIGNATORS

AD
BB
BD
BL
BR
BS

CB

cC
CD

CN
FM
FZ

GA
GF
GP
GU
KM
LA

viii

Certain Adapting Items
Explosive Items

Simulated Bombs

Bombs and Mines

Bomb Racks and Shackles
Munition Stabilizing & Retarding
Devices

End Item Cluster Bombs or Dis-
pensing Munitions

Actuator Cartridges
Clustered Munitions {(Not End
Items)

Miscellaneous Containers
Munitions Fuzes

Fuze Related Items

Aireraft Guns

Gun Related Items

Podded Guns

Miscellaneous Guns

Kits

Aireraft Installed Launchers

—  Aircraft installed, must be ex-
pended on mission.
— Ground item, movable, not a

Ground item, not self-propelled.
— Ground item, self-propelled.

Ammunition Links

Ground Based Launchers
Oluminating Units
Miscellaneous Armament Items
Miscellaneous Simulated Munitions
Munitions Handling Equipment
Miscellaneous Munitions
Mounts

Leaflet Dispensers
Ammunition

Internal Dispensers

Dummy Rockets

Rockets

Gun-Bomb-Rockets Sights
Stores Suspension & Release
Items

Miscellaneous Tanks

Test Items

Warheads

Training Warheads




T.O. 1F-5E-34-1-1

Glossary

GLOSSARY, REFERENCES

ABBREVIATIONS ~ .

AND

F-5 34-8[1)A

GLOSSARY

ADVERSE YAW: A yaw opposite to the
direetion of turn induced by rolling
motion and aileron deflection. The yaw
moment is greatest at high angles of
attack and full aileron deflections.

AIM OFF DISTANCE: The ground
distance subtended by the depression from
flight path. At release this represents the
distance between the flight path intersect
point and the target.

AIMPOINT: Preplanned sight pipper
alignment point on or near the target for
wesapon release.

AIRCRAFT AXES: There are three axes
whiech are mutually perpendicular and
have a eommon point of interseection at
the CG:

a. Longitudinal axis: This axis is
parallel to the fuselage reference line.
The aireraft rotates about this axis when
rolling.

b. Vertiecal axis: The aireraft rotates
about this axis when yawing.

e. Lateral axis: Parallel to a line thru
the wingtips. The aireraft rotates about
this axis when changing angle of attack.

ANGLE OF ATTACK (AOA): The angle
between the chord line and aireraft flight
path or velocity vector.

ANGLE OF INCIDENCE: A fixed angle

between the wing chord line and the
fuselage reference line,

BALL AMMUNITION: Inert projectile.

BOMB RANGE: Horizontal distance of
bomb travel after release,

BOMB TRAJECTORY: The path of a
bomb with reference to the airmass from
release to detonation. The trajectory is
the result of bomb ballisties, release
veloeity, release angle, and release height
above burst or impact.

BORESIGHT: Determine the gun bore
axis and its harmonization with the sight
system.

BULLET DENSITY: Number of rounds
passing thru a 1-square-foot area per unit
of time.

BULLET DISPERSION: Deviation of
bullet impact from the aiming point.

CEA; Circular Error Average. Used to
measure distance error about an aimpoint.

Cp, MAX: Maximum coefficient of lift.

CEP: Circular Error Probability. Used to
measure deviation about a center of
impaet.

COSINE: The trigonometric function that
for an acute angle in a right triangle is
the ratio between the side adjacent to
the angle and the hypotenuse.

CORRECTED SIGHT DEPRESSION: True
sight depression corrected for rangewind,

DELAY ELEMENT: Fuze ecomponent-
explosive train relay unit with designed
burn time,

ix
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DEMOLITION:
effect (shock).

Destruection by blast

DEPRESSED SIGHT LINE: A line that
results from looking thru the pipper after
the sight has been depressed.

DETONATOR: Fuze component-explosive
train igniter relay unit.

DIVE ANGLE: Negative piteh angle in
relation to loecal horizon.

EFFECTIVE ANGLE: The maximum
distance at which a weapon may be
expected to inflict casualties or damage.

EFFECTIVE SIGHT DEPRESSION: The
amount of depression between the flight
path and the depressed sight line,
Effective and required sight depression
will be the same when preplanned release
conditions are met,

FIXED BORELINE (FBL): An imaginary
line projected thru the gun barrel to
infinity parallel to the ZSL.

FLIGHT PATH (FP): Path of aircraft
with reference to airmass (aireraft
attitude minus angle of attack).

FLIGHT PATH IMPACT POINT: See Aim
Off Distance.

FRAG: Fragmentation (designed shrapnel
effeot),
F-S5TOP: A numerical value used to

calibrate the diaphragm of a eamera and
controls the amount of light passing thru
the aperture,

FUSELAGE ANGLE OF ATTACK: Angle
between fuselage reference line and flight
path in mils.

FUSELAGE REFERENCE LINE (FRL): A
basic reference line extending thru the

fuselage parallel to the longitudinal axis
of the aireraft.

FUZE: Munition device designed to
provide controlled detonation.

X
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G: QGravitational acceleration 32.16
ft/sec/sec,

GRAVITY DROP: The effect of gravity
on & bullet/missile trajectory.

GROUND TRACK: Aircraft line of
movement over the ground.

HANGFIRE: When a missile fails to
launch after all normal procedures have
been accomplished, A potential hangfire
period is normally considered to be 15
minutes,

HARMONIZATION: Adjustment of guns to
fix bullet impaect point at sight pipper
point at most effective range. Basically,
it is the orientation of three reference
lines: ADL, sight line, FBL.

IGNITER: Fuze designed to initiate
combustion of fire bombs.

INCENDIARY: Material designed to start
local eombustion.

LAUNCHER LINE: An imaginary line
projected thru the launcher tube to
infinity.

LEAD: The distance between the moving
target and the point at which the gun is
aimed so as to hit the target.

LINEAR ACCELERATION: A change in
velocity or rate of such change measured
in one direction.

MACH: Mach number (MN), Measurement
of velocity or speed with relation to the
speed of sound.

MEAN PARALLAX: The average linear
or vertical distance or separation between
sight and guns,

MIL: Angular measurement that subtends
1 foot of 1000 feet.

MISFIRE: A time starting 15 minutes
after missile hangfire (attempted launch)
condition during which no smoldering
occurred.




T.0. 1F-5E-34-1-1

MSEC:
second,

Milliseconds, one msec = 0.001

PARALLAX ERROR: The error induced
by the horizontal and vertical distance
between the sight to gun, launcher, or
bomb rack.

PASSIVE HOMING: The missile guides
upon energy waves transmitted by the
target. The missile does not transmit a
signal that can be detected by the target.

PIPPER: The 2-mil diameter aiming
reference in the center of the optical
sight reticle.

POP UP: A rapid climb from a lower
altitude to an entry or attack position.

PRESSURE ALTITUDE: Altitude read on
the pressure altimeter when set on 29.92
inches mercury.

PREDICTION ANGLE: Total lead angle
required after calculation for target
motion, trajectory shift, gravity drop, and
air density.

PROXIMITY: Munition fuze design and
capability to detonate ordnance prior to
target contact.

RADAR SIGNATURE: The radar
reflectivity pattern of a specific aireraft
from different angles.

RANGEWIND: Headwind or tailwind

component,

REQUIRED SIGHT DEPRESSION: The
amount of depression below FFP necessary
to produce an effective sight picture,
determined by flight conditions of dive
angle, airspeed, and release altitude.

RESULTANT FORCE: A single force
whose direection and magnitude results
from several combined forees.

RIPPLE: Sequential multiple release.

Glossary

SAT: Safe air travel. Bomb linear fall
distance before aiming.

SIGHT DEPRESSION: Total sight
depression. The angle between the zero
sight line (ZSL) and the depressed sight
line,

SIGHT DEPRESSION FROM FP: The
optical sight depression value in mils
minus ZSL angle of attack.

SIGHT PICTURE: The relationship of the
pipper position to the target.

SINE: The trigonometric funetion that
for an acute angle in a right triangle is
the ratio of the side opposite the angle
to the hypotenuse.

SLANT RANGE (SR): The distance from
the aircraft to the target at the time of
weapon firing/release.

SNAKEYE (SE): Fin-retarded GP bomb.

TANGENT: The trigonometric funetion
that for an acute angle in a right
triangle is the ratio of the side opposite
to the side adjacent.

TARGET ELEVATION:
above MSL.

Height of target

TNT: Trinitrotoluene. Cast loadable,
general-purpose explosive compound.

TOTAL G: Radial-G plus or minus
component of 1-G gravity.

TOTAL SIGHT DEPRESSION: The sight
setting whiech includes the angle between
the zero sight line and the depressed
sight line.

TRAJECTORY: Final path of a munition
with reference to the airmass considering
all effeetive factors.

TRAJECTORY SHIFT: Angular deviation

of bullet trajeetory from fixed boreline
toward aireraft FP.
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TRITONAL: Explosive mixture of TNT
and aluminum powder, used primarily for
blast effect,

VELOCITY JUMP: The angle thru which
a rocket rotates, in the vertical plane, as
it shifts into the relative wind. The
magnitude of the angle determines the
LOD, whieh is obtained by taking the
product of the launch factor (F) and the
(LL) angle of attack.

%11
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VT: Radio proximity. Fuze designation.

ZERO SIGHT LINE (Z8L): The base or
zero line for all sight computations
before parallax correction. In the F-5E
and F-5F, the ZSL is parallel to the
armament reference line (ARL) and fixed
bore line (FBL) and is 2 degrees below
the fuselage reference line (FRL)
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AfA
ACCEL
ACQ
ADL
AGL
AHRES

AIM

ALT
AMMO
ANG
ADA
AOD
AOP
ARL
APl

BDU
BFD
BIT

BLU

CcADC
CAMR
CAS
CEU
CCW
CDF
CEA
CEP
CG
CL
CR
Ccw

db
DEG
DEPR
DF
DFF
DG
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ABBREVIATIONS

-A-

Air to Air

Acceleration

Aequisition

Armament Data Line

Above Ground Level

Attitude Heading Reference
System

Air Launched, Intercept-
Aerial, Guided Missile

Altitude

Ammunition

Angle

Angle of Attack

Aim-0Off Distance

Aim=-0ff Point

Armament Reference Line

Armor Piercing Incendiary

~B-

Bomb Dummy Unit
Battery Firing Device
Built-In Test

Bomb Live Unit

all=

Centigrade (Celsius)
Central Air Data Computer
Camera

Calibrated Airspeed
Cluster Bomb Unit
Counterclockwise
Confined Detonating Fuze
Circular Error Average
Circular Error Probability
Center of Gravity
Centerline

Cruise

Clock wise

==

Decibel

Degree

Depression

Dogfight

Depression from Flight Path
Dogfight Gun

DISP Dispenser
DIST Distance
DM Dogfight Missile
..E_
ECM Electronie Countermeasures
ECP Engineering Change Proposal
ELEC Electric(al)
EMER Emergency
EMER Emergeney All Jettison
ALL JETT
EOD Explosive Ordnance Disposal
EX-G Excess G (acceleration of
gravity)
EXT External
-F-
F Finned
FBL Fixed Boreline
FCR Fire Control Radar
FFAR Folding Fin Aircraft Rocket
FFOD Firefighting Operational
Distance
FLT Flight
FOD Foreign Object Damage
FP Flight Path
FPS Frames Per Second
FRL Fuselage Reference Line
FT Feet
FWD Forward
_{:‘:_
G&C Guidance and Control
GBL Gun Bore Line
GLC Gyro Lead Computer
GP General Purpose
GW Gross Weight
-H.
HE High Explosive
HEAT High Explosive Antitank
HEI High Explosive Incendiary
HEI-T High Explosive Incendiary
Tracer
Hg Mercury
HOB Height of Burst
HSI Horizontal Situation Indicator
Hz Hertz
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Abbreviations

IAS
ICAO

IMN
INBD
IND

IN RNG
IR

KCAS
KIAS
KT
KTAS

LAU
LB
LCOSS

LDGP

LK ON
LL

LOS

MAN
MAX
MER
MFBL
MIN
MK
MLG
MM
MOD
MODIAW
MOM
MSL

NM

xvi

e

Indicated Airspeed

International Civil Aviation
Organization

Indicated Mach Number

Inboard

Indicator

In Range

Infrared

=K=

Knots Calibrated Airspeed
Knots Indicated Airspeed
Knots

Knots True Airspeed

-L-

Left

Launcher

Pound

Lead Computing Optieal }ight
System

Low Drag General Purpose

Left Inboard

Loek-on

Launcher Line

Left Outboard

Line of Sight

=M=

Maneuvering/M anual
Maximum

Multiple Ejector Rack
Mean Fixed Bore Line
Minimum/Minute

Mark

Main Landing Gear
Millimeter

Modified

Maodified In Accordance With
Momentarily

Mean Sea Level/Missile

=N=

Nautical Mile

Change 2
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0oDU
OPER
OUTBD

PER
PMI
PRESS
PWP

QTY

R

RBL
RECON
REL

REFP

RET

RET DEPR
RET INT
RI

RIPL

RKT
RKT/DISP
RNG

RO

SE

SEC
SPD
SPD BEK
SR

58T
STBY
SW

5YS

TAC
TAS
TCTO

-0-

Optical Display Unit
Operate
Outboard

=-p-

Persistence

Pearlite, Malleable Iron
Pressure

Plasticized, White Phosphorus

Q-

Quantity

R

Right

Radar Boresight Line
Reconnaissance
Release

Range Error Probability
Retarded

Reticle Depression
Reticle Intensity
Right Inboard

Ripple

Rocket
Rocket/Dispenser
Range

Right Outboard

-5~

Snakeye

Seconds

Speed

Speed Brake

Slant Range

Safe Separation Time
Standby

Switeh

System

-T-

Tactical

True Airspeed

Time Compliance Technical
Order
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- TDC Target Designator Control -¥-
TEMP Temperature
TER Triple Ejector Rack VEL Veloeity
Tf Time of Flight Vv Vertical Veloeity
TGT ACQ Target Acquisition
TK Tank -W-
TMN True Mach Number >
TNT Trinitrotoluene ::;__]; ﬁg ;;]tthphorus
TP Target Practice/Ball : ;
TP-T Rall-Tracer W/WO With or Without
R =Z=
U Unfinned Z5L Zero Sig'ht Line

UNLTD Unlimited

xviif{xviii blank)
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MISSION DESCRIPTION

AIR-TO-AIR GUN ATTACK

In the air-to-air gun attack the 20mm
guns are used in conjunction with the fire
control radar (FCR) and the two air-to-
air gun modes of the lead computing
optical sight system (LCOSS) to achieve
weapons impact on the target. The mode
selected will depend on target tacties and
defensive maneuvers. In either mode,
closing to short ranges (less than 2700
feet) will reduce projectile dispersion, and
smooth aireraft control will increase
effectiveness.

AIR-TO-AIR MISSILE ATTACK

The missile attack against airborne
targets using the AIM-9 can be performed
either heads-down, using the FCR display;
heads-up, using the FCR and LCOSS; or
heads-up, using visual sighting range
estimation and the optical sight for
aiming. The visual attack is the least
effective due to the difficulty of
estimating correet launch parameters. The

LCOSS reticle and the FCR indicator
provide an aiming reference, in-range,
minimum range, and within-G indications
for both head-up and head-down attack to
insure firing within launch parameters.
Specific fighter tactics will depend on
target tacties and defensive capabilities,
but in general, the fighter should be
maneuvered to a short range, low angle-
off, stern position with overtake speed to
allow optimum missile performance. The
AIM-9 missiles are self-guided heat-
seeking weapons which sense infrared (IR)
radiation sources. Positioning for the
missile attack need not be so precise as
when using guns, because of the homing
and maneuver capability of the missile.
However, the attack is limited in the
angle-off parameter due to missile seeker
head movement limits (look angle) and
limitations in missile aerodynamie control,
These factors, plus missile range, air
density, fuze arming time, and attacking
aircraft/target speed differential, restrict
missile launch to an envelope outlined in
figure 1-1.
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AIR-TO-AIR MISSILE ATTACK

G-LIMIT

b
—
To—

f WA LI

W" RANGE

II y

AIR-TO-GROUND GUN ATTACK

ITNIMLUM
RANGE

Figure

The gun attack (figure 1-2) against
surface targets, commonly known as
strafing, is a versatile and accurate
method of delivering ordnance and is
effective against a wide variety of
targets. Attack speed, firing altitude, and
dive angle can be varied with relatively
small effeet on accuracy. Distance to the
target (slant range) at firing, which
determines the amount of time that
gravity will aet on the round, is the
primary factor affecting accuracy. The
attack may be initiated from an angle-off
or straight-ahead approach, and the dive
angle may be varied to fit the particular
target situation. Key to the attack is the
roll-in or initial dive to the target, which
determines the values that can be
attained in dive angle, airspeed, and slant
range. The lower dive angles (5 to 15
degrees) are generally more effective, due
to ease in tracking and an increase in the
amount of ordnance that may be
effectively placed on the target during a
single firing pass. A steeper, high-speed
approach with early recovery may be
planned for attacks in heavily defended

1-2
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areas. Recovery considerations when
planning the air-to-ground attack are
terrain clearance and round ricochet,
fragmentation ecloud, and target explosion
avoidance. Gravity drop of the round is
compensated for by selecting the
appropriate sight setting for the attack
which adjusts the pipper with respect to
the gun bore line. The sight is depressed
so that the pipper position and round
impact are coineident at the selected
firing slant range. The pipper is roll-
stabilized to provide a stable and
accurate aiming reference during rolling
motion. Although the effect is small, both
rangewind and crosswind do affect the
strafing attack, especially on pinpoint
targets, and must be compensated for by
adjusting depression and/or offset aiming.

i BOMBE DELIVERY

For accurate delivery of bombs, the
aireraft must be placed at the
predetermined release point at selected
values of dive angle, airspeed and sight
setting. Successful arrival at the release
point within the predetermined attack
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AIR-TO-GROUND GUN ATTACK

Section I

OPEN FIRE

CEASE FIRE
i

=

SIGHT LINE DEPRESSED TO
INTERSECT BULLET TRAJEC-
TORY AT A GIVEN SLANT RANGE.

Figure

parameters is largely dependent on the
roll-in maneuver to the target. Position
at the release point is determined by
reference to the optieal sight, which has
been depressed from the armament
reference line a caleulated amount, and
to the altimeter. Due to the effeets of
aerodynamie drag and gravity, the bomb
falls in the eurved trajeetory illustrated
in figure 1-3. The bomb would fall short

DIVE BOMBING

L=2;

of the target were it released on a flight
path line to the target. By depressing the
sight line an amount appropriate for the
planned release conditions and releasing
the bomb upon the intersection of the
sight line and target, the flight path is
projected beyond the target a sufficient
distance to compensate for the curved
trajectory of the bomb. Because of wind
effeet on the trajectory of the bomb, it

BOME RELEASE —
START PULLOUT

ALTITUDE LOST

! DIVE ANGLE

I
RAINIMLIN
ALTITUDE

AGL

o RELEASE

s ALTITUDE

£ ABOVE
TARCGET

Figure 1-3.
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is important that the pilot have
knowledge of wind velocity and direction
at altitude. Several factors must be
considered when determining an indicated
release altitude as noted in the dive
bombing disecussion below. To these must
be added consideration of fragment
envelope clearance and fuze arming time
when performing low level attacks. The
altimeter is set to target area current
altimeter setting.

DIVE BOMBING

Dive bomb tables provide trajectory data
for dive angles of 15 thru 60 degrees for
the general purpose bomb categories.
Determination of an indicated release
altitude should consider altimeter position
error, altitude loss during pullout,
minimum aireraft ground clearance,
altimeter lag, and target elevation. Wind
effect, when known, can be compensated
for by using an offset aiming point
determined by wind direetion and
correction factors found in the dive bomb
tables. Altitude loss figures shown in the
dive recovery charts are based on a 4 G
pullout attained within 2 seconds.

LEVEL BOMBING

Considerations when planning and
executing a level bomb attack are
essentially the same as those used in dive
bombing. Selected and ecomputed values
for airspeed, altitude, and distance to the
target must be attained at the
predetermined release point to obtain an
securate attack. Accuracy is most
seriously affected by variations in altitude
and attitude (piteh). As noted for the
dive bombing mission, wind effeet must
he considered when determining the
release point. Wind correction can be
effected by using a crabbed approach to
the target or a drifting approach with an
offset aimpoint. Rangewind component
(headwind or tailwind) may be
compensated for by adjusting the sight
setting in either the crabbed or drifting
approach. Methods of wind correction are

1-4
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discussed in section V. Low drag or high
urag bombs may be released from a level
approach at either low or high altitudes.
Sight setting tables for level release at
various altitudes are provided in section
VI. Recovery from the level bomb attack
does not pose any speecial planning
problems except for the case of the low
level attack. Terrain and fragment
envelope eclearance must be considered
when releasing at low levels. Release of
weapons from the low level approach
must be followed by a straight-ahead
level constant speed departure or an
immediate MIL power 4.0 G pullup,
attained within 2 seconds of release
(figure 1-4).

HIGH-DRAG GP BOMB DELIVERY

The MK-82 Snakeye I GP bomb and MEK-
36 destructor can be delivered from level
flight or from a dive, depending upon
airspeed, fuzing limitation, fragmentation
envelope, and dive angle. Ballistic tables
are furnished for altitudes of 100 thru
2500 feet above target elevation and dive
angles from 0 to 30 degrees. The high-
drag characteristic provided by the
opening of the retarding fins reduces the
bomb range (horizontal) and increases the
bomb time of fall and impaet angle, MK-
82 Snakeye and MK-36 deliveries should
always be planned to inelude an
immediate 4.0 G pullup or banked turn
escape maneuyver.

(waswins )

® A 4.0 G pullup or a 4.0 G banked
turn escape maneuver immediately
after bomb release is required to
provide a margin of safety in the
event of retarding fin failure re-
sulting in a low-drag bomb ftra-
jectory.

¢ Do not fly over or near burst area
within 20 seconds of detonation as
aireraft damage ean result from
flying debris.
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LOW-LEVEL BOMBING
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CONSTANT SPEED ESCAPE
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e During training missions, at least
20 seconds spacing between air-
eraft must be observed when inert
or sand-filled bombs are released.
Observing the 20-second spacing
between aircraft prevents bomb-
to-aireraft collision in the event a
bomb releases low drag and rico-
chets into the air after impact.

RIPPLE RELEASE BOMBING

Bombs may be released from all pylon
stations in automatic sequence at three
dif ferent time intervals selectable by the
pilot. Release may be accomplished from
a level approach or in the dive mode
illustrated in figure 1-5. Ripple-release
tables provide data for dive angles 0 thru
60 degrees.

Ripple release delivery is identical to
gsingle bomb release except for the
following additional faetors:

a. Safe escape and dive recovery must
he based on the release altitude of the
last bomb.

b. The sight setting or bomb range is
computed to place the center of the
impact pattern on target.

Figure 1-4,

¢. Wind ecorrection is based on the time
of fall of the first bomb released.

d. The minimum release altitude for a
level ripple release is based on a straight
ahead escape maneuver.

e. During ripple release, a straight line
flight path should be maintained. When
the pipper is on target, the bomb-rocket
button is pressed. The pipper should pass
beyond the target during the ripple
release, while a straight line flight path
is maintained.

The average ground impact spacing (S)
can be determined from the ripple release
tables or may be computed by dividing
the impaect pattern length (PL) by the
number of bombs te be released minus
PL

(N-1)

[wamwine )

The release altitude of the last
bomb in the ripple must be greater
than the minimum release altitude
required for fuze arming, safe es-
cape from bomb fragmentation,
and adequate ground clearance dur-
ing recovery.

one (N-1); 8 =

1-5
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RIPPLE RELEASE BOMBING
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Figure 1-3.

FIRE BOMB DELIVERY

Fire bombs may be released from level
flight or from a dive, depending on target
characteristies and terrain features.

a. Low-level bombing consists of a low-
altitude level approach to the aimpoint,
maintaining a predetermined release
airspeed and altitude. Ballistic tables are
furnished for altitudes of 50 thru 2000
feet above target elevation.

b. Dive bombing econsists of a dive
approach, maintaining a predetermined
release airspeed and dive angle. Ballistics
tables are furnished for altitudes from
150 to 6000 feet above target elevation
and at dive angles from 5 thru 45
degrees. The lower the dive angle the
greater the splash effeet of the fire
bomb upon impact. During the low-level
delivery, release airspeed and height
above the target are established during
level flight approach to the target. The
optical sight depression used to determine
the release point is based on the distance
from release to impaet, corrected for
rangewind. Crosswind correction for low-
drag weapons is accomplished by erabbing
into the wind so that the aireraft flight

1-6

path is directly over the target. An
offset flight path may be required to
correct for the loeation of the bomb in
relation to the aireraft centerline.
Crabbing to eliminate erosswind will
cause the pipper to be offset from the
target, and a slight early release should
be planned. The aireraft must be flown to
arrive at a predetermined release
altitude, slant range from the target, and
release veloeity in order to have an
accurate bomb impact. A depressed sight
line corrected for rangewind is used as a
release reference. Correction for
crosswind during this delivery requires an
offset aimpoint due to aireraft drift at
release affeeting bomb line of flight.

Ballisties tahles for fire bombs and
practice bombs, utilizing both low-level
and dive deliveries, provide sight
depression data that will place the point
of impact on target. When it is desirable
for the fire bomb to hit short of the
target, the distance must be estimated or
the sight depression setting recomputed.
Practice bomb ballisties tables are
provided for the BDU-33 series bombs,
covering the same delivery parameters
listed for actual weapon delivery.
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Do not fly thru fire bomb smoke
within 20 seconds of burst as a
compressor stall or flameout could
oceur,

CLUSTER BOMB DELIVERY

Cluster bombs (CBU) consisting of
dispensers filled with small bombs may be
released from a dive approach. The SUU-
30 series, clamshell type dispensers, are
designed to disperse over a wide area.
Tables are used to obtain sight depression
values for dive angles of 15, 30, and 45
degrees.

LEAFLET BOME DELIVERY

The M129E2 leaflet bombs are released
from level flight at release altitudes of
1000 thru 10,000 feet above burst height.
The bombing table states the bomb time
of flight and range from release to burst
for a given release true airspeed and
release altitude above burst. The time of
flight is used to set the mechanical time

AIR-TO-GROUND ROCKET ATTACK

Seetion |

delay fuze to obtain the desired burst
height. The bomb range is used to
determine the release point. Wind effeect
on the bomb prior to burst will be a
funetion of wind velocity and bomb time
of flight. The wind effect on the leaflets
after detonation is diffiecult, if not
impossible, to prediet.

AIR-TO-GROUND ROCKET ATTACK

As with other attacks against surface
targets, rocket attack variables are
determind by the initial turn into the
target. The flight of the roeket is
affected by gravity to a greater degree
than gunfire due to the lower veloeity of
the rocket. The attack is preplanned to
place the aireraft at a launch point with
specifie altitude, airspeed, dive angle, and
slant range values for which a sight
setting has been selected (figure 1-6). The
optical sight and altimeter are used to
determine arrival at the release point.
The roeckets are fired singly, in pairs, or
rippled, depending on the launcher used
and the intervalometer installed in each
launcher. Launch altitude computations
must consider terrain eclearance, altitude
loss during dive recovery, minimum
ground clearance, and fragmentation cloud
avoidance.

ALTITUDE LOST

H"""‘--.__

|

BINIMUM
ALTITUDE ROCKET
AGL TRAJECTO R"ﬂ'-.h,_h‘_“v,
£

ROCKET FIRE —
START PULLOUT

Figure 1-6.
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FLARE DELIVERY
MK-24 FLARE

MK-24 parachute flares are used for night
illumination of ground target (figure 1-7).
The SUU-25A/A, SUU=-25C/A, or SUU-
25E/A flare dispenser is used to carry
and release the flares. The delivery
aireraft approaches the target in level
flight at the preplanned release altitude
and releases the first flare(s) short of the
target. (Flares are released individually
from the SUU-25C/A or SUU-25E/A
dispenser and released in pairs from the
SUU-25A/A dispenser. Normally, the
second flare(s) is released approximately 3
seconds later to illuminate the target
"run-in" line and the target. As each pair
of flares is released from the SUU-25A/A
dispenser, a connecting lanyard between
each flare initiates each flare's fuze train
to provide approximately 150 feet
separation between flare ignition. The

1F-5E-34-1-1

flares should not be released directly on
the approach course of the "in-trail"
weapons delivery aireraft.

Horizontal travel distance from point of
release will vary with airspeed and flare
ejection fuze setting. Vertieal drop for
flare ignition and minimum release
altitude above ground level (AGL) will
depend on the Mod flare and ejection and
ignition fuze settings. Flare burnout
should occur approximately 1000 feet
above ground level. A level release
ballistie table for MK-24 flares is
provided in seetion VI

LUU—1/B AND LUU-5/B TARGET MARKER FLARES
The LUU-1/B parachute target marker
flare is a longer burning, red colored
flare designed to burn for 30 minutes on
the ground (figure 1-7). The LUU-5/B is
identical to the LUU-1/B flare except

FLARE DROP PROFILE (TYPICAL)

LUU-2/B ILLUMINATING

LUU-1/B, -5/B TARGET MARKER

MK-24 1LLUMINATING
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Figure 1-7.
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T.0, 1F-5E-34-1-1

that the LUU-5/B burns with a green
flame. Delivery of these flares is similar
to that for the MK-24 flares, using the
SUU-25A/A, SUU-25C/A or SUU-25E/A
flare dispenser. During mission planning, a
release altitude, an ejection fuze setting,
and an ignition fuze setting must be
selected which will assure flare ignition
before ground impaet. The flare has a
rate of descent of approximately 15 feet
per second after flare ignition. A level
release table and a wind correction
faetors chart for the LUU-1/B and LUU-
5/B flares are provided in section VI.

Section |1

LUU-2/B FLARE

The LUU-2/B is a free-fall illuminating
flare with a burn time of 4.5 minutes
(figure 1-7). The available free-fall
distance delay settings from flare release
to parachute deployment followed by flare
ignition are selectable. This selection
must be determined during mission
planning. Delivery of the flare is similar
to that for the MK-24 flare, using the
SUU-25A/A, SUU-25C/A or SUU-25E/A
flare dispenser.
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