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INTRODUCTION

“A long time ago in a galaxy far, far away..." begins the popular movie STAR WARS.
Throughout the film Luke Skywalker and R2D2 heroically beam around with their proverbial
hair on fire (errrr, dome on fire, for Artoo) duelling the dark forces ruling the Empire—
With Tight sabers and laser equipped "X-Wing Fighters". In BATTLESTAR GALACTICA

Starbuck and Apollo dogfight with the Cylon forces and blast them from existence with

laser armed "Vipers". "Even Kirk and Spock of STAR TREK had the phaser and photon torpedo
equipped starship "Enterprise". -

PAVE SPIKE is not (REPEAT NOT) a Star Trek type, "I wish you were dead" weapon system.
But PAVE SPIKE is a result of technology that has developed over the last 40 years.

Laser Guided Bombs (LGBs) "...gained fame during Operation Linebacker I in the spring of
1972. For example, on 13 May 1972 the Thanh Hoa railroad bridge was attacked by 11

F-4 Phantoms with 20 laser-guided bombs--and destroyed. The magnitude of this feat
becomes apparent only when one realizes that between 1965 and 1968 about 600 fighter
bomber sorties, with the loss of ten of their own, had been denied this achievement.

The Paul Doumer bridge shared the fate of the Thanh Hoa bridge, ?nly instead of laser-
guided bombs, a 2,000 1b TV (electro-optical) bomb did the job."

PAVE SPIKE is considered by many to be the most complicated piece of equipment attached
to the F-4 (except for ARN-101 and PAVE TACK). Its integration with onboard aircraft
systems provides capabilities, which we have not seen in past laser designators, that
aid in target acquisition as well as improved accuracy in long range weapon delivery.
The pod is both a laser designator and range finder and integrates with the Inertial
Navigation System (INS) and Weapon Release Computer Set (WRCS) to aid in target acquisi-
tion, tracking, and weapons delivery. System operation is demanding and both crew
members must understand the system inside and out to effectively employ it, particularly
in the Tow altitude environment. First we will discuss laser theory, followed by the

system, its switchology, and displays. Then, we will discuss each of the three operating
modes of PAVE SPIKE.

REFERENCES :

This NIP cannot be considered a single source document for PAVE SPIKE/LGB. Aircrews
must spend some time in individual study, including the references listed below. To do
less, will result in unsatisfactory knowledge of the system.

a. FWS Text, Laser Guided Weapons Delivery, Part Two (S)

b. TAB 76-4 (S) and TAB 78-2 (S)
c. TO 1F-4E-34-1-1

d. TO 1F-4E-34-1-2

e. TO 1F-4E-34-1-1-1 (C)

f. TO 1F-4E-1

g. AIRCREW'S MANUAL for PAVE SPIKE AN/ASQ-153 (V), 15 May 79, by Westinghouse
Defense and Electronic Systems Center.

h. USAF Fighter Weapons Review, Spring 1977 edition, "PAVE SPIKE", page 78.
i. AFM 3-1, Vol 5 (S)

Tsamuel W., Lt Col, "The Smart Bomb", USAF Fighter Weapons Review, Winter 78.
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j. TACM 3-1 (S)
k. TACM 51-50 Vol I and Vol V
1. MAFBR 51-1 for local training program

m. TAC ATTACK, May 1978, "Laser Systems and Hazards", page 24

n. USAF Fighter Weapons Review, Winter 1978 edition, "Th
(edit, ArticTe addresses history of smart bomb deve]opment) S o s

0. 347TFW/DOW NIP #25, “"Laser Guided Bombs ",

p. USAF Fighter Weapons Reyi ; " . .
" page T p view, Summer 1978 edition, Getting There is Half the
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SECTION I

DEFINITION OF TERMS

0 to alert AC of PAVE SPIKE Laser Range Acceptance.

1. ACCEPTANCE: Terminology used by WS
- s@rves ac IKE self-delivery.

Also serves as “cleared to pickle" call for PAVE SP
2. AN/AVQ-23 A/B: The laser designator pod associated with PAVE SPIKE.

3. ASQ-153 (V): The PAVE SPIKE system.

when aircraft stores, wing tanks, etc.,

4. BLANKING: Terminology sometimes used by WSO
lity to track/lase the target.

enter the PAVE SPIKE field of view and threaten abi

5. BORESIGHTING: Aligning the television presentation to the aircraft qunsight using
boresight knobs. In addftion, PAVE SPIKE can be coarse boresighted to the aircraft nine

o'clock position.
SO during certain PAVE SPIKE attacks to command

in order to allow continued tracking/lasing of

6. BUNT: Terminolo?y sometimes used by W
he TV FOV due to exceeding pod

AC to bunt afrcraft (altitude permitting)
the target. This will prevent loss of the target from t
aft gimbal limits. See also "EASE OFF" (below).

7. CAPTURE: Terminology used by WSO when target has been identified and is being
tracked fn the TV FOV after one of the various methods of acquisition.

8. EASE OFF: Terminology used by WSO to indicate that PAVE SPIKE pod is approaching a
gtmbal Tim{t during target designation. Directive comment to AC to start bunt portion of

desfgnator turn.

?& OlgElD OF VIEW: PAVE SPIKE has Wide Field of View (WFOV) or Narrow Field of View
FOV).

10. GBU: Guided Bomb Unit. Built from mating a conventional bomb warhead with a KMU
(KIT Munitfon Unit) which includes a CCG (Computer Control Group) and an AFG (Airfoil

Group).
11. LGB: Laser Guided Bomb.

12. L0S: Line of Sight.

13. LTDSS: Laser Target Designator Scoring System. Suitcase-sized system which detects
laser energy.

14. NULL: Neutral position of radar control handle where no slew commands are directed.

15. OVERRIDE: Terminology may be used by WSO when utilizing PAVE SPIKE Reject 0 .
(REJOVRD) button to force laser range acceptance. = Ject Override

16. PAVEWAY I: First generation LGB.
17. PAVEWAY II: Later modified LGB with a coded laser capability and modified fins.
18. PEP WEAPON: Product of the Production Engineering Program (PEP).

19. REFERENCE HEADING: i i : -
Keadiing: 8 ADING: Terminology used by the flight leader to alert wingman of desired

20. SPIKE TOSS: PAVE SPIKE WRCS automatic delivery wherein the delivery aircraft flies
up to delivery altitude, rolls in, and tosses the bomb from altitude. Laser ranging is
provided to the Weapons Release Computer System (WRCS). ) gins
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21. SRI: Slant Range Indicator.

22. TAFSWAT: TACTICAL ANALYSIS FOR SYSTEMS, WEAPONS, AND TRAINING.

23. TDS: Target Designator Set.

24. TEARING: Jagged video (Abnormal TV).

25. -IGW: Terminal Guided weapons such as LGB's, Maverick, GBU-15, etc.

26. TRACKING: Terminology used by AC to inform WSO of target in the gunsight, or
approaching nine o'clock sight.

27. VENETIAN BLINDING: Alternating lines of dark and light on TV presentation (Abnorm,
V). ) .

28. VIDEO: Television display.

29. VIR: Video Tape Recorder.

* * *

Based on new intelligence findings, the
Pentagon now suspects the Russians have
jumped ahead by developing laser "death
ray" weapons for battlefield use.
American officials say they will need
several more years of testing before
the U.S. is ready to build such weapons,

- U.S., News § World Report
Aug 13, 1979 - Page 16

* * *




SECTION IT

LASER THEORY (U)

1']'. (U) _INTRODUCTION. The word "laser" is an acronym for light
amplification by stimulated emission of radiation. Fortunately, a
ba§1c unqerstanding of laser operation and beam properties can be
gained without a complete knowledge of quantum mechanic theory.
Bgforg delving briefly into the world of the electron, a look at the
big picture may be helpful.

a. The laser is just one of the many types of electronmagnetic
wave generators in the world today. Other man-made wave generators
include flames, electric Tamps, neon and fluroescent lights, and
radio and TV stations. Natural wave generators include the sun,
lighting, and fireflies. Although these wave generators may appear
very different, they all use the same fundamental forces of electricity
and magnetism.

b. Science has established the fact that radio, infrared, light,
ultraviolet, X rays, gamma rays, and cosmic rays all belong to one
immense family. These electromagnetic waves differ from each other
in frequency and wavelength. The wavelengths of interest with lasers
range from the near infrared through visible 1ight to the near ultra-
violet band. A1l this radiation, although it varies widely in wave-
length and frequency, travels at the speed of light and has a common
origin: it all originates in moving electric charges. In lasers,
the electric charge we are concerned with is the electron.

c. The electron is the ultimate indivisible unit of negative
electric charge. Most electrons exist "in captivity" in atoms and
appear as the satellites of a dominant central nucleus which is
positively charged. In the simplest of atoms, hydrogen, the nucleus
is patrolled by one electron. This electron, moving at nearly the
speed of 1light, travels around the nucleus in a random pattern. In
contrast to its capricious motion, the electron possesses an amount
of energy, the value ofwhich is strictly fixed by the laws governing
the atom and can be exactly calculated. The amount of energy an
orbiting electron may possess is determined by the domain or shell
in which it is constrained to move. Each electron has a limited
number of orbits or shells where it may exist and the transition
between these shells or energy levels is at the heart of laser action.

d. Quantum mechanics, the branch of science dealing with atomic
and subatomic particles, describes the smallest indivisible quantity
of radiant energy as the photon. Electromagnetic energy may be
thought of as a stream of energy packets or photons. The amount of
energy possessed by one photon U is determined by the wave frequency V
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and Planck's constant h; thus, U = hV. If a stream gf p:g:gnscgir:he
same energy can be generated, a train of waves gL a reg thﬁ conceﬁfond-
ing to the photon energy is generated. To ?mp11fy.wa;e "Lasers rovid
tration of more photons of the same gnergy 1s rgquired. {1 thi pm vice
a method for the amplification of electromagnetic energy in > manner.

1-2.  (U) EXPLANATION. Laser actiop is based on the transition

of eleitlons between orbits or shells within atoms. Atoms may be
visualized as g central core of positive chgrge‘that is surrounded by
@ number of electrons (Figure 1 ). (In this' figure only one electron
is shown for simplicity.) These electrons revolye around the nucleus
in a limited number of possible orbits. In nature, atoms tend to

keep electrons at the lowest energy level or ground state unless acted
upon by outside forces, such as collisions with incoming photons.

a. There are three ways in which an atom may interact with a
photon. - - '

(1) If an unexcited or ground state (Figure 1-A ) atom is
struck by a photon with energy,egqaﬂ,fo.tHE[differean in energy levels
between aliowable orbit shells, the photon is probably absorbed into
the atoms orbital systems. This will knock an electron out to a higher

energy shell (Figure 1-B ). It must be noted that only photons of

exactly the energy difference between two allowable orbits will cause
this. A1l other photons will Pass through with no effect.

{2) If nothing fyrthgr:hgaggns to the atom, it will sooner
or later spontaneously emit this stored energy, and the electron will
return to its ground ‘state grbit (Figure 1-C).

) ,(g) prgvgr, 1f‘a;phqtpn of.propgr.eqergy strikes an excited
atom, it will stimulate the atom to emit its stored Phaton along with

the impinging photon. In this case, the two phatons of exactly the
ction are emitted (Figure

:ﬁaqf)engrgy level, frequency, Rhase, and dire

b. When some.materia]s are expased to light of a given wavelength

they are observed to re-emit light of a longer wavelength (lower energy) .

This phenomenon is known as f]uorescenCe. The electron transition that

chematically shown in Figure 2. Some
be stored at intermediate energy levels befor
energy at an intermediate level i built up. The process of moving

electrops f{gm the ground state to a fluorescent state is known as
PUmping up” a sample. This is the basis for stimulated emissiaon.

iated, so that
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Figure 1. Electron Orbits and Energy Transitions
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Initial State Absorption Spontaneous Fluorescent
Emission State

NOTE: The Photon (E2-E1) is lower energy (longer wavelength)
than Photon (E2-Eo).

Figure 2. Transition from Ground State to
Fluorescent State.

€. Stimulated emission may be thought of as the reverse process
of absorption. In this case an induced downward transition occurs
in which a photon liberates a new photon rather than being absorbed.
(Figure 3 ?. Amplification occurs in a material when stimulated
emission overrides absorption, and this can occur only when there
are more atoms in the fluorescent state than the ground state. When
this ocecurs a population inversion is said to exist. In this case
there is a higher probability that each impinging photon will liberate
a new photon rather than be absorbed. This does not ordinarily
occur in materials in their natural state because the atoms tend to
exist in their ground state.

By . )
T
AN —— (By=E,)
: (ByEy) ¥ ®)
Ep ———— 1 0
Flﬁorescent State Stimulated Emission

Amplification of Light Energy (Photons)
by Stimulated Emission From Fluorescent

State.

Figure 3.




d. The above discussion has paved the way for an understanding of
laser action. The goal of lasers, as the acronym implies, is to
amp11fy'11ght énergy by the process of stimulated emission. To
accomplish this, a material must be brought to a highly fluorescent
state and then be allowed to discharge toward its ground state with
the accompanying release of energy.

) €. In solid-state lasers an active laser material is imbedded

in a Sultable host. 1In the PAVE SPIKE system neodymium is contained
N8 yttrium aluminum garnet (YAG) rod. An active material is one
which will exist in the fluorescent state long enough for laser action
to occur. Solid-state lasers use optical sources to supply photons

to pump the active material electrons out of the ground state into the
fluorescent state. PAVE SPIKE uses a xenon strobe lamp to supply photons
to the laser rod. Of course, since the strobe Tamp is an incandescent
Tight source, it supplies photons of many energy levels. Only those
phogons with the energy state necessary to cause fluorescence of the
active material are of interest and the rest are wasted as heat energy.
The PAVE SPIKE laser consists of a neodymium doped YAG rod wrapped in

a helical xenon strobe Tamp.

. f. The building of laser action is shown schematically in
Figure 4,
(1) The laser rod with jts imbedded active material is shown
with a 100 percent reflective mirror on the left and a partially
reflecting mirror on the right. A strobe lamp may be used to pump up
?he sample into a highly fluorescent state so that a population
inversion exists.

(2) Some the atoms will spontaneously emit photons and
return to the ground state. These transitions will occur in random
directions.

(3) When a photon is emitted parallel to the rod, it has a
greater probability of stimulating emission since it will travel through
more of the pumped up sample. Since each photon that strikes an
excited atom stimulates the release of another photon of exactly the
same energy level and continues through the sample itself, a chain
reaction is started. ‘

(4) The mirrors build up the quantity of photons through
reflection and the laser beam emerges through the partially reflective
mirror at one end. Each lap the photons take between mirrors knocks
out new photons and the action cascades to produce an intense flash of
light. Because feedback occurs only along the axis of the rod, the
output is radiated only in one direction as a narrow beam of low
divergence.
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9. Current tactical 1aser ed, rather than
continuous, laser beam. Fopensrace g secs

/ These short, high intensity flashes can be
Euih brighter that a continuous beam frog the same power source.
ene$Chn1que known as Q-switching is used to produce the pulsed
fluogy N our tactical lasers. This is achieved by allowing the

: escencg to occur, but delaying the application of feedback

rom the axial mirrors, Figure 5 shows schematically one method
wh1ch.may be used to accomplish this by the use of a rotating mirror.
In this case, the sample is pumped up continuously but reinforcement
along the laser axis occurs only when the mirror surfaces are parallel.
In PAVE SPIKE, the rotating mirror is not used, but an electro-optic
cell (pockels cell) is inserted in front of one of the mirrors. This
cell acts much 1ike the shutter in a camera, allowing the passage

of Photons only when stimulated by an external voltage. The rate

at which the voltage is applied to the pockels cell determines the
laser pulse rate. :

h. Review of laser action:

(1) An active material which may exist in a metastable

fluorescent state and which releases energy in the wave length desired
is selected.

(2) The active material is pumped up into a fluorescent
state by another light source. When more atoms of the sample are
existing in the fluorescent state than the ground state (population
inversion) amplification can occur,

(3) In a Q-switched laser the sample is pumped up, but
reinforcement along the axis of the sample is prevented by preventing
feedback between the end mirrors. When feedback is allowed to occur
a very short, intense flash of laser energy is generated along the
sample axis by the process of stimulated emission.

1-3. (U) CHARACTERISTICS. As a result of the special way laser
energy is produced, the following characteristics are exhibited:

a. Divergence. Conventional light sources radiate uniformly in
all directions. Since laser beams are generated only along the
sample axis and the direction of each photon is the same as the one
that stimulated emmission, the beam has very small divergence.

b. Coherence. Obeying the laws of quantum mechanics, each photon
generated from a laser has exactly the same wavelength (monochromatic),
direction, and phase as the stimulating photon. This means that the
energy waves generated are exactly in step with each other.

1



C. Energy Output. Laser output 1S measurea 1N eneryy umniis v
the joule. One joule is equal to a watt-second. '§1nce this_;§ a
large unit, laser output may be expressed in millijoules (107" joule).

1-4. (U) BEHAVIOR. Despite the unique properties of laser energy,
it behaves similar to white 1ight when it impinges on an object.
Reflegtivity Patterns depend upon the type of target designated and
fall into three general categories.

a. A laser beam striking a perfect reflector bounces off, unchanged,
reflected at the same an Te that it struck. This is known as specular
reflectivity (Figure 6 g. No tactical targets fall exactly in this
category, but water and polished metal are close.

Angle of
Reflectance

Angle of
Incidence

7777 7777777 777

Figure 6. Perfect Reflector.

b. Targets such as flat concrete or metal surfaces are known as
diffuse reflectors. The primary difference between specular and diffuse
reflection is that the specularly reflected energy is highly directional
and can be "seen" only in the path of the beam, while the diffusely
reflected energy is scattered and (though of lower intensity) can be
seen from essentially anywhere in front of the reflecting surface.
Intensity of diffusely reflected energy is maximum in the direction
perpendicular to the surface but is scattered in all directions. An
ideal diffuse target follows a lambertian distribution of reflected
energy as show in Figure 7. This energy theoretically drops to zero
at a 90° angle to the laser beam, and is tactically usable up to 75 to
80° from the beam. Targets such as runways are very close to this
distribution and little energy will be reflected at 90° to the beam.

12



LASER BEAM

iE A A

Figure 1. Diffuse Reflector.

c. Tactical targets usually present surfaces which provide a
combination of specular and diffuse reflections. Their rough surface
reflects energy in all directions and an unrestricted 1ine of sight
(LOS) to the point being lased is all that is required to see the
reflected energy.

13
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SECTION IIT - A
PAVE SPIKE SYSTEM

1. PAVE SPIKE GENERAL DISCRIPTION:

a. The PAVE SPIKE system provides the F-4F aircraft with the capability to laser
designate targets for accomplishing terminal guidance of laser weapons. The PAVE S?IKE
components are contained in a pod 144 inches Tong, 10 inches in diameter, and weighing
422 pounds. The pod, which is carried in the left forward missile well (Station 4),
provides a clean configuration that does not significantly impair aircraft performance‘
(Drag Index = 1.3). The pod is suspended on a standard electronic countermeasure (ECM)_
adapter. The lower hemisphere of the aircraft is observed for target tracking (to within
Timitations of fuselage and stores masking, and aft gimbal 1imit) by using a gimbaled
optical system controlled from the cockpit with the target presentation provided to the
operator via closed circuit TV. The pod elevation gimbal 1imits are +150 to -160°, and
the pod head roll Timits are +110° to -160°, The resultant tracking coverage is 159
above the aircraft nose, 20° above the right wing, and 70° above the left wing. See

Figure 8.
b. The AN/AVQ-23A/B pod is divided into the following subsystems.

(1) Television subsystem.
(2) Laser subsystem.

(3) Optical subsystem.
(4) ~Stabilization and Beam Pointing subsystem.

(5) Interface Electronics subsystem.

(6) Low Voltage Power Supply and Pod Control subsystem.

(7) Environmental Control subsystem.

These subsystems above are integrated with the following aircraft systems:
(1) Weapons Release Computer Set AN/ASQ-91 (WRCS).

(2) Inertial Navigation Set AN/ASN-63 (INS).

(3) Navigation Computer AN/ASN-46A.

(4) Optical Sight AN/ASG-26.

(5) Attitude Director Indicator (ADI).

(6) Radar Set AN/APQ-120(V).

d. Pod Structure: (See Figure 9).

(1) The nose of the pod has a glass dome which is protected by a visor when the
pod is stowed and rolled upward, under the aircraft surface. The visor protects the
dome during supersonic flight and flight through rain. The visor contains a heater to
minimize icing in the window area. The nose compartment is pressurized with nitrogen
and contains a heat exchanger to control humidity and temperature.
provides preflight inspection of the nitrogen pressure available.

A plunger-type indicator



SECTION III - A
PAVE SPIKE SYSTEM
1. PAVE SPIKE GENERAL DISCRIPTION:

a. The PAVE SPIKE system provides the F-4E aircraft with the capability to laser
designate targets for accomplishing terminal guidance of laser weapons. The PAVE SPIKE
components are contained in a pod 144 inches long, 10 inches in diameter, and weighing
422 pounds. The pod, which is carried in the left forward missile well (Station 4),
provides a clean configuration that does not significantly impair aircraft performance
(Drag Index = 1.3). The pod is suspended on a standard electronic countermeasure (ECM)
adapter. The Tower hemisphere of the aircraft is observed for target tracking (to within
lTimitations of fuselage and stores masking, and aft gimbal 1imit) by using a gimbaled
optical sygtem controlled from the cockpit with the target presentation provided to the
operator via closed circuit TV. The pod elevation gimbal 1imits are +150 to -160°, and
the pod heaq roll Timits are +1100 to -160°. The resultant tracking coverage is 159
above the aircraft nose, 20° above the right wing, and 70° above the left wing. See

Figure 8.
b. The AN/AVQ-23A/B pod is divided into the following subsystems.

(1) Television subsystem.

(2) Laser subsystem.

(3) Optical subsystem.

(4)~ Stabilization and Beam Pointing subsystem.

(5) Interface Electronics subsystem.

(6) Low Voltage Power Supply and Pod Control subsystem.

(7) Environmental Control subsystem,

These subsystems above are integrated with the following aircraft systems:

(1) Weapons Release Computer Set AN/ASQ-91 (WRCS).

(2) Inertial Navigation Set AN/ASN-63 (INS).

(3) Navigation Computer AN/ASN-46A.

(4) Optical Sight AN/ASG-26.

(5) Attitude Director Indicator (ADI).

(6) Radar Set AN/APQ-120(V).

d. Pod Structure: (See Figure 9).

(1) The nose of the pod has a glass dome which is protected by a visor when the
pod is stowed and rolled upward, under the aircraft surface. The visor protects the
dome during supersonic flight and flight through rain. The visor contains a heater to
minimize icing in the window area. The nose compartment is pressurized with nitrogen
and contains a heat exchanger to control humidity and temperature. A plunger-type indicator

provides preflight inspection of the nitrogen pressure available.
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(2) The nose section is connected to and rolls with the sensor assembly. The
sensor assembly {s covered by an inner shell. The fnner shell is mounted on bearings

Within the outer shell and driven by a roll drive motor. The outer shell supports the
forward mounting lug.

(3) The middle section contains the umbilical plugs, the aft mounting Tug, and
access doors to the electrical and cooling connections. The aft outer shell covers the
Taser power supply and the electronics assembly, and can be removed with the pod mounted
on the aircraft. A surface heat exchanger is attached to the aft outside surface of the
shell. .An end cap provides access to the phase change material (PCM) status indicator
(an environmenta) sensor), elapsed time meter, laser pulse counter, and various hydraulic

connectors. An overheat condition in the pod is monitored and sent to the OVHT Tight on
the target designator panel

2. DESCRIPTION OF SUBSYSTEMS :

a. Television Subsystem. The Tv subsystem consists of a TV camera and a camera
e!ectron1gs unit. Both units are mounted on the sensor assembly. This subsystem provides
high-quality video information over a wide range of light levels. The video output is
held relatively constant by automatic 1ight control (ALC) and automatic gain control
circuits in the camera and camera electronics unit. Other features include gamma and
aperture correction circuits. FOV switching (wide angle and narrow angle) via the optics
assembly, and fail-safe circuits that protect the camera tube in the event of sweep
failure. The TV camera is synchronized to produce a standard 525-1ine frame by the out-
puts of the self-contained sync generator. The television camera is derotated by the
stabilization and beam pointing subsystem to offset the picture rotation caused by move-
ment of the elevation gimbal mirror. The TV picture is always displayed with the top
of the picture indicating the most forward point in the FOV relative to the direction of
flight of the aircraft. If the derotation circuits become inoperative (e.qg., INS OUT mode
of operation), the picture on the display will undergo considerable rotation as the eleva-
tion mirror moves throughout its range. In the track mode, the dot/line time-to-release
cursors displayed on the left side of the TV picture indicate the status of the laser as
described under the laser subsystem. In the acquisition modes, the To and TTG indexes
are not present.

b. Laser Subsystem:

(1) The laser subsystem includes a laser transmitter, laser receiver, and the
laser coder control unit., The use of the laser coder control unit, laser radiated power,
pulse width, and pulse repetition frequency (prf) are presented in TO 1F-4E-34-1-1-1.

The system provides a means of pinpointing a target for laser-quided ordnance, using
coherent laser radiation. The narrow radiation beam width and spectral purity enable the
laser designator to illuminate the target with high-intensity invisible radiation. Laser
guided weapons "home" on the point of reflected laser radiation.

(2) The laser transmitter produces a narrow beam of pulsed laser energy. The
pulses are used to measure slant range. The laser pulses are produced in the transmitter
by a xenon flashlamp which serves as the pump source for the laser rod.

(3) The laser recefver detects each laser pulse reflected from the target and
sends an amplified signal to the range circuits in the laser control electronics: The
range circuits provide accurate range to the last tgrget detected in the ran?e window.

The range window is set to accept only targets within the range of interest (refer to
TO 1F-4E-34-1-1-1). This Taser derived slant range is compared with a computed slant
range derived from aircraft system inputs, The laser range is rejected if it appears
invalid. The WSO can override this rejection by momentarily depressing the REJOVRD button.

(4) The operating status of the laser system is indicated on the TV display.
See Section III B: Controls, Indicators, Displays, Symbology.
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(5) Laser transmitte ing i i i Tant (fluro-
: r cooling is accomplished by circulating a coolan uro
carbon mixture) through cavities arougd the f]agh1amp and laser rod. The heat generated
by.the Taser transmitter is passed to a heat exchanger in the pod nose section. A flow
switch in the coolant 1ine protects the transmitter if the coolant is not flowing.

. Optical Subsystem: The optical subsystem consists of a composite optics assembly,
pod dome, folding mirror, and gimbaled mirror (Figure 10). The composite optics assembly
includes Tens assemblies, dichroic beam splitter, filter wheel, narrow FOV and wide FOV
relay optics, fiducial marks (tracking gate), and laser/TV boresight adjustments. The
TV LOS and laser LOS are boresighted together and pointed via the gyrostabilized gimbaled
mirror. The TV and laser boresight alignments are accomplished in the maintenance shop.
For boresighting the laser and TV together, the laser transmitter lens in the composite
optics assembly is adjustable in two perpendicular axes. After the pod is mounted to the
afrcraft, the TV LOS is boresighted parallel with the aircraft datum 1ine by electrical
adjustments on the target designator set control. Other characteristics of the optical
subsystem include the following:

(1) A glass dome protected by a mechanical visor when in the stowed position.

(2) Gimbaled mirror azimuth coverage of +15° (extended by pod roll control Toop)
and elevation coverage of +15° to -160°. B

_ (3) Filter wheel position controlled ALC circuits in TV subsystem (the filter
wheel is driven to maximum density when the pod is turned off).

(4) Composite optics assembly pressurized with dry nitrogen to protect optical
surface.

d.., Stabilization and Beam Pointing Subsystem. The stabilization and beam pointing
subsystem includes the two-axis gimbal, rol1 drive assembly, servo electronics, and part
of the electronics interface unit. Inputs to the stabilization and beam pointing sub-
system are provided by the INS, the WRCS, and the antenna control handle. A1l pointing
commands are provided via the electronics interface unit. The two-axis gimbal and roll
drive assembly constitute a three-axis gimbal arrangement. The stabilization function
is provided by the inner rate loops associated with the azimuth and elevation axes on
the two-axis gimbal. These axes are gyrostabilized. Azimuth coverage by the two-axis

imbal is limited to +159; however, coarse pointing is provided by the roll drive assembly
?outer axis roll loop) to extend the coverage. The pod roll gimbal coverage is from
+110° to -160° (Figure 8). Azimuth and elevation range commands (track mode), azimuth
and elevation position error commands (acquisition modes), and roll error commands from
the electronics interface unit are applied to the servo electronics unit. The derotation
loop senses the position of the elevation gimbal, and the derotation circuits in the

servo electronics unit apply drive to the motor in the derotation drive assembly. This
causes the TV camera to be physically rotated in the proper direction to offset the
picture rotation caused by movement of the elevation gimbal. Synchros are associated with
the two-axis gimbal, roll drive assembly, and derotation drive assembly. These synchros
provide position signals to the control circuits. The pointing direction is positioned
via the stabilizationand beam pointing subsystem by the hand control, optical sight, radar
set or WRCS, depending on the mode of operation.

e. Interface Electronics Subsystem: The units in this functional group include the
electronics interface unit, the pod control unit, and the Tow-voltage power supply. The
electronics interface unit provides the required interface functions between the pod-
mounted equipment and the aircraft subsystems. The pod control unit provides the neces-
sary isolation between pod input signals and their destinations within the pod. This
minimizes the possibility of noise or transients causing unwanted switching or triggering
of logic circuits in the pod. The low-voltage power supply generates all regulated direct
current voltages required by the units within the pod.
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B

f. Pod Environmental Con 1 Subsystem:
is subjected to extreme cold when the 5,

1) During a normal mission, the pod ) )
craft is(f%ying atghigh altitude, but at low altitude for an att;Ck. gh:neﬁgoz:;gtt$m-
perature rises rapidly (approximately 180°F). The function of the Pot il
control subsystem is to enable the pod to operate under these temperatur emes, pg
environmental control is accomplished by the following:

imary coolant (Coolans:
(a) An integral cold plate assembly containing the pr o]
20) and phase change material (PCM) for heat storage during high-speed dashes.

(b) A surface heat exchanger on the aft section of the pod exterior ki,

for dissipation of heat (via Coolano] 20) to outside air.

(c) A dry nitrogen, pressurized nose compartment and nose heat exchanger ¢,
humidity and temperature control of the optics and sensors.

(d) A laser cooling Toop which contains a flurocarbon mixture, FC-104. 15,
FC-104 dissipates the heat generated by the laser transmitter in the nose heat exchanger

(e) A visor heater to minimize icing in the visor/dome area.

. (f) Accessories and controls for maintaining the temperature within the
design limits.

(2) The electronic units in the aft pod section are mounted on the integral cold
plate assembly. Heat generated by these units is transferred to the Coolanol 20. The
Coolanol 20 is pumped through the nose heat exchanger where laser transmitter heat dis-
sipated in the FC-104 is transferred to the Coolanol. The heat in the Coolanol is then
dissipated in the outside air or .in the PCM in the cold plate.

3. PAVE SPIKE POD PREFLIGHT (Sce Figure 11):
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AN/AVQ-23 TARGET DESIGNATOR POD

EXTERIOR INS
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IS IN-PLACE
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PRESSURE
INDICATOR

1. Boarding steps - RETRACTED

e e o o e o

CAUTION

Do not use retractable boarding steps. Damage to
the pod can result.

2. Missile well adapters look pin - INSTALLED

Note

The lock pin may be safetywired and remains
installed in flight.

3. Pressure indicator - EXTENDED

4, Optical window - CLEAR; NO NICKS

5. Nose section - NO DAMAGE; SECURE & ROTATES FREELY, DETENT
6. Dome healer wire cable - NO DAMAGE

7. Surface heat exchanger - NO DAMAGED FINS

8. End cap - SECURE

9. Swaybraces - TIGHTENED; POD SECURE

Figure 11, PAVE SPIKE Pod Preflight
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SECTION III - B

CONTROLS, INDICATORS, DISPLAYS, SYMBOLOGY

1. CONTROLS AND INDICATORS: (See Figure 12, previous page.)

a. DSCG Scope Mode knob. The DsCq scope mode knob must be in the TV position to
obtain EO or PAVE SPIKE pod video. With the radar power knob (Radar Control Panel) in
STBY, only the EO weapon or PAVE SPIKE pod TV display is available (i.e., no radar display
unless you select OPERATE on the radar power knob and select RDR on the DSCG scope mode
knob). ~The RDR position is selected when the WRCS is used with the radar to perform a
ROAP type of WRCS acquisition. With 1) the radar power knob in OPR, 2) the radar mode
switch in MAP, 3) the radar display switch MAP PPI, and 4) the DSCG scope mode knob in
ROR then radar ground mapping is available (standard switches., right!).

b. FCP Scope Display Select Switch (Pedestal Panel). The scope display select switch
provides the pilot with a scope display selection: OFF, RADAR or TV independent of WSO
selection. For example: with the radar power knob in CPR position, the pilot may receive
the EO weapon or PAVE SPIKE TV display (depending on WSO selection on the video select

button), if the pilot has TV selected, while the WSO receives a radar display with RDR
selected on the DSCG scope mode knob.

. Video Select Button (RCP). The video select button is located above the WSO's
left knee and adjacent to the air-to-air button. The video select button has two posi-
tions that illuminate when selected: WEAPON on the upper half of the button and ASQ-153
on the Tower half. The WEAPON position selects the TV display produced by the EO weapon
aboard (such as Maverick) and selected. The ASQ-153 position selects the TV display
produced by AVQ-23 target designator pod when the PAVE SPIKE system is operating. The
pilot receives the TV display selected by the WSO on the video select button, providing
the pilot has selected TV on the scope display select switch. The video select button
also gives PAVE SPIKE use of antenna control.

d. PAVE SPIKE. Control Panel (TDS Control). This panel contains the primary switches
necessary to operate the PAVE SPIKE system. The panel is located in the rear cockpit
below the DSCG scope and just forward of the control stick. See Figure 13.

(1) POWER-ON Button (and Light). When this two-position switch is depressed
and released, 28- and 115-volt aircraft power is applied to the target designator system
and the POWER ON 1ight and the STOW Light (if pod head was stowed when power was applied)
illuminate. When pressed and released to turn the system off, the POWER ON light remains
on (if the pod was in the unstowed position) until the pod head is stowed, the filter
wheel is in maximum density position, and the visor is closed. Power is then disconnected,
" and all indicator lights turn off. If the pod was stowed when the power button was posi-
tioned to off, the power is removed from the system immediately.

(2) STOW Button. This switch alternately stows and unstows the pod head. The
pod head is stowed when the STOW button is illuminated. When the Stow Button is pressed
and released, the pod unstows, the STOW light extinguishes, and the head rolls to the
position selected by the Acquisition Switch on the PAVE SPIKE Control Panel. The next
time the Stow Button is pressed and released the pod head stow sequence begins. The stow
sequence includes: rolling the pod head to the stow position, positioning the filter
wheel to maximum density, and positioning the visor over the optical window. The stow
sequence requires approximately 5 Seconds.. Note that the pod head remains in the stow
position (160° on the LOS pointer) only while the POWER ON button is illuminated. When
the POWER ON Tight is off, the pod head is free to rotate; but the visor and filter wheel
remain stowed.

(3) LASER READY Button. This switch must be depressed and 1it befare the laser
can be fired. The switch serves as a laser safety interlock, the LASER READY 1light
remains off (after button depressed ON) until the fire interlocks are satisfied: nose
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gear UP and all laser pod systems functioni hop, the nose gear

ioning. In the maintenance shop, se g
interlock can be bypassed with test equipment. Depressing the illuminated LASER READY
button turns off the 1ight and disables laser fire.

(4) Acquisition (ACQ) Switch. This is a three-position switch that selects one
of the following acquisition modes and positions the pod 1ine-of-sight (LOS) to the
selected position. (Assuming not in the Memory Mode. )

N _(a) 12-VIS. The 12-VIS (12 o'clock visual) acquisition mode slaves the pod
LOS to 0% azimuth, -29 elevation, and 0° roll (i.e., RBL). Acquisition is accompiished by
u§1ng the caged gunsight pipper. When the PAVE SPIKE is integrated with the WRCS the
pipper 1s automatically caged until after PAVE SPIKE track is achieved. After track, the
pipper accepts the preset depression (sight is not drift stabilized). If WRCS is not
integrated; the gunsight must be manually caged and uncaged if the pipper is to be used as
a cueing reference.

o (b) 9-VIS. The 9-VIS (9 o'clock visual) acquisition mode slaves the pod

LOS to 90” left azimuth, 0° elevation, and 90° rol1 (coincident to boresight position of

the side-!ooking sight [if mounted]). Grease pencil reference marks on the canopy are
used in Tieu of a side-Tooking sight.

(c) WRCS. The WRCS acquisition mode slaves the pod LOS to the intersection
of the WRCS cursors if the WRCS OUT Tight is off (i.e., WRCS is in [integrated]). If the
WRCS OUT Tight is on (i.e., WRCS is not integrated), the 12-VIS mode is automatically
selected provided that the Acquisition switch is in the WRCS position. Types of WRCS
acquisition modes include Visual IP (VIP), Visual Offset Aim Point (VOAP), and Radar
Offset Aim Point (ROAP).

(5) WRCS OUT Button:

(a) This switch controls and indicates the integration of the WRCS and the
target designator system. When depressed, the indicator is illuminated WRCS QUT, and the
WRCS and target designator system are not integrated. Automatic weapon release by the
WRCS is not available for the target designator system when WRCS OUT is indicated. (An
automatic release mode is still available.by using the range indicator and the PAVE
SPIKE-derived slant range.) Acquisition modes with WRCS OUT illuminated are limited to
12-VIS and 9-VIS.

NOTE: The WRCS out Tight will illuminate, and the WRCS will be deintegrated
from the PAVE SPIKE regardless of the WRCS Out switch position if Target
Find/LORAN Lay position or the Direct position is not selected in the front
cockpit or if the Target Find Hold switch is in the HOLD position in the
rear cockpit.

When pressed and released again, the indicator Tight turns off, and the system is again
integrated with the WRCS. WRCS acquisition and track modes are now available. In the
track mode, the WRCS automatic weapon release function is available, and if a gimbal limit
is reached, the system switches to the WRCS memory mode.

(b) A malfunction in the WRCS or the INS illuminates the WRCS OUT light,
automatically deselects the WRCS, and selects the 12-VIS acquisition mode.

(c) 1In the WRCS OUT mode (1ight on), the PAVE SPIKE system may be operated
in the 12-VIS or 9-VIS acquisition modes only.

NOTE: If the acquisition mode switch is 1n WRCS with the WRCS OUT (light on),
the pod goes to the 12-VIS acquisition mode. If gimbal bump is encountered
in the track mode, the system reverts to the acquisition mode selected by

the acquisition switch.

25



ht Indications Summarized:

WRCS OUT Lig X
i ted.
Light I1luminated = WRCS OUT = WRCS not integra

is i ted.
Light Not i1luminated = WRCS IN = WRCS is integra
Control: This is a push-on, push-off syity,

" d >

(6) OVHT/INS OUT Indicator ar Mo is from INS inputs. During normal o

i?dicazzr wh:ighi?glisgzeghe PAVE SPIKEeguand S S offt?$ i?dlcatoz gre o
vian, s SN : ignator system is fully integrated with ¢;

{1luminated. In this case, the target desig yt 1 taninated). A1 Operatinqrﬁdp

i i S (WRCS OUT no . ]
4 dnd gam. bs lteqrited w1thw$2ﬁ ﬁﬁg N&GS and INS. If the INS fa115, the OVHT/INS -
dicator il1luminates, and the pgq

are available when integrated : )
T portion of the in

switch can be depressed, the INS OUT p e operator must use WAL i Bl

Track is further complicated

tly of the INS. Fibbek otle)
all LOS pointing corrections (track m . ated p,
5ﬁ257§§sf3; derotatign of the video display. The NBCS 1ntegrateq mode is automatica)),
switched out if INS OUT is selected. The OVHT section of the switch serves only a5 ;¢
indicator. When OVHT illuminates, the pod temperture is too high, and the pod should
be turned off until the cause is known and corrected.

Perj.

is operated independen

(7) Boresight Controls: This is a group of three push-to-turn controls whic

accomplish the following:

(a) AZ establishes pod-to-aircraft azimuth boresight adjustment (used .,
system in 12-VIS mode) +2.5°.

(b) EL establishes pod-to-aircraft elevation boresight adjustment (usec
with system in 12-VIS mode) +2.5°.

(c) ROLL establishes pod roll reference to aircraft nadir (referenced
INS platform) +2.5°. Do not use this knob during 12-VIS boresight.

These knobs provide fine adjustment of the TV LOS when operating in the 12-VIS and 5- .
acquisition modes. To reiterate, use the AZ and EL knobs for 12-VIS boresight. Rol’
may be used to aid in 9-VIS boresight, but is not recommended. DO NOT use AZ and EL
knobs for a 9-VIS boresight. If you do, you will destroy your 12-VIS boresight.

(8) REJOVRD Button: This momentary push-button switch is used only in the
track mode and when the laser is firing. If the laser range is invalid (the dot part
of the laser status symbol flashes at 2 Hz as viewed on display), the laser range s
reJected_by the pod, and computed range is used instead. Laser range can be acceptec
by pressing the REJOVRD switch. In BIT 3, the laser transmitter is fired by pressing

this switch.

a

(9) BIT Switch: The normal operating position of this switch is BIT 1 (i.e.,
one (1) showing in the wiqdow). This is a push button-operated, five-position (BIT ¢
to BIT 4) switch. chh time the pushbutton is pressed, the switch advances one step.
When BIT position 4 is reached, the next time the pushbutton is pressed, the switch
rotates to position p. The BITS are described in Section III C. ’

(10) GO/MALF Indicator: This indicator i i ; . .

: r is used in conjunction with the BIT
Swlﬁcbil I? BIT 0, both sections illuminate. When in BIT 1, 60" is inhibited at all tin®,
pos1t}°num nates in BIT positions 1 through 4 when a circuit failure occurs in the s&

(11) RET BRT Control: This cont (c1e frof
black (fully COH) to white (fully i) C C0uStS the contrast of the TV retic

(12) LT BRT Control: Thi ol
snel . : s control adjusts edge 1ighting of the pod contro.
fn 817 pF]OCkWise rotation increases 1ight intensity. The LT BRT knob is not funct!®’
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. E. Slant Range Indicator (SRI): See Figure 14. The SRI is located on the left side
B d: e FCP above the glare shield and is functional when the pod is turned on. The
jnarcatorprovides. three-digit readout of the slant range (X100 feet) to designated

target.

(1) Test Control. When pressed, this control energizes all seven segments of
each digit of the three-digit X100 display. The display then indicates 888, If any
part of an 8 is missing, the readout unit is defective and must be replaced.

(2) BRT Control. This control adjusts the intensity of the readout.

(3) RNG SET Control. This is a push-to-turn control that is used to preset and
store in the range indicator the desired release range for automatic weapon delivery in
the release on range (ROR) mode.

(4) Mode Switch. This three-position switch is used for automatic weapons
delivery as described below.

~(a) WRCS. In this position, the weapon release computer set generates a
release signal when the weapons delivery problem is solved if the WPN REL switch is
turned to the Target Find/LORAN Lay position. This position is effective only when the
target designation system is in the track mode and integrated with the WRCS (WRCS out
Tight not illuminated). WRCS must be selected for WRCS (SPIKE) Toss or WRCS Loft.

(b) SET. When the mode switch is in this position, the RNG SET control
can be used to preset the desired weapon release range-to-target when the automatic ROR
mode is selected for weapon release. Clockwise rotation of RNG SET increases the readout
on the three-digit range display. Any time SET is selected, the preset range is dis-

played.

(c) ROR. In this position, the range indicator generates a weapon release
signal when the range to target is equal to or less than the range preset by the RNG SET
control if the WPN REL switch is turned to the target find/LORAN lay position and the
pickle button is depressed. A release signal is generated in the track mode only.

The three seven-segment units in this direct readout display
et (X100) in feet or, for the ROR mode, indicate the preset

mode switch at SET).

(5) X100 Display.
indicate the range to tar?
range for weapon release

f. Azimuth-Elevation Indicator (LOS): See Figure 15. This indicator provides the
pilot with a display of the pod LOS position relative to the aircraft obscuration limits.
The relative pod LOS is affected by both the target position relative to the aircraft
and the attitude of the aircraft; consequently, the pilot must consider both of these

parameters when interpreting the information displayed.

(1) Dial Pointer (Head Rol1): The pointer rotates in step with and in the
direction of pod roll. The pointer is pointing stra!ght down when the pod LOS is dead
ahead with zero pod roll. The pointer position provides the pilot with pod roll data
and, in conjunction with three flags, indicates the degree of obscurity that can occur
unless the aircraft is maneuvered toward a more favorable position with respect to the
When pod gimbal angle is no greater than 120° aft, no flags show. The flag area

and those flight lTimitations imposed on the pilot to avoid obscurity in the

target.
(This is recognized by

is blank, p
pgd LSS are the basic pod roll and positive gimbal angle Timits.

the broken-1ine area of the dial.)

(2) Flag Indications.

The LOS will remain unobscured as long as the pointer is

Green flag.
(a) (70° right and 600 left). Pod gimbal is between

within the solid green area of the dial
-120° and -155°.
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SLANT RANGE INDICATOR
(AFTER TO 1F-4E-588)

MOOE
KNO8

WRCS, SET

SLANT RANGE
3-DIGIT READQUT
X100 FEET

- RANGE SETTING KNOB
BRT (FOR ROR MODE)

Figure 14, Slant Range Indicator (SRI)

LEFT HEAD ROLL

LIMIT (1609) YELLOW
A
\Q“ LOS

Q RIGHT ROLL

RED ’/’[’\‘_7_—’ LIMIT (1109)
ELEVATION S
FLAG b

=——1

(]
{
=
=

REFERENCE (FIXED)

[:T\':']\
7 POD HORIZONTAL

GREEN
*ELEVATION
FLAG
GREEN ARC. WHEN GREEN
ELEVATION FLAG IS UP, POINTER

MUST BE IN GREEN.ARC TO
AVQID 0BSCURATION BY 0° HEAD
EXTERNAL STORES. ROLL

POD HEAD
ROLL POINTER

Figure 15, Azimuth-Elevation (L0OS) Indicator
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(b) Yellow flag.

present position, This flag ?arns that the elevation limit is 5° from

(Gimbal angle is -155

(c) Red flag. This f1aq 4 - 0
; ¥ g indicates that the gimbal limit of -160° has been
;?;ige?g ﬁzgcﬁzs LU% 1S more than 50 percent obscured. Logs of track occurs when the
not illuminat d)‘ he system enters memory mode if WRCS is integrated (WRCS OUT Tight
to the tar teb : Aircraft must be maneuvered to a more favorable position with respect
?1 inat ge etore the WSO can reacquire the target and resume track. If WRCS OUT is
illuminated, the systen returns to the selected acquisition mode.
9, ohptenna Hand Control: see Figure 16. The radar hand control is used to track the
target and fire the Taser. The magnitude of the corrective rate commands generated by
the hand control is proportional to the amount of displacement of the control from the
centered position. Forward and aft movement changes the elevation angle of pod FOV, and
1eft/right changes the pod azimuth angle (track mode only).

(1) FOV Button (same as APX inte tes bet W
and NFOV each time the sy rrogate button). This alternates between WFOV

J ! itch is pressed. When the target designator system, is unstowed,
WFOV is automatically selected until the FOV switch is gressed.g

(2) Trigger Switch.

This switch has three ositions: fully released, pressed
to the first detent, and press : : i

ed to the second detent. The functions are as follows:

(a) First detent (half action). When the switch is in this position, it
selects between track and acquisition modes. Any time the system is unstowed, it is in
the acquisition mode. When the trigger switch is pressed to the first detent (half
action) and released, the system switches from acquisition to track. The next time the
switch is pressed to half action and released, the system switches to the acquisition

mode selected on the set control. Half action thus alternately switches between acquisi-
tion and track modes. )

(b) Second detent (full action). This position of the trigger switch fires
the Taser if all interlocks are closed. If the system was in acquisition and the trigger
switch is pressed to full action and released, the system is switched to track, and the
laser fires. When the switch is pressed to full action and released a second time, the
laser stops firing, but track mode is maintained. To place the system in the selected
acquisition mode, the trigger switch must be pressed to half action and released. Any
time the system is in an acquisition mode, the laser will not fire.

h. Coder Control Unit (CCU): See Figure 17,

(1) The code is set in the panel with four numbers, each of which is adjusted

" with a pushbutton-operated switch. Each time the pushbutton is depressed, the affected

number increases in value by one. When the PAVE SPIKE is initially turned on, the code

set in the panel is inserted into the laser control unit. Any subsequent code changes must
be set on the code panel, and the enter button depressed and released. If the code set on
the control panel is not within the capability of the code PC board installed in the pod,
the insert button will Tight and indicate NO GO. With no code board installed in the pod,
the insert button will indicate NO GO any time power is on, and the laser will be uncoded.

(2) To enter code accomplish the following:
(a) CCU-PRESET DESIRED CODE (1688 for non-coded use).
(b) Laser code enter button - PRESS AND RELEASE.

(¢) NO GO light illuminates for % second then remains OFF,



RENEARR TR

ANTENNA HAND CONTROL

B R

TV FIELD OF VIEW
(NARROW/MWIDE)
AFTER TO 1F-4E-588
AND

(USED WITH IFF)
AFTER T0 1F-4E-567

1ST DETENT (HALF ACTION) ACQUISITION/TRACK | AcTION
2ND DETENT (FULL ACTION) LASER FIRE AND TRACK | SWITCH

Figure 1
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ANTENNA ELEVATION
CONTROL

CHALLENGE
ENABLE BUTTON a

6, Antenna Hand Control
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IEI l!l [é] > NO GO
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oo _Jol lg

& ® ®
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S

Figure 17, Coder Control Unit
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Figure 18, TV Displays and Symbology
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i. TV Display and Symbology: See Figure 18.

(1) Reticle (Narrow ! ot
: FOV [NFOV]). In NFOV the scene and reticle are magnified
considerably. The reticle consists of three bars and a resolution wedge. The functions

of the reticle consists of A :
reticle are as follows- three bars and a resolution wedge. The functions of the

is th £ (a) The projected center of the reticle is the center of the pod LOS. This
i he reterence for target tracking and the boresight position of the laser. The gap
;gszresgszter of the reticle closely approximates the area on the target covered by the

.(b) The reticle is oriented so that the wedge is at the bottom of the
display and is vertical when the elevation angle is 0°. The entire reticle rotates
clockwise as the elevation angle is depressed. At -90° pod LOS elevation depression
the wedge has rotated clockwise to the left side of the display (9 o'clock).

, (2) Reticle (Wide FOV [WFOV]). WFOV covers a much greater area in the
televised scene. The circle appears around the center of the display when WFOV is selected.
If the target is in the circle, it will appear on the display when NFOV is selected.

(3) Time-To-Go (TTG) Spot, Time Zero (Tg) Index Line. These symbols
(1) indicate the time-to-go for weapons release, (2) provide an indication of laser
status, and (3) continuously indicate mode of operation. When the track mode is entered,
these symbols are displayed in the left side of the scene. The functions of these symbols
are as follows:

(a) When integrated with the WRCS and a WRCS delivery mode is selected,
the TTG spot appears initially above the Ty Tine and moves downward toward the Tg index
line as the aircraft range to target decreases. The automatic weapon delivery signal is
generated when the spot reaches the line. In this mode, the TTG spot position indicates
the time for weapon release. The point in the delivery maneuver where the TTG spot inter-
sects the Ty Tine is controlled by the drag coefficient set on the WRCS control panel.

If the WRCS is not used for the weapon release solution and the drag coefficient is not
adjusted for the release conditions, the TTG spot does not accurately depict the time for
weapon release. If the system is not integrated with the WRCS, the TTG spot remains

stationary just above the Tg index line.

(b) The TTG dot and Tp Tine also provide an indication of laser status
as follows:

1. Dot and Line removed (not displayed) - The system is not in a
- track mode. The system is either in an acquisition mode or memory mode.

2. Dot and Line both steady - Laser fire and laser range acceptance
is normal. This is the normal display after you fire a good laser (full-action on the

antenna hand control).

3. Dot flashing at 2 Hz; Line steady - Laser ranging not accepted/
valid. Laser has fired.

. 4. Dot flashing at 5 Hz; Line steady - Laser has fired but there
is no laser energy oOr Tow laser energy.

5. Dot and Line both flashing at 5 Hz - System is in track mode and
the laser is not firing. This should be the normal display after you take track (half-

action on antenna hand control).
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SECTION III - C

BIT CHECKS

1. Following is a description of the PAVE SPIKE BIT checks.

. a. BITO - Lamp Test: AN Tights on the PAVE SPIKE control panel illuminate for
identification of defective lights,

b. BIT 1 - System Status Test: BIT switch must be in this position during normal
operation of the system. The G0 indicator is inoperative in BIT 1. The Tow-voltage
power supply, laser triggers, servo Toop, and TV sensor are continuously monitored with
out interfering with target designator system operation. A failure of any of the
monitored parameters causes the MALF indicator to illuminate.

¢. BIT 2 - Servo Dynamic Track and TV Performance: To accomplish BIT 2 the aircraft
must be stationary and the system must be in T2-VIS. The test starts when BIT 2 is
selected, and in about 15 seconds either MALF or GO will illuminate. This indicates the
status-of the servo system. TV performance is evaluated by the operator. The filter
wheel is driven to maximum density, and the TV scene should dim.

d. BIT 3 - Laser Test:

Ensure ground crew is clear of the pod while performing BIT 3.

When BIT 3 is selected, the laser systems are monitored, and the
elevation gimbal is driven to the laser test position (to reflect
laser energy from a black diffused surface). This is indicated
by TV reticle rotation of 180°. A GO or MALF lights immediately.
An immediate GO indicates the system is normal. The operator
then depresses and holds the REJOVRD button to fire the laser and
the GO turns off. After about 5 seconds either the MALF or GO
indicator illuminates to indicate the status of the laser trans-
mitter.

e. BIT 4 - Laser Slant Ranging: This BIT checks the laser receiver and ranging
circuits. The SRI should indicate §21+2. A GO or MALF in 4-15 seconds indicates the
status of the circuit operation.

TDS BIT FAULT ANALYSIS

Step Problem Additional Tests Status ;
BIT O . . .
All indicators do not Mission may be flown with burned out
illuminate. lamps.
BIT 1 . »
MALF light ON. Press WRCS_OUT If MALF light goes out when WRCS OUT
button to light. light illuminates, operate TDS with-

out WRCS. If MALF light remains ON,
mission should not be flown until [

problem is corrected. 4
BIT 2 MALF light ON. Mission may be flown. TDS track mode
_____________________ _may be severely degraded.
i = not dim. Filter wheel malfunction,” TV Scane ~
TV scene does may washout in extreme high light
level areas.
BIT 3 MALF 1ight ON No laser fire capability.
immediagely. TF o VALF
PIT 4 a agpeurs, or if SRI does not
MALF 1light ON. Check slant range read 021+002, ranging capability ma
indicator readout. | e degraded. Per§orﬁ inflight ZheC'

of system operation
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SECTION III - D
SYSTEM INTERFACE

!. The PAVE SPIKE pod is normally interfaced with the aircraft INS and WRCS. When fully
integrated, all cockpit WRCS/INS indications are the same as in non-PAVE SPIKE operation,
excegt, after PAVE SPIKE track is taken, off flags cover all distance measuring equipment
(DME) windows. After track, the only range available is from the PAVE SPIKE slant range
indicator. See Figures 19, 20, and 21.

a. When in the memory mode, cockpit DME and bearing readouts are coincident with the
PAVE SPIKE pod LOS.

(1) The memory mode can be achieved by encountering a gimbal 1imit or depressing
target insert on the cursor control when in track or depressing target insert when the
WRCS acquire position is selected on the target designator set control.

(2) When memory operation is.achieved through use of the target insert button,
any offset values set in the WRCS control panel will be applied to the PAVE SPIKE LOS
and the DME and bearing readings.

b. 1In addition to the normal WRCS indications, the attitude director indicator (ADI)
horizontal bar will provide the same weapon release time information to the aircraft
commander that is provided by the TTG dot on the video display. The bar moves up the
ADI, and when the bar reaches the center of the ADI, the WRCS release solution occurs.

c. To achieve angular motion coordinate transformation, the interface electronics

subsystem uses aircraft roll, pitch, and heading angles: and PAVE SPIKE pod azimuth and
elevation gimbal angles and pod nose roll angle. Input output interface signals are as

follows:

(1) From the INS--aircraft velocity, altitude, and attitude.

(2) From the WRCS--range, offset, time-to-release, and target altitude.

(3) From the electronics interface unit--target altitude (WRCS out operation).
(4) From the hand control--angular velocity commands.

(5) From the electro-optical head--gimbal angles.

(6) From the laser control electronics--laser, or computed slant range (as
" applicable).

(7) From the set control--mode and control commands, boresight information, and
BIT checks.

(8) To azimuth, elevation, and nose roll servos--computer error signals.

(9) To azimuth and elevation gimbal servos--angular rate adding commands.

(10) To the LOS indicator--elevation gimbal position and pod head roll angle.
(11) To the range indicator--filtered slant range.

(12) To the WRCS--filtered slant range, laser-derived altitude (when applicable),

(13) To the ADI, TV, and optical sight--scaled time-to-release signal from WRCS.
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2. In the track mode, th

position of the roll tabse :?l; tabs provide steering information to the target. The

between the ground track and respect to the fixed index tabs, indicates the angle

steering information is prov'§0:r§e to the target. In the WRCS acquisition mode, the

TRACK mode, the range bar is'u’::.]‘_" reference to the Radar/WRCS cursor position. 1In the
1lized to indicate time-to-go (TTG) to weapon release.

3. ADI. In the track

to the target (or Ip) m?ﬂi’bthe ADI also provides TTG information and steering commands

displacement of the bénk s aqk steering bar is utilized for steering commands. The

ground track and course tq iﬁr‘NQ bar from the zero position indicates the angle between

maxinum TTG indicated by e target (or IP). The horizontal bar displays TT6 with

full d i -
Gl thE. A Féaches Tk centeroz: iﬁi]sci:z;(]):yof the bar and weapon release (TT6 = 0),

4. HSI and
toiie Tor'n ﬁc?':'rlnél agcghe track mode, the HSI and BDHI indications are identical to
target except that ground range is not displayed. Ground range

is displayed on the DME dials when the is i i
system h
aircrew to more easily reacquire the target, is in memory mode in order to enable the

[ WRCS MANUAL INPUTS |

(AFTER TO 1F—4E -588)

TARGET — FT X 100 aAG RELEASE
DELIVERY COEF. |ADVANCE| RANGE
MODE | N/S | EM | o7 | RANGE | poigny | MILLI- | FTX10
DIST | DIST SECOND | FT X 100

MAX SET 999 | 999 | 100 | 249 999 999 999

DIVE TOSS X X

DIVE LAY X X

LAYDOWN % X X X
BOMB
L L. —

AGM—45 x (& X
—— )
TETFIND | x | x | x " X
LABS ¥ Ml
T6T FIND/ | % X X )
x| x f
whes+* | X % %

*TARGET FIND SWITCH IN HOLD AND LABS DELIVERY MODE

SELECTED.
%K TARGET FIND SWITCH IN NORM, SLANT RANGE INDICATOR MODE

KNOB IN WRCS AND TGT FIND DELIVERY MODE SELECTED.

4
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SECTION IIT -

OPERATING MODES

Ii 1PAXE SPIKE operation can

altitude operati i 1

Tt 1s mandgtory]z;:t1:h21g? threat environments task both crewmembers to the maximum.

and thoroughly understucg rcrew break Fhe required tasks down to their simplest form
: System operation, System proficiency, without reference to

se the full potential of the pod.

2. The three operating modes are:
a. Acquisition Modes
b. Tracking Mode, and

C. Memory Mode

3. ACQUISITION MODES: The three types of acquisition modes are 12-VIS, 9-VIS, and WRCS
acquire. See figure 22.

a. 12-VIS. This is the simplest acquisition mode available and certainly the most
reliable. The LOS of the pod is aligned to parallel the radar boreline (35 mil pipper)
to enable visual acquisition of the target. Because of the simplicity and reliability
of the 12-VIS mode, it should always be planned as a backup when other modes are primary.
The optical sight is not drift stabilized.

(1) Switchology. To place the pod in 12-VIS, the acquisition switch on the TDS
need only be moved to the 12-VIS position.

NOTE: The acquisition switch on the TDS control panel will command the pod
to the selected position only if the pod is already in one of the Acquisition
modes. If the pod is in Memory or the Track mode, the acquisition switch may
be flipped continuously and the pod will stay in the Memory or Track. To
return the pod to 12-VIS from Memory or Track, the acquisition switch must be
placed to 12-VIS and then another switch action is required to "spur" the pod
to 12-VIS. However, if the pod is in 9-VIS or WRCS ACQ, movement of the
acquisition switch to 12-VIS will command the pod there.

In the front seat the sight mode knob may be placed tq CAGE or A/G (WRCS in) to position

the pipper to 35 mils. When the WRCS is integrated with the pod (WRCS OUT, Tight not

illuminated), a holding relay positions the.plpper to 35 mils when the pod is in an
acquisition mode regardless of the setting in the sight depression window.

: T. When the WRCS OUT light is i]luminatgd_(HRCS not inteqrated),
PAVE SPIKE op£i3t1gﬁcﬁsoghe same as WRCS In, except when the Acquisition switch is
positioned to WRCS ACQ, then the pod will §utomat1ca11y position to 12-VIS, since WRCS
Acquisition is impossible without integration. In the front seat, the sight mode knob
must be positioned to CAGE or 35 mils dialed into the depression window since the WRCS

holding relay is removed.

(b) INS OUT.
WRCS OUT is automatically se

If the INS OUT button is depressed and the light illuminated,
lected and switch actions are the same as WRCS OUT.

. i ition the pod to the 12-VIS or any other
tions. When you desire tq posi
: .tgz) mégg1cgccomp]ish the required Sw1tchology and then ALWAYS chgg% for proper
acqu151.102 iKE has a mind of its own and will not always respond as directed the
lqgliat!;g ' Tiz indicators must be crosschecked to ensure the pod is actually in 12-VIS.
ime.
ation Indicator (LOS). The pointer on the LOSI indicates

(a) Azimuth-Elev ation, the pod is roll compensated to remain level

the pod roll angle. During INS-IN oper
43



_AVQ-23A/B ACQUISITION/TRACK MODES

PYPTTI

(AFTER TO 1F-4E-588)

ACQUISITION MODES

TRACK MODE

——
\__ﬁ-/
SVIS ACQ MODE 121S ACQ MODE WRCS ACQUISITION TRACK MODE
LOS CAGED TO LOS CAGED TO CAGED LOS SLAVED TO INTERSECTION LOS SLAVED TO ANTENNA

SIDE-LOOKING SIGHT.

OPTICAL SIGHT.

POD HEAD ROLL - 80°

LOS ELEVATION - 90°

44

POD HEAD ROLL - 0°

LOS ELEVATION - 2°

OF WRCS CURSORS. WSO INPUT
THROUGH WRCS CURSOR
CONTROLS.

HAND CONTROL MOVEMENT

POD HEAD ROLL - 0°

LOS ELEVATION — gg°

Figure 22, Acquisition/Track Modes

POD HEAD ROLL - 158°

LOS ELEVATION - %0°



zi:?z;:e g25y23r;:ont;? LGVI§' Therefore, pod roll angle will be 0° relative to the
0 : Y think of it as plumb bobbed to the earth. See figure 22.

(b) Scope Reticle. T ) ) .
. . he wedge indication on the reticle rotates clockwise
Eﬂeszggggogi$}eﬁzt;g;r22$‘e£ ]Since the pod is parallel to the radar bgre]ine in 12-VIS,

: ; mately at the 6 o' i indicating 22 depression
(6 o'clock is actually zero depression). o'clock position indicating ep

(c) WRCS OUT. Al indications remain the same, when WRCS OUT is selected.

_ (d) INS OUT. There is no roll compensation to keep the pod roll axis level
with the horizon in this mode. Therefore, if the aircraft is placed in a bank, the pod
head remains aligned with the aircraft axis. INS-IN vs INS-OUT roll compensation is
roughly analogous to STAB IN vs STAB OUT radar antenna operation.

.(3) Operation. To accomplish a 12-VIS Acquisition, the pilot will maneuver to
place his 35 mi1 pipper on the desired target and call "tracking". The WSO will call
“capture" when he has identified the target and is able to begin tracking with the pod.
This informs the pilot that he is free to discontinue tracking with the pipper and maneuver
the aircraft as necessary.

b. 9-VIS. See figure 22. This is a backup acquisition mode which has serious .
limitations due to the difficulty of maneuvering the aircraft to place the target precisely
in the pod FOV. The pod is rolled 90° to achieve a 9 o'clock LOS.

(1) Switchology. Position the acquisition switch to 9-VIS, again this switch
action alone will position the pod to 9-VIS only if the pod is already in one of the other
Acquisition modes. No front cockpit switch actions are required.

(2) Indications.

(a) Azimuth-Elevation Indicator (LOS). Since the pod is rolled 90° to the
left, the pointer should be at the 9 o'clock position (Figure 22). There is no roll com-
pensation in the 9-VIS mode, so if the aircraft is banked 90° left, the pod LOS will be
pointed directly at the ground under the aircraft.

(b) Scope Reticle. The e1gvation gimbal mirror is depressed 90°, so the
wedge will rotate to the 9 o'clock position.

(3) Operation. Accomplishing a Q-VIS target acquisition in minimqm time with a
high probability of success js a difficult if not impossible task. An aiming index
(grease pencil marks) is established on the front canopy during ground operation. There
is a widespread belief that a pylon turn is flown around the target until it is identified
in the video by the WSO. Figure 23 points out why this is impossible at low altitude.
The relatively small bank angles which must be flown to ensure the target is in the FOV
of the pod, do not generate the turn rates required to fly a pylon turn (keep the target
positioned at 9 o'clock indefinitely). Therefore, the pilot must maneuver the aircraft
to position the target forward of 9 o'clock, sgt the bank angle to ensure thg target will
"pass through” the FOV, and then communicate with the WSO to indicate when his reference
marks are on the target. If target acquisition is not accomplished, the whole procedure
must be repeated. The success rate of 9-VIS acquisitions at low altitude qualify it only
as a backup mode and no delivery should be planned with this as a primary mode.

(4) WRCS OUT/INS QUT. There is no change in the 9-VIS acquisition when operating
in these degraded modes.

See figure 22. The integration with the WRCS provides a capability
itial point (IP) to the target by both radar and visual techniques.
:n this mode is valuable in itself, in addition to the fact that the

pod is cued to the target area before visual acquisition is possible. The system has
45
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LOS of Pod in 9-VIS with
Bank Required to fly a
Pylon Turn

LOS to Target

—

Bank Angle which must be
Flown to Acquire Target
in 9-VIS

Figure 23, 9-yIs Acquisition



demoﬂszgazsgci¥;e11§ﬂ§1ac$uracy provided the offset distances from IP to target can be
measg;at the DOd.head ‘mp"e,ang correct, way to describe the WRCS Acquisition mode 15 to
say D return, assumi s "tied" to the radar cursors. When the cursors are placed over
e ointed at the IP M nen tar 2cquisition, the pod will follow along and its LOS will

c € Insert button i s move from the
1P to the target, the pod LOS goes along fo?"tﬂi g?SE?SSEd SR

NOTE: Remember, the WRCS computer works only with horizontal distances. When
offsets are measured, the distance is computed in the horizontal plane. vertical
deve1qpment is taken into account by use of the target altitude window and a
solution of the r95“1F1"9 triangle displays the cursors at the proper slant
range. An understanding of basic WRCS operation is essential to the grasp of
both WRCS Acquisition and Memory modes. If you have any questions on the WRCS,
refer to Fighter Weapons School Air-to-Ground Weapons Delivery Systems Text.

(1) Switchology. Specific switch actions required for the different types of
WRCS acquisition will be discussed under Operation, this section, although some actions
are common to a11. First, the WRCS OUT Tight must be extinguished to accomplish a WRCS
Acquisition. This means that the WRCS OUT button must not be depressed, the Target
Find Switch (702 panel) must be in the Normal position, and the Delivery mode selector
in the front seat must be in Direct or Target Find. If the above three conditions are
not met, the WRCS will be de-integrated (WRCS OUT 1ight i1luminated) and the pod will
automatically rotate to the 12-VIS position when WRCS ACQ is selected on the PAVE SPIKE
control panel. Provided the WRCS is integrated with SPIKE, positioning the acquisition
switch to WRCS ACQ will align the pod with the radar cursors. Remember, if the pod is
in a track or memory mode at this time, an additional switch action is required. (These
actfons will be covered under the sections on Tracking and Memory.) Other switchology
depends upon the specific type of acquisition to be performed, but in general, offset
distances are set in, altitude (corrected for D-value) of the return to be worked is
set in the target altitude window, and the insert button is depressed to move the pod

from IP to target.

(a) Azimuth-Elevation Indicator (LOS). The pod is roll compensated to
INS Tevel in WRCS ACQ, so the pointer will be "plumb bobbed" to the earth regardless
of bank angle.

(b) Scope reticle. When WRCS acquire is initially selected, the cursors
should be reset (positioned at the aircraft). The pod LOS will be positioned.at the air-
craft as well, i.e., it is depressed 90° in elevation. This is the nadir position and the
pod is looking directly under the aircraft. The wedge.wi11 bg rotated to the 9 o'clock
position to indicate 90° depression on the elevation gimbal mirror. A; the cursors are
"eun out" to the IP position, the pod head will follow along and assuming the I[P is Tocated
in front of the aircraft, the reticle will rotate counterclockwise indicating less depres-

sion in elevation.
(c) Steering. Assuming NAV COMP is selected on display switches, INS

bearing and DME will be displayed during all Acquisition modes. When the insert button
is depressed in WRCS ACQ, the steering is provided by the WRCS, just as it would be if

a pod was not loaded.

(2) Operation. Concepts involved with the three types of WRCS acquisition
functions will be discussed next. Specific switchology is covered in detail in aircrew
checklists and will not be republished here. However, those switch actions which have
Special consequence because the pod is loaded wi]! pe exp1ained. Three types of acquisi-
tion can be accomplished in this mode: Visual Initial Point (VIP), Visual Offset Aimpoint

(VOAP), and Radar Offset Aimpoint (ROAP).
NOTE: Always correct the target altitude window for D-value.

(a) VIP. This mode is the simplest and requires very little aircrew head
down time. When the aircraft is directly over the IP with offsets to the target dialed
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buttons and the radar cu
in the WRCS, the WSO depresses the Freeze and Insert He a6 "SOrs ang

t altitude should t in th
d th et (Figure 24). The targe g
gggpsggr-mo¥ﬁet3raw§a23r?s tﬁe gact that the IP must be directly overflown, S

d to the tar
P. The VOAP allows the aircrew to cue the po get frop
a visually siésgfigg:t offset aimpoint (0OAP) without directly gver:!yfng the oap. 1.
magic involved cannot be fully explained until the section on ;gc ;29 1s digesteq, p,,
the concept is simple. The aircrew visually acquires the OAP (12-VIS or 9-VIS) ang
enters the Track mode. The WSO accurately tracks the OAP with the agtenn% control hangy,
y pushes the FRZ/INS buttons (offsets from VOAP to targe dialed ip the

and simultaneousl
WRCS). The cursors and pod LOS then move from the OAP to the target. The oap altityde
must be set when the WSO is tracking the OAP. After the insert button is depressed, the

be set in. The VOAP technique does have some limigationsz the
:?:gﬁ:fg?;:::dgemxithin approximately 7-8nm s]ant_range of t?e VOAP at Insert. Becays.
of the pod mechanization (this will be explained in the section on tracking), Consistens
results cannot be obtained from a VOAP elevation higher than aircraft altitude. 71y
limits the VOAP acquisition to aimpoints which are below the aircraft (Figure 25)

(c) ROAP. This acquisifion works exactly as a radar offset bomb. The
ques are the same as an 0ffset

SPIKE pod simply goes along for the ride. Al1 radar techni 2 :
bomb or target find operation except: the delivery mode select in the front seat must :-
positioned to Target Find to obtain the radar cursors. If the Target Find switch on th.
702 panel is placed to Hold to get cursors, the WRCS is de-integrated (WRCS QUT Tight oy
and this acquisition will not work. WRCS ACQ must be selected on the PAVE SPIkE contre?
panel to get cursors. When the cursors are placed on the ROAP, if the display is changad
to TV, the 0AP should appear in the pod FOV. After the insert button is depressed, th-
target altitude window must be changed from the OAP to the target altitude corrected ;-
D-value. The radar display knob must be positioned out of a Plan Position Indicator (-
mode to allow use of the radar hand control for tracking functions. An ROAP may be

t . selected above the altitude of the aircraft providing the WSO "inverts the triangle" #--
the target altitude window setting. The range at which an ROAP may be accomplished is
limited only by the WRCS capabilities (Figure 26).

NOTE: The Map PPI mode is required during cursor placement on the radar ground
map display. After cursors have been placed on the 0AP and FRZ and INSERT with

4. TRACKING MODE: The Track mode may be entered from an Acquisition or Memory mode.

: During Track the WSO aids the INS in keeping the Pod LOS pointed at the target by making
corrections with the radar hand control. The Track mode is_the only mode in which the
laser can be fired.

2.  Switchology. Switch actions required to enter the Track mode were discussed i
the description section. Simply stated, half-action and release on the antenna contro!
handle changes modes between selected acquisition and Track; full action and release is
an ON/OFF laser switch. If the pod is in an Acquisition or Memory mode when full action

b. Indications, Scope indications during track were i scription
also covered in the descr .
section. If the TTG and To symbols apre Present on the video, the system is in track.
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Freeze/Insert

Cursor and Pod LOS -

On Target

WRCS Steering to Target

WRCS ACQ
Offsets - Set
Target Alt - Set

Figure 24, VIP
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/a; Radar Cursors/POD Los
On Target
WRCS Steering - To Targe;

WSO - Track 0ApP
0 - Depress Insert Button

Target Altitude - Set

®
4D
e 4

0AP A1t - Set

\
D) O™
X 12-VIS
k Offsets - Set

Figure 25, yoap
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Target

f Cursors/POD 10S - On Target
I Target Alt - Set
Display - B-Wide, TV
Select - 12-VIS for Backup
WRCS Steering - To Target

©
WRCS ACQ

Display - Map PPT
OAP Alt - Set

Place Cursors
Freeze/Insert

Figure 26, ROAP
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(AFTER TO 1F-4E-588)
POD COMPUTED SLANT RANGE

Computed slant range derived from aircrafy altitude A
the sine of the TDS gimbled mirror angle: SR - _ K
ine g

LASER DERIVED SLANT RAMGE

TDS control electronics computes slant range by measuring the tima
lapse between laser pulse transmission and receive.

H =Hb - Ht
Hb = Barometric Alt. from ADC
Ht = Target elevation set on WACS panel
SR = Slant Range
6 = Gimbled mirror angle

Figure 27, Slant Range Computation
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ing relay on the i \ .
: ?g;gr go depress fromogﬁlcgl Slght !$ removed when the Track mode is entered, allowing
the P ., Steering information ip tT;ckpqsition to that selected in the sight depression
¢ioned OVer the DME window. Hoy does tLS supplied by the WRCS but an off flag is posi-

® WRCS supply steering during the track mode you

cihec;2::;:t¥gn§s(:3§nggmg:ted Slant Range) . The SPIKE pod works trigonmetric problems
Thgmanswer to these problems go zgtlleyg;ISE]ECt NS s e mzsi;zn'
) _ and th i gt
hor11°"ta] and vertical triangles that will pe descﬁﬁgzé nL:t1s IR
(1) Horizontal triangle. The inter i . .

: . face with the INS and WRCS is combined with a
pickoff gffpgﬂeg1z?ﬁl 32?1estt° make the triangle solution possible (Figures 27 & 28). The
PositT?ntﬁ reforg the O"Qt_racked (Dy and Dg) is updated in the WRCS computer contin-
PolsTy; the fore, the position of the point being tracked is known by the WRCS computer.
s izte§§920;iinﬁous$ysggﬁi:2rzge f¥;e29 function, since the position of the point of
intere 3 is feature i i is1tion and
e . The saorora et e is used in the VOAP acquisition

i layed on the Horizontal Si jon Indicator (HSI) and
gOHI to provide steering to the point of interest, ontal Situation (

(2) Vertical triangle. The vertical tri i § d to provide
Jant range (SR) to the SRI in th riangle is continuously solved to p

' : | the absence of laser ranging. The SR obtained is broken
down into horizontal and vertical components to provide aircraft altitude and horizontal
range to the point being tracked. Figure 29 shows the SR computation which occurs contin-
wously during PAVE SPIKE operation.

The SR computed is displayed on the SRI, provided it
is not rejected for laser SR, Mathematically speaking: R

SR = (Hp - Hi)/sin 8
Where: Hp = Altitude MSL from CADC
Ht = Tgt ATt Window Setting

8 = SPIKE Gimbal Mirror Depression from INS Level

It follows that: (Hp - Hy) = Aircraft Altitude Above the Target

HR = (H, - H)/cos 8, this value is used in the horizontal
triangle computation

It should be apparent that the computed SR is only as good as the value set in the Target
Altitude window on the WRCS computer panel. Since the Central Air Data Computer (CADC)
- value (Hp) is always referenced to the 29.92 pressure level it is critical that the Ht
value be corrected for D-value. D-value is the pressure difference aloft caused by non-
standard temperature lapse rate and pressure systems. A good discussion on D-value com-
putations is contained in Fighter Weapons School Nuclear Weapons Delivery Reference Text.
Unlike the horizontal triangle, which is computed only in the Track mode, the vertical
triangle computation is ongoing as long as there is power on the pod.

NOTE: No computations are made when operating in the INS OUT mode because required
inputs are not available. The SRI will display its maximum value, approximately
70,000 feet, when operating INS OUT. Since the vertical triangle is continuously
solved (INS IN), the SRI always displays SR. No matter what operating mode the

pod is in, SR will be displayed and it will be as accurate as the Tgt Alt setting
and pod LOS angle measurements. The fact that the angle B is measured from INS
Tevel allows the computation to occur in all modes (Figure 30).

This angle is also measured in Acquisition and Memory modes, thanks to the INS. Figure 3
shows that in Acquisition mode, SR is computed to the position at which the pod LOS is
Pointed, provided Hy is set correctly.
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t North
R % B - Gimble Angle
HQ from Pod
¢ - Aircraft Trye
\\\ Bearing from [yg
LY HR - Horizontal Range
HR to Target
AN (This value is compyg,,
D (Y from the Vertica)
N \\\ Triangle)
by J DN = HR cos (B-4)
PO Dp = HR sin (B-¢)
1 i
Figure 28, Horizontal Triangle
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A
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CADC)
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Figure 29, Vertical Triangle
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Figure 30, © Measurement, Track Mode.
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Figure 31, 8 Measurement, Acquisition Mode
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(3) Limitations. The pod's computations are very accurate for the medium a7

N

t5
regime for which it was designed. When the pod fis employed in the low altitude EnVilt““

ment, several limitations become apparent:

(a) Angle Limitations. The angle 8 obviously becomes a smaller value a:

ron-

altitude is reduced. As the angle approaches zero two things happen. First, the trigon,
Etgic functions change drastically for any change in angle. The difference in the 3?H w
45° vs sin 44° s only 0.0024 while the difference in the sin 20 vs 19 is 0.0174, Tpi.

is over 7 times as great and, therefore, the equation SR=(Hp - Hg)/sin B is much more
sensitive to angle measurement in the Tow, altitude regime. This means that any error

in this angle measurement will cause a large error in the computation of SR. The other

problem unique to low altitude employment is the fact that SPIKE is mechanized to work

only with a positive value for 8, if 8 becomes negative (the point tracked is above tne

aircraft). the SR is not valid simply because the system was not designed to compute
this function. See Figure 32.

(b) Altitude Limitations. Typically, the greatest error in SR computatis-

at low altitude is caused by inaccuracies in the (Hp - Ht) portion of the equation. -
Hp input from the CADC is reliable but it is difficult for the aircrew to accurately

determine or apply D-value to input the proper Hg. The"weather wizard” gives it his se:-
shot, but weather systems are difficult to ?redict to the accuracy required. As witn -~

angle limitations, the target altitude prob

em has two faces. First, at Tow altituds -

relatively small error can cause huge errors in the SR equation. Suppose that the 3ir-
craft in Figure 33 is flying at 100 feet AGL. An error of just 50 feet in the H: sat:i-
assuming Hp is perfect will result in a SR that is either one-half or double (depend: -

on whether the error is high or low) the actual SR, since: SR=(Hp - H¢)/sin 8. 1 --

is in error by 50 feet, it will either halve or double the dividend. For this reason
and coupled with the fact that any error in angle readout will cause gross errors in

the pod computed SR is almost never accurate at low altitude. This is unfortunate r:,
it requires an additional switch action to force the system to accept the laser 5R as «

will see in the next section. What happens if the solution to the SR equation is zero
or negative? This will happen, of course, when the value of Hy is equal to or greater
than Hp. When this happens, the pod cannot be controlled in the Track mode by the wS°©
and the infamous “IDIOT MODE" occurs. The normal sequence of events in the Idict Mece

are: WSO selects track {one-half or full action), pod runs off in any direction it

chooses and cannot be controlled by the radar hand control, pod hits a gimbal limit and

goes into memory on no point in particular. What can the WSO do to regain control ©°
pod? First he must break the unwanted memory, and next he must reduce the valus 17 °°
target altitude window (if possible, since zero is the lowest value that can be set
the WRCS computer control panel). Why does the arrogant SPIKE pod behave this way w"e
(Hp-Ht) €07 It does this because the INS uses SR and the change in SR (velocity) to

attempt to keep the pod LOS pointed at the target. When the SR is zero or negative, °7

trig hamsters in the pod get confused and cannot compute a solution. The only recour
the operator has is to reduce target altitude. If he already has zero set for *;.“f
cannot track INS IN and must accept the degraded performance available in INS OUT.

occurs when operating near sea level on a high pressure day. Figure 34 represents 0
situation that occurs when the aircraft is flown at sea level on a day when tne surfacs

altimeter setting (QNH) is 30.42. This means that a high pressure system is in the 275"
and the 29.92 pressure level occurs 500 feet AGL. Since D-value is the difference 2e°¥

the altitude at which a pressure level actually occurs vs the level it would occur o’

a

standard day, D-value is equal to plus 500 feet. If the aircraft flies at 200 fgetbﬂj
the CADC (which is always referenced to the 29.92 pressure level) believes the alre’
js -300 feet. Thus, Hy = -300 and the solution to the equation is negative. A clime

exactly 500 feet AGL would result in (Hp-Ht) = zero and the pod would still go »‘u;:”
Thus, when operating near sea level on high pressure days, the aircraft mus t Hyri;<~
the "D-value" with zero set in the target altitude to be qble to operate in thlft_h.W
mode INS IN. The pod will still function in the Acquisition and Memory modes 2
altitudes, but since the laser can't be fired, the limitations are serious.
d. Laser Ranging. See FWS Text, L;Sgy»@gjgg¢‘ﬂggggﬂé‘De]iveﬁx, part 11, fOr
discussion. _The above discussion gg_C0mputangg§ﬁgqﬂglq§r
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Figure 32, Angle Measurement Limitations

SR = Hb-Ht/Sin ]
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Figure 33, Low Altitude Hg Problem
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Figure 34, Operating Near Sea Level on a High Pressure Day
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le in all operating ques. When the system is in track with the laser firing.,

is 3“;??5 available by measuring the time fromytransm1ssion to receipt of each reflected
1as€” > 1se (similar to radar ranging). Laser SR is used in 1ieu of pod computed rangeér
12582 45 accepted, 1n all the Ffunctions discussed under pod computed range. Once s e
once ' i accepted, the SR equation (Hp-Ht/sin 8) is no longer used. The angle functﬂéhe
r3"91:§1"11 used to compute the horizontal range to the target and aircraft height Qboveh

st put the dreaded altitude portion is out. This means that as long as we fire the e
tard®"’ o can operate as low as we like near sea level without experiencing any of the gr
128877 ociated with pod computed range. Right? Wrong' If the TTG dot is flashing a d
plems ?aser range exceeds 20% of the slant range computed using aircraft systems data an
cted. WSO can overv_wde this rejection by momentarily depressing the REJOVRD buttin.
reject may occur during a low graze angle at low altitude, or when the wrong targe
3% tude is set in the WRCS panel (including D-value). If operator tracking is erratic,
altd range may be rejected. This is really no problem since tracking proficiency with
]asBE js not difficult. Since laser ranging is very accurate, it is always desired in lieu
sPIK 4 computed ranging and WSOs should get in the habit of pushing the REJOVRD button
qf p31att-:1y after selecting full action and release (firing the laser). This will ensure
mi accurate range acceptance is achieved in minimum time, which can be critical in a
tgzticzﬂ environment.

e. Operation. qu that we have the theory down, how do we track with this system?
1o develop 2 good habit pattern, we can start by centering the radar hand control and then
always selecting full action and release and 1n_1med1ate1y pushing the reject override
putton. This will put us in the Track mode, fire the laser, and get us laser range
scceptance as fast as possi ble. The requirement for activation of the reject override
putton s especially important in the low altitude regime where laser range hart{l‘iy ever
agrees within 20 percent of_the bogus pod computed range. If the hand control is not
centered, the pod LOS will jump off the target and will require an immediate correction.
The INS, using the computations dEScribgd above, attempts to keep the pod LOS pointed at
the target as long as the hand.control s held in the null position. The WSO displaces
the hand control in the direction he wishes to move the reticle (pod LOS) to correct for
errors in the INS pointing. Given a perfect system, the WSO could initiate track with
the hand control in the null and just hold it there while the pilot changed his G-program,
aircraft attitude, and altitude, and the INS would keep the pod LOS on the target. Prac-
tically speaking, 1ittle effort is required to keep the target centered. Ten minutes of
tracking practice with the system is worth 10,000 words, but simply stated: the top of the
display always represents the most forward point within the pods FOV relative to aircraft
motion; radar hand control movements are directional with the scope display, i.e., if the
S0 desires to move the reticle to the 2 o'clock position on his display, he moves the
hand control toward 2 o'clock. The fact that the pod rolls to achieve full hemispheric
coverage below the aircraft causes the display to boggle the mind of the neophyte operator
in certain situations. No matter how badly the WSO's gyros are tumbled he need only
" remember this: "If I want to move the reticle to 10 o'clock, etc." The fact that the
azimuth mirror is limited to *+ 150 movement causes confusion in display interpretation for
the new guy. Because of the very limited movement available to the system in azimuth, the
pod attempts to keep the azimuth mirror centered. It does this by rolling and then using
depression in the elevation mirror to allow azimuth tracking. For instance, a point at
9 0'clock to the aircraft would be tracked by rolling to nearly 90° and then depressing
the elevation mirror 90°. This is difficult to explain using words, but hands on practice

with the system, even a trip to the sensor shop to operate a pod on the bench, will clarify
the operation.

. (1) WRCS OUT. Tracking WRCS OUT is different in only one respect. Since the WRCS

;s de-integrated, the Hi setting in the target altitude window is not fed into the SR

a:?llgat'ic)n. Instead, a value is used that is set in a potentiometer in the pod by mainten-

nce personnel. This has to be set before flight and cannot be changed by the aircrew.

bece laser range is accepted, the altitude portion of the equation is not used and tracking
omes the same as WRCS IN. No steering indications are available in this mode.

(2) INS OUT. When INS OUT is selected, all SR computations are disabled and the
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POint, 1t has a17 tpe informatiohengge:::rBEioaggsﬂ'f 3 o Of the ThLCraft above the
tion ;Sd(Hbﬁgt) z: po? goTﬁuted ange is ygeq and lasg: 32r152559;si The a1§1tuge informa-
accepte . €n the gimpa bump j hi € Cursopg ar : f laser sR as been
pod LOS g slaved to tp € ma ained gn the target ang the

he same as . .
Stanceg a4 gimba) bump memory, excep
have said that tracking , POINt is the o e ag” 00 added ¢, the point being tracked. e
€ point ze as f " as the WRCS s concerned. |f
i Ck s memorized and the offset
S. The 0AP S 2 Voap Acquisition? It should,
accuracy. The py and DE frop gy alrcraf g t GCReg sgAng_1asertgsggdggytsp;:g;:ﬂfs
on js ¢ 'S contji - ;
and the pod follows the radar Cursors (p t disp::rzzf :5 :2: :gf;egos,;;gnwgg ?:Z:Pg;ffges
. et altity ) is centers
the target in elevation ip the pods Fov, u at w?e c::rected for D-va]:e.re:?;: ghe Restr
tton? The Cursors wilj reset to the memorj 74 01 PD:gti;;gcet:s?heesircraft,s nadir,
‘“__k‘__“p‘\“‘
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to them.

WRCS Acquire. It may be helpful to t
6s ake another ] ; L
ow that we ”“d:riﬁzngag$T0VY-i When WRCS acquire is se]ecggg,azh:h;;dAg?U]S1t]0n o
radar cursors a y 505 tion, Assum1ng a VIP for simplicity, whe a:ﬁs to the
insert buttons are depresse : the cursors move out to the target an& th bl
along. If the reset button is depressed, the cur e pod LOS follows

yip. If the insert button is now depressed, the sors (and pod LOS) will return to the

A cursors and
again, and so on. The key point to remember is
ember st

i the f
depressed, the pod is in the Memory mode act tha

: ) » not Acquisition.
means of getting a memory on the target to cue the pod LOS a

d. Memory Update. Once a Memory mode is entered, whether a qgi ,
' ’ imbal bump, WRCS A
(vIP, ROAP), or insert from track (VOAP), the pod LOS may be updaged by tgzpuse of tgg
WRCS computer control panel. The WSO is a >

' ctually moving the radar cursors--the pod LOS
is just along for the r1de: Let's assume that after attempting an acquisition, the pod
L0S is positioned to the right and beyond the desired target. The WSO identifies the

target in the lower Teft corner of the scope. He could, of course, take track and move
the pod LOS to the target, but this would cause loss of WRCS range information which is
desirable in many tactical situations. It also requires the SO to devote his full
attention to tracking the target while the Memory mode can keep it in the FOV automati-
cally. To update the Memory, the WSO simply taps the cross track cursor control to the
left to center the target in azimuth. He next decreases the target altitude setting to
move the target toward the top of the display. The target is positioned toward the top
of the video display instead of the center, because to do so, requires a decrease in the
target altitude setting. If the Track mode is to be entered at Tow altitude (INS IN), it
is mandatory that (Hp-Ht) be a positive number. At low altitude, there is nothing the
aircrew can do to increase Hp, since it is read out from the_CADC. We can, howgver,
reduce Ht to a value which will keep the target comfortably in the FOV toward the top
of the display. The lower the value of H¢, the better the chance that (Hp-H¢) will be
positive, and the less the chance of the "idiot_mode". Why use the cross-track gurso:
control instead of the target offset distance windows to center the target 1n+;z1muth:_
Simply because no matter what compass heading you happen to be flying at the time, tnis
wiil move the pod LOS to the left or right. The offset distance windows require more X
head down time if the aircraft is not on a card!na1 heading, since both the North/South
ters must be adjusted. The f]nal point to underscore is that the
RS e d to position the target in elevation, not the along track cursor.
targe? a1t1tuQe i 2 the WRCS range information will be inaccurate if the along
This {s very important 51?c e 35 assumes that the pod LOS intersects beyond the target
track cursor is moved. thurThe target may now be centered in elevation by the two
but is centered in azimt é erience has shown that by far the majority of errors with
methods discussed above. xg f the target are caused by the interface between pod LOS
an intersection long of Shﬁr gfset distances are measured correctly from [P to target,
and target altitude. If* ?19t to provide accurate bearing and DME. This means that the
the WRCS has a provec capab; 1'ﬁ the horizontal plane and that HR in the figure is correct.
cursors are placed accurate yf;cts only the display, to convert the horizontal distances

The target altitude window affuces OLC o dis§1£;'§ﬁd SPIKE LOS pointing. After the

used by the “:Cihgoﬂgggeﬁstgisp1aying proper DME and azimuth steering, but the pod is
initial inser

_ bad tie-in with target altitude. If the WSO decreases
looking above the,tagggg gg;agiieﬂi the WRCS computer position (bearing and DME), but does
target altitude, it d? lay. He may center the target by decreasing target altjtude with-
move the LOS on the 1§ﬂ arrors. This is accomplished by moving the pod LOS from point
out causing WRCS Stger; ga150 center the target by moving of the along track cursor control.
to point 2. The W? mozing the horizontal position of the cursors and pod LOS to make it
By doing this, heOSSis pointed at the target. The DME will be in error by the amount aHR
appear that the'L ed. At Tow altitude the errors caused by this method of update are
if this method 1Se:zer'NRc5 steering useless. To center the target with the along track
significant z?d :he Ws0 actually moves the target position in the WRCS from point | to
cursor controt,

Finally, the optimum position of the target for low altitude employment would be
n ,
point 3. Il

is case, the cursor will reset to the yopp
n this € and, of course, the i
) Pod LOS will be slaved

pod position over the target
t once the insert button s
WRCS ACQ is simpTy another

nd supply steering information.
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Meanwhile, somewhere Over the swamp...

The Force knows
how to hit the
target, Luke!

But what if the

Force lets me |
down and misses
the target. Ben?



SECTION III - F

SYSTEMS CHECKS

the pod may be checked enroute to the target area to ensure that
tablished range

1 functions oF t 1
n is normails except laser fire which must be held until withi
. in es
Two of these checks will be discussed now; the first, because it
d because it will add to our

ety undaries. C

jdes 2 valuable systems integration check, and the secon
tanding of system operation. The piipt has Target Fin

. CADC check. This procedure compares the SR com utation in WRCS ACQ to the ressure

jtimeter N the aircraft. If the SPIKE system is set 5p in the f011owiﬁgqmanner, 2he SR

a on the SRI is routed through the INS and the Output Signal Distribution Unit (osou) »

The WSO selects WRCS ACQ, this slaves the pod
in the aircraft

t
;:?ﬁ:ig1nates in the CADC (Figure 36).
o to nadir. WM
ressure altimeter. As shown in the figure, SR is equal to the aircraft a titude above
9. evel. Therefore, the SR readout should equal the altitude in the pressure
r if it is set to 29.92. In properly calibrated systems these readings usually
75 feet scale error
he SRI BIT check, it is

the

altimeter 1 5 3

agree within 100 feet. S1nce_there is some slop in each system,
1timeter, and a 200 foot tolerance in t

Most errors

allowable in the pressure a
recommended that the system be written up if the difference exceeds 300 feet.
have been traced to the CADC output voltage to the 0SDU.
b. Memory check. This is a very simple procedure which may be followed to ens
,wmon;fhnction js operating properly. It may be preferable to use pod computed range
jaser SR. The WSO first sets in the terrain elevation, corrected for D-Value,
ck of an easily

rather than .
of the ground over which the aircraft is positioned. He next initiates tra
od. fies that the SR is within system

d selected in the FCP.

ure the

identifiable point with the p The pilot then veri
The Memory mode may be entered by rolling to hit a gimbal limit oT depressing

The tracking symbology should be removed from the display and the pod
t by the memory function. One of the common errors made on this check
1titude window set at zero If the terrain oveT which the alr-
craft is flying has any significant MSL altitude, this will induce substantial errors
(Figure 37). If zero is left in the target altitude window, the WSO will be inserting
SRy, into the WRCS, although he is tracking point 2. Point 1 is memorized and as the
aircraft continues on its flight path the 10S will change as shown in the figure. The
bogus memory is caused by setting an improper target altitude.
2. The value of systems checks for determining the capability of your syste
over emphasized. These checks must be completed on all missions.

limits.
the insert button.
10S held on the poin
is to leave the target 2

.

m cannot be
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SR = (Hp-Ht)/sin 8 9
but set Ht = 0; sin ~—r

N

900 =
Pod LOS, WRCS Acquire

SR = (Hp-0)/1 = Hp
Hp = Altitude Above the
29.92 Pressure Level

Y

SR

Ground Level

MWW 29.92 LeVST

Figure 36, CADC Check

'Des{red LOS

Position when Memory
is Entered

Actual Poirt

Figure 37, Memory Check




SECTION 111 - g

DELIVERY MODES GENERAL

en equipp‘?d "‘tht?‘ PAVE S';IKE pod, two automatic weapon release modes are available
_Wh addition to the normal F-4 re1eas¢.a modes. These two modes are release-on-
to you ROR) and WRCS automatic, and are available when the delivery mode selection knob is
r,-,ng‘*d to the _t_a_r_g_e_Ff_iﬂf% position. The pod supplies laser generated SR data to the WRCS
P]acete and to a digital readout in the front cockpit. Accurate aircraft derived altitude
compy also obtained and sent to the WRCS for release computation. Both release modes are
AGL 15ab1e on the SRI in the front cockpit and use laser generated or computed SR in the
n release solution. Weapon release occurs when the release signal is generated, if
”eapgomb puttog is depressed. The WRCS automatic release mode uses the dive toss equation
the “iue cg TF°1-[VV Tel) to produce a release solution and generate a release signal.
4 4ifference between a dive toss and a WRCS automatic release computation follow. In
The toss SR to the target is inserted into the computer at pickle. Range to target from
dive point on is computed by continuous ground speed integration. Altitude information
s computed by the integration of vertical velocity.

. . WRCS automatic uses laser derived
nge_and altitude which is updated all the way to release, not integrated from pickle.
W significant imprcvement in weapon deTivery accuracy when WRCS automatic is

ced instead of dive toss, since INS errors (which cause by far the greatest errors i

give toss) are still present. The WSO must set in a drag coefficient and target alevation
on the WRCS panel. The ROR release mode is an automatic mode which can be used in the
event of @ WRCS or INS failure, as weapon release is solely dependent on laser SR with an

INs or WRCS failure. Laser range acceptance must be forced by depressing the reject-
override button when operating INS OUT.

a. The WRCS automatic release gives the F-4 the capability to perform standoff weapon
deliveries with the accuracy required to ensure LGB guidance. It may be used in a Loft
or Toss mode to increase standoff from a low altitude posture. The term loft indicates a
low altitude approach to the target, a pull at a predetermined SR, and weapon release at
a planned release angle. We will use the term toss to indicate a maneuver similar to a
pop-up to a long range, low angle dive at the target. At a preplanned SR and altitude,
a pull is started and the weapon will be released at a planned positive angle. Essentially
the final portion of a toss is the same as a loft, except the pull is started from a higher
altitude AGL. Testing has shown that the WRCS automatic release is the only delivery
available to the F-4 that will consistently provide enough accuracy for standoff deliveries
This is because of the fact that we have a dynamic solution to the problem. If we pull
500 feet early, use 3-Gs instead of a planned 4-Gs, and are 50 knots fast, the dive toss
computer will do its best to compensate and determine the correct release point for the
New parameters. If we miss our parameters on a gyro or timed loft, we will miss--olain
and simple. This does not mean that release parameters are not critical on a WRCS auto-
- Mtic reTease, only that the system will make up for reasonable errors and provides the
F-4 with a credible standoff delivery.

i However, the dive toss systems must be maintained
10 peak conditions for this to work. Note that the Optical Sight is not drift stabilized.

ﬂltig. The ROR delivery has limited app'licat'ion.. Parameters (dive angle, airspeed,

pe thUde' G-loading) must be "wired" for this delivery to work. The release is generated
. e laser SR set in the SRI. Ballistics tables presented in _r_\_o_m;onta] ranges, must
arC0nver~ted to SR. Level deliveries appear to be the best application for the ROR.

of Meters are relatively easy to reach and maintain. If you attempt to use this instead
fara Sight setting for dive deliveries, you'll get a release at the set SR, no matter how
Erro:ff your planned parameters you find yourself. This takes away all of the in-flignt
rom on21ysis capabilities for normal dive deliveries. If a level release is planned
1,000'":2“2"“ altitude it is critical that D-value be corrected for. This can easily cause

a2ipy »000 feet of error. The second problem with a medium altitude level release is
deHVe:“iahgnment with the target. This is almost impossible to judge visually (on most
to]

e €s the target will be obscured by the nose, anyway) and the steering information
Of q17c€ On the WRCS is not stringent enough to just "center the needles" and be assured
IMent.  In summary, the ROR delivery has very limited practical value.
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and the ROR deliveries may be accomp) ;
ad of laser SR if you can accept the Sheq

d
should never be used for a low a1titud?ﬁ§$ed
t

NOTE: Both the WRCS automatic
using pod computed range inste
accuracy. Pod computed range
delivery.

2. For more information see TO 1F-4E-3?-1-1; and also FWS Text, Laser GuidedN
Delivery, Part II, for tactical deliveries. \éﬁ@m
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SECTION 11T - H

""MORE" PAVE SPIKE NOTES

In order to lnitigte IFF interrogation and display it on the RCP
lect RDR on the RCP DSCG scope mode knob and press the interrogate
antenna control handle (or use the TEST/CHAL CODE switch). However, if the
Phéisuted for display (on his scope display select switch) the WSO must also
AVE SPIKE (i.e., ASQ-153) on the RCP video select button prior to interrogation
o allow diSplaY_Of APX markers on the radar scope. (The WSO does not have toO
& 155 if the pilot hgs RDR selected on his scope display select switch). Also
¢ APX markers may be displayed on only the FCP radar scope if the pilot has RDR
& his scope d1sp1§y se}ect switch and the WSO uses the TEST/CHAL Code switch

t 11nterrogation (in this case, the WSO is using the PAVE SPIKE pod and has a
“the antenna control handle is functioning in the PAVE SPIKE mode and cannot

in;errogation).

Revisited): The MAP PPIL mode'i§ required during cursor placement on the radar
Ffor a ROAP WRCS acquisition. MAP PPI does not permit initiation of

, display
SPIKE track mode. The radar control panel display mode must be switched from
either MAP-B or RDR after the display is switched from radar to TV on the

. mode knob in order to permit proper antenna hand control operation.

o (Revisited):
E SPIKE can be operated with WRCS OUT and the delivery mode select switch in

ysition including OFF. However, the FOV switch, action switch, and radar hand control
ational with PAVE SPIKE only when the pod is ON and ASQ-153 is selected on the

t switch (RCP).

In addition for the FOV switch to be operational TV must be selected on the RCP
mode knob; or TV selected on the FCP scope display select switch (pedestal

th the RCP DSCG scope mode knob out of OFF.

6i—£he hand control to be operational, the radar power control switch must be
and TV selected on the RCP DSCG scope mode knob.

onal, TV must be selected on the RCP DSCG sc

‘For the action switch to be operati
but not in a MAP PPI mode.

and the radar system must be on,

0 518 provides Automatic Laser Range Acceptance at low altitude and large ground
ot conditions. It removes the requirement to depress the REJOVRD switch on the

E control panel at low altitudes. The system is now mechanized such cthat £ the
cept Inc

mbal angle is less than 7.5 degrees, the system will automatically ac
d laser range. Since the automatic acceptance is dependent on gimbal angle, no
ltitude for automatic acceptance can be specified. There are, however, still some
pitfalls with the system (after TCTO 518) depending on the attack profile

k" modification provides increased gimbal
After TCTO 519, the pod has the ability
rease of 45 degrees per second. This
high- speed tracking of designated
1,000 feet at 550 knots ground

19. Commonly called the 'Fast Trac
—1{tixe capability in the PAVE SPIKE pod.
“the gimbal at 60 degrees per second, an inc
ty was incorporated to allow low altitude,
: Generally speaking, overflight of targets at
S possible.

FOR NORMAL WEAPONS RELEASE, when not using the PAVE SPIKE pod which 1s loaded on
aft (i.e., delivering dumb bombs), it is highly recommended that the alrcrew

? OUT on the PAVE SPIKE control panel. This will prevent bogus 1inputs to the
31ght (thus Caging the Sight to RBL) if the pud becomes unstowed due to air loads
® attack. WRCS OUT would serve the same purpose. [t is not recommended that
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power be taken off the pod during maneuvering, since air loads will cause wear and teg,
on the pod head gimbals.

7. NOTE when a value is inserted in the WRCS target ALT RﬁNGE Wigdow other thanp 000,
do not select the Target Find mode unless the aircraft altitude MSL is greater than th,
value (times 100); or unless the WSO is performing the Target Find/Offset Bomb WRCg

) ; IT
check. This is necessary to prevent possible damage to the pitch servo in the WRcs
computer,

uCanted-wing Fightepw



' SECTION IV
-34 EXCERPT
1. This excerpt is provided for your convenience. Note the following Timitations.

a. The terminology is, in some cases, different from that given in the FWS
Text or this NIP.

b. This switchology described is basic. It does not discuss tactical switchology
implications.

2. PAY PARTICULAR ATTENTION TO THE INFLIGHT TROUBLE-SHOOTING GUIDE, page 77.

LASER TARGET DESIGNATOR (PAVE SPIKE)
(AFTER TO 1F-4E-588)

PREFLIGHT during DSCG BIT check
G 10. Radar display - B-WIDE
11. Scope mode knob - TV

TDS BIT CHECKS 12. Video select button — ASQ-153 ON
13. TDS BIT indicator - 0
Pre-BIT The BIT selector push button is functional with
power Qi'f. Each depression advances the indicator
one unit.
1. (P) Delivery mode knob - TGT FIND 14. TDS ACQ switch - 12-VIS
2. (P) Scope display switch - TV
3. (P) Slant range indicator mt())de knob - WRCS
4. WRCS BIT selector knob - OFF
5. Cursor control panel FRZ and TGT INS (nserty  (WSO) TDS Turn On and BIT
button lights - OFF
6. INS mode select switch - ALIGN or NAV 1. POWER ON button - PUSH ON
7. Weapon delivery panel switches (3) - NORM a. All TDS lights - ON
8. Radar power knob - STBY BIT O tests the TD panel lamps. The LT BRT
9. Radar range knob - AI-10 knob is not functional in BIT 0.
The Al 10 range is used to tune the TV display 2. TDS BIT switch - 1

a. POWER ON light - ON

n
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b. STOW light - ON
c¢. WRCS OUT light - ON
d. All other TDS lights - OFF

BIT 1 continuously monitors the TDS during pormal
operation. The MALF light illuminates to indicate a
malfunction in the TV sensor, laser triggers, low yoluqe
power supply, or the servo loop. The GO light is
inoperative.

3. After 30 sec from POWER ON, TDS STOW button
- PUSH
a. STOW light - OFF
b. WRCS OUT light - OFF
c¢. MALF light - OFF
4. Adjust 12-VIS TV display for optimum picture.
5. TDS BIT switch - 2 3
a. TV scene should dim. After 15 seconds, either GO
or MALF light - ON

The track mode and TV performance is checked in BIT 2.
A TV display is produced to simulate low light level
conditions. This is accomplished by driving the filter wheel
to maximum density: the TV scene should dim. The track
mode test starts when BIT 2 is selected. After
approximately 15 seconds, either a GO or MALF is
presented on the status of the track mode.

NOTE

@ BIT 2 cannot be performed while taxiing or
airborne. The aircraft must be stationary to
receive the required INS inputs for a GO
indication.

@ Under high light levels, filter wheel operation
may not be apparent: the TV scene may not dim.

6. TDS BIT switch - 3
a. Immediate GO or MALF light - ON
b. TV reticle rotates 180° clockwise.

WARNING

Ensure ground crew is clear of the TDS pod while
performing BIT 3 to prevent injury from laser
energy. Refer to AFR 161-24 and AFM 161-32.

The laser systems are checked during the first part of BIT
3 to produce either a GO or MALF indication, and the TV
reticle is rotated 180°. If a GO is received, the WSO fires
the laser by holding the REJOVRD button depressed. The
GO light gozs out when REJOVRD is depressed. After
approximately 6 seconds, either a GO or MALF light is
presented and the REJOVRD button may be released.

7. After GO light ON, REJOVRD button - PRESS

AND HOLD
a. Immediate GO light - OFF
b. After approximately 5 seconds,
- ON
8. REJOVRD button - RELEASE
9. TDS BIT switch - 4
a. (WSO) After 4 to 15 seconds, GO -
ON or MALF ligy .
b. (P) After 4 to 15 seconds, slan
displays 021 +002.

GOor MALp e

t range gndi%h

Laser slant range computation is checked in BIT

simulating a range input of 2100 4200 feet The thy
range indicator should display 021 40y f':i?un;:

operation is confirmed approximately 5 i
selecting BIT 4 by either a GO or MALF ligh, " 't

10. TDS BIT switch - 1
TDS Functional Check

1. FOV button (IFF button) - PRESS AND RELEASE
a. Narrow FOV selected.
2. AntenngEaction switch - HALF ACTION ANp

a. Track mode entered.
3. Move antenna hand control forward and aft, left
and right.
a. TV LOS follows hand control movemen:

NOTE

If track gimbal limits are reached, track mode s
broken and should be re-entered to complete L0S
movement check.

4. Antenna action switch - HALF ACTION AND
RELEASE
a. 12-VIS scene appears.
5. (P) Slant range indicator TEST button - DEPRESS
a. (P) Digit readout check - 888

BEFORE TAKEOFF

1. TDS STOW button - PRESS
a. STOW light - ON
After approximately 5 seconds,
b. WRCS OUT light - ON .
c. (P) TDS LOS indicator pointer - + 18

M e g g

¢ caution 3

L

TDS POWER ON is required to mmmdmvf\‘é
stowed pdsition which should prevent . the
damage to the optical glass dome duriné
takeoff run.



TDS BIT FAULT ANALYSIS

button to light.

LStep Problem Additional Tests (7—ﬁ§_a:t|zs—_i;__{rlj
BIT 0 !
la All indicators do not Mission may be flown with burned out lamps. |

illuminate.
—
BIT 1 ‘
de MALF light ON. Press WRCS OUT If MALF light goes out when WRCS OUT

light illuminates, operate TDS wi_thout WRCS.
If MALF light remains ON, mission should not |
be flown until problem is corrected.

BIT 2
5a MALF light ON. Mission may be flown. TDS track mode may
be severely degraded.
5a TV scene does not dim. Filter wheel malfunction. TV scene may
washout in extreme high light level areas. ‘
ASE——
BIT 3
6a MALeFd‘lighlt ON No laser fire capability.
immediately.
BIT 4
9a MALF light ON. Check slant range If 9a and 9b fail, ranging capability may be
indicator readout. degraded. Perform inflight check of system
operation.
INFLIGHT TDS BORESIGHT CHECK
TDS TURN ON Select WRCS/TDS Integration
_ 1. Weapon delivery panel target find switch - NORM
L. Radar power lagh -RTBY OR 0K 2. 'TDS illuminated WRCS OUT button - PUSH
e Vi celect button - ASQ-153 ON 3. (P) Optical sight mode knob - A/G
4 TDS BIT - 1 4. (P) Delivery mode select knob - TGT FIND
¢ b - 12-VIS a. (WSO) WRCS OUT light - OFF
: %&S; ?8%;;‘;{‘8& button - PUSH 5. (P) Scope display switch - TV

a. POWER ON light - ON
b. STOW light - ON
¢. WRCS OUT light - ON
7. TDS STOW button - PUSH
a. STOW light - OFF
b. WRCS OUT light - ON Gf WRCS not selected).

NOTE

Do not unstow TDS pod while in a right bank of
20° or greater.

The WRCS OUT light remains illumir}ated if WRCS
integration with the TDS is not accomplished. To select
WRCS, refer to TDS BORESIGHT CHECK.

The WRCS OUT light goes off when the delivery
mode select knob is positioned to TGT FIND or
DIRECT and the weapon delivery panel target
find switch is in NORM; indicating WRCS/TDS
integration is selected.

12-VIS Boresight Check

1. (P) Hold pipper on distant point. Advise WSO of
pipper position and subsequent movements (CALL).

2. FOV button - DEPRESS
a. Narrow FOV selected.

3. Observe TV reticle position over distant object
selected by pilot. Adjust TV reticle position as
required using the AZ and EL 12-VIS boresight
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knobs. Inform pilot when boresight completed
(CALL.

BEFORE ACQUISITION (WRCS IN)

The following aircrew inputs or switch positions should be
accomplished prior to IP/target acquisition. If is
OUT, proceed to Before Acquisition o

WRCS Auto Mode, Before IP

The WRCS is integrated with the following release modes
when the WRCS OUT light is off and TDS POWER ON is
se eCthT

a. The WRCS automatic release mode is selected when
the delivery mode knob is in TGT FIND and the slant
range indicator mode knob is in WRCS.

b. The ROR automatic release mode is selected when
the delivery mode knob is in TGT FIND and the slan
range indicator mode knob is in ROR. .

c. The DIRECT release mode is selected when the
delivery mode knob is in DIRECT.

1. g‘(?) Slant range indicator mode knob — WRCS or
R
(P) Delivery mode knob — TGT FIND or DIRECT
(P) Sight mode knob — A/G or CAGE
(P) Reticle depression knob — SET AS DESIRED

During all TDS acquisition modes, the optical

sight is caged 35 mils below FRL and 0" azimuth.

When the WSO selects TDS track mode, the

optical sight depresses to the angle set in the

RETICLE DEPR window, providing the A/G

sight mode is selected. With CAGE sight mode

selected, the sight reticle remains caged during

TDS track mode.

5. (P) Navigation mode selector knob — COMP
6. (P) HSI mode switches - NAV COMP (if desired)
If the HSI indicators are to be used select NAV
COMP.
(WSO0) INS mode selector knob - NAV
(WSO0) BDHI mode switch - NAV COMP
(WSO) Weapon delivery panel - SET
a. Activate switch - NORM
b. Target find switch - NORM
c. Range switch - NORM
The position of the range switch has no effect
because the release RANGE input on the
WRCS panel is not accepted by the WRCS
computer.

10. (WSO0) WRCS input counters — SET
a. Target distance N/S - 100-ft increments.

b. Target distance E/W — 100-ft increments.
c. IP altitude MSL - 100-ft increments.
If an IP is not used, set N/S and E/W to 000
and set ALT to the target altitude MSL.
d. Drag coefficient.
e. Release advance — milliseconds (if desired)
11. (P) Weapon release controls — SET
a. Weapon selector knob - BOMBS
b. Nose/Tail arm switch — SET
c. Intrvl switch - SET (if required)
d. Station select - LOADED STATION
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NOTE

The ADI will not provide steering

selector knob is on AGM—45, & the weq

12. (WSO) Target designator panel:

a. WRCS OUT light - OFF

b. ACQ switch - WRCS

¢. POWER ON light - ON

d. OVHT/INS OUT lights — OFF
13. (WSO) TDS LASER READY button

a. LASER READY light - ON
14. (WSO) Radar controls:

a. Radar power - OPR

b. Radar display — PP1 WIDE

c. Radar mode — MAP

d. Scope mode - RDR

_P'USHW

BEFORE ACQUISITION (WRCS OUT)

ROR mode

The WRCS is removed from the TDS when the WR(S 1y
light is illuminated. The following assumes the selec: o, .¢
the ROR automatic release mode with WRCS OUT ang 11,
delivery mode knob in TGT FIND. The DIRECT rejeas.
mode can be used if desired. The level delivery profie

best suited for ROR mode.

NOTE

The TDS pod can be used with WRCS OUT and
the delivery mode knob in any position (including
off). However, TDS track mode is not available
when the antenna hand control is non-function,
as in the WRCS Dive Toss delivery mode.

(P) Slant range indicator mode knob - SET

f(?)EnterthereleaseslantrangetotargeL times 100

eet

(P) Slant range indicator mode knob - ROE

(P) Delivery mode — TGT FIND

(P) Sight mode - A/G or CAGE
During all TDS acquisition modes, the optc
sight is caged 35 mils below FRL and 0 azimuth.
When the WSO selects TDS track mode, ©¢
optical sight depresses to the angle set 2 ©
RETICLE DEPR window providing the A U s&%
mode is selected. With CAGE sight g:ode sejett‘ié:‘j
the sight reticle remains caged during TDS 5%
mode. ORM

. (WSO) Weapon delivery panel switches - N

. (WSOQ) Target designator panel:

a. ACQ switch — 12-VIS or 9-VIS

b. POWER ON light - ON

c. OVHT/INS OUT lights - OFF

d. WRCS OUT light - ON

NOTE

If the INS is OUT, the ROR automa
mode can be accomplished using the
hand control to manually track the targe

g o

o

tic releas
antenpd

pUsH ON

8. (WSO) TDS LASER READY button -
a. LASER READY light - ON



ACQUISITION

The following procedures ass ;
acquisition mode of operationusnelfe:tiz TI;DS S

switch. The TDS pod sutomatically entess the are g
mode selected when initially turnﬁlﬁ.m’rg: :ffs‘iﬁi"l"r

the acquisition mode can be determi
the TTg and Tg cues on the Tvré?!‘:f:y,by the absence of

(WS0) WRCS Offset Radar IP Acquisition

1. TDS ACQ switch - WRCS

2. Operate the along track cursor to positi
cursor over the RIP. SEAPERE Charies

NOTE

Do not position the range cursor below ze

This can cause the cursor and the do;(;r::ii
control to become 180" out of phase; i.e., knob
motion forward (increase range) prodﬁces 'cursor
motion downward (decrease range). Range
stgering i_nformation would be in error by 180°. If
this condition occurs, push the reset button and
roll the knob/cursor out to the desired range.

3. Operate the cross track cursor to position the offset
cursor over the RIP.
4. Freeze button - PUSH ON

NOTE

'_I‘he_ along track cursor must be moved first to
initiate cursor control. Position the intersection
of the cursors over the RIP and then push the
freeze button ON; the cursors begin tracking the
RIP. The cursor can be moved to touch-up the
intersection location over the RIP after the
Freeze button is pushed on.

5. Target insert button - PUSH ON
The steering instruments display steering
command when the target insert button is pushed
ON, and the cursor intersection will position over
the target location and track the target. If the
target is on the scope, set the target elevation on
the ALT/RANGE counter and touch-up the
cursors over the target.
6. Scope mode - TV
a. TV reticle identifies cursor intersection.
Adjust TV display and touch-up TV reticle
position over target using WRCS cursor
controls.
7. Radar display - B-WIDE
The PPI radar display must be deselected to
obtain antenna hand control operation during
track mode.
8. When target is in TV FOV, enter TDS track mode.

(WS0) WRCS Visual IP Fly-Over Acquisition

1. WRCS panel ALT/RANGE counter, set in target
altitude MSL.

2. TDS ACQ switch - WRCS

3. Scope mode - TV

4. thg over IP, target insert button - PUSH ON

Target elevation must be set in the ALT/'RANf{ri[';
control on the WRCS panel. When the aircra
directly over the IP, depress the target inse
button. The steering instruments supply steering
commands to the target, and the cursors position
over and start tracking the target. If the target 18
visible on the scope, the WSO may touch-up the
cursor position.

6. When Lar‘;:c is in TV FOV, enter TDS track mode

when desired.

12-VIS/9-VIS IP/Target Acquisition

1. (WSO) TDS ACQ switch - 12-VIS or 9-VIS
2. (WSO0) Scope mode - TV ]
a. TV reticle identifies pipper position.

3. (P) Position pipper on [P/target location ('CALLJ.
The target designator pod LOS is boresighted to
the pipper. Identify [P/target area for the WSO
by pipper position. The WSO should enter TD_S
track mode at the call signal. After TDS track is
established proceed to LGB release.

4. (WSO) When pipper is on [P/target area, enter TDS

track mode.

(WS0) TDS TRACK AND LASER FIRE

1. Enter track mode: action switch - HA and
RELEASE
a. TTg and T cues appear on TV display and flash
of 5 Hz.
Observe target in TV FOV and enter track
mode. Correct minor tracking errors through
movement of the antenna hand control.
2. TV field—of-view - AS DESIRED
3 Fire laser until bomb impact: action switch - FA
and RELEASE (CALL)
a. TTg and Tg symbols - NOT FLASHING

WARNING

Strict adherence to laser safety regulations must
be observed at all times during non-combat
operation. Refer to AFR 161-24 and AFM 161-32.

NOTE

If the TTg symbol flashes at 2 Hz, laser range is
not valid. If the TTg flashes at 5 Hz, transmitter
laser energy is low. If both the Tg and TTg flash
at 5 Hz, system is in track but laser 1s not
operating.

Laser must be fired before weapon release and continued
until bomb impact. Inform the pilot of laser fire and
commence bomb run. Correct tracking errors during laser
fire through movement of the antenna hand control

4. After bomb inpact, stop laser fire: action switch -
FA or HA and RELEASE
a. TTg and T cues flash at 5 Hz it FA selected. TT
g and Tg removed it HA selected.
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he oo TV scene of weapon impact. Laser fire stops and
the track mode is retained when the action switch is
depressed to FA and released, Laser fire stops and track
mode is broken when the action switch is depressed to HA
and Wlem@- Track memory is entered with WRCS IN
when LOS gimble limits are reached: track is broken and
i}:{lﬁl laser stops firing. If TTg is flashing at 2 Hz, the
1 OVR.D button must be momentarily depressed to use
nd de-nvgd slant range data. TTg and Tg cues flash at
o odeto Indicate laser hag stopped firing while in the track

8. To break track and enter acquisition mode: action
switch - HA and RELEASE

a. TTg and T cues removed from TV display.
b. TV LOS returns to acquisition mode.

NOTE

With WRCS acquisition mode selected and WRCS
OouT, the 12-VIS acquisition mode is
automatically selected when track is broken.

6. When leaving target area, LASER READY button
- PUSH OFF

a. LASER READY light - OFF
(P) LGB RELEASE

1. Master arm switch - ARM
a. Selected station amber light - ON
2. Observe laser tracking, TTg and To cues steady
(NOT FLASHING)
3. Bomb button - DEPRESS AND HOLD
a. WRCS tone on until bomb release.
b. gﬂ:er bomb release, pullup light - ON and TONE
FF
c. After station is empty, amber light - OFF
4. After weapon release, bomb button - RELEASE
a. After bomb button release, pullup light - OFF
5. LOS indicator pointer — IN LIMITS

Maintain target in TDS pod FOV until weapon
impact.

WRCS Automatic Release Mode

Depress and hold the bomb button after laser fire is
confirmed and initiate delivery maneuver. (Various
delivery maneuvers are described in section I.) Maintain
a course through the target (or upwind aimpoint) until
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elease point npproaqhes. _Weapon release occurg
; reaches T, the optical sl_ght range bar is at 3i00whe“ iy
and the pullup light ill'umnlnates. After release, releage
bomb button and maintain the target in TDg vt F(?\?
until weapon impact.

ROR Automatic Release Mode

Confirm laser fire: TTg and T cues not flag
WRCS is integrated with the ROR mode,

toward Tg as in the WRCS auto release; howe
release will not occur at To. If WRCS is OUT, TT, remaing
stationary above T(. As release slant range is approachey
depress and hold bomb bul{ton, gnd maintain a course
through the target (or upwind aimpoint) while i, level
flight. Weapon release occurs when the slant range
indicator displays the preset slant range (or any slant
range less than the preset slant range), if the bomp button
is depressed. After release, release the bomb buttop pr
maintain target in TDS pod FOV until weapon impact.

hing, ¢ the
TPG Moveg
ver, Weapon

(WS0) BEFORE LANDING
(WSO0) TDS Pod Stowed

1. TDS POWER ON light - ON
2. TDS STOW light - ON

TDS POWER ON is required to maintain pod

stowed position. The pod should be stowed before
landing to prevent FOD damage to the optical
glass dome during the landing roll.

(WSO0) BEFORE ENGINE SHUT DOWN

(WS0O) TDS Turn—off

1. TDS POWER ON button - PUSH OFF
a. All TD panel lights - OFF

NOTE

When the illuminated POWER ON button is
depressed, power remains to automatically

complete the pod stow sequence if not previously
accomplished.

weapon release. TTg cue moves toward Tg as weaﬁn -



SECTION Vv

INFLIGHT TROUBLESHOOTING GUIDE

WAL

1. No lights illuminate on PAVE SPIKE
control panel when power button is
depressed during turn-on.

2. pod does not unstow with no MALF in
pIT 1.

5. No control of pod in track mode.

4. Slant Range Indicator (SRI) displays
wrong range.

5. Cannot select WRCS-IN.

6. With WRCS-IN, pod slews in opposite
direction of slew commands from cursor
control.

7. With WRCS-IN, wrong steering informa-
tion supplied.

8. With WRCS-IN, pod does not track
target after FREEZE or TARGET INSERT.

9. No TV display on scope (Power is ON).

GUNCTION FOLLOWED BY POSSIBLE SOLUTIONS

la. Check that LT BRT control knob is
turned full up.
1b. Check TDS circuit breakers in place.

2a. Reset all TGT DESIG PWR circuit
breakers.

2b. Use INS-OUT mode.

2c. Select 9-VIS mode. Press the lighted
stow button in an attempt to unstow the
pod. Report malfunction after landing
even if this procedure corrects the situa-
tion.

3a. Check TGT ALT setting on WRCS panel.
If TGT ALT is above aircraft altitude,
track mode not possible with WRCS-IN.

3b, Try WRCS-OUT.

3c. Try INS-OUT.

3d. Check radar display out of PPI

4a. Check BIT 4: Observe readout (21 + 2)
closely for fluctuations. B
4b. Adjust TGT ALT to see if adjustment
affects readout.

4c. Use INS-OUT if 4b adjustment produces
a large jump in slant range readout.

4d. Check that SRI is not in the SET mode.

Sa. (P) Check: delivery mode knob is in
TGT FIND or DIRECT.

5b. Check: weapon delivery panel target
find switch is NORM.

5c. Check: INS-OUT light must be off.

6a. Turn pod off and operate cursor con-
trols to determine which direction each
cursor moves. Press Reset button on
cursor control panel if necessary.

7a. (P) (WSO) Check: NAV COMP must be

selected in both cockpits.
7b. Check: Compass control switch is in

PRIMARY .

8a. Check: TD panel ACQ switch is in

WRCS.
8b. (P) Check: delivery mode knob is in

DIRECT or TGT FIND.
8c. Check: TGT ALT setting on WRCS panel
must be below aircraft altitude.

9a. Check: pod STOW light must be of f.
9b. (P) Check: Scope display switch is
in TV.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.
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No release in WRC

No release in ROR mode.

Laser does not fire.

Cannot enter track.

Cannot break track.

Cannot clear memory track.

TTg flashing 2 Hz.

TTg flashing 5 Hz.
TTg and T, flashing 5 Hz.
TTg and T, steady.

TTg and T, removed.

S automatic mode.

gc. Check: ASQ-153 light is ON (se]e
on RCP video select button.
gd. Check: Scope mode knob is in Ty

10a. (P) Check: delivery mode selectoy %

in TGT FIND.
10b. (P) Check: weapon selector knop i

in BOMBS.
10c. (P) Check: SRI mode knob is ip WRCS

Ctedj

11a. (P) Check: SRI mode knob is ip pop
11b.  (P) Check: delivery mode knob i iﬁ

TGT FIND.
11c. (P) Check: weapon selector knob i

in BOMBS.

12a. Check: LASER READY light is op,
12b. Check: TDS is in track mode, b

switch FA. _
12¢. Check radar display not in PPI,

12d. (P) Cycle landing gear to reset nose
wheel switch.

13a. Select a radar mode and check hand

control operation in FA,

13b. (P) Pod could be stuck in a gimble
limit check LOS pointer indication.

13c. Check radar display is out of PPI,

14a. Run pod into a gimble limit. Then
select WRCS OUT to place TDS in correct

acquisition mode.
14b. Check that half action is selected

(not full action).

15a. (P) Position delivery mode knob to
OFF (or to any position other than DIRECT

or TGT FIND).

15b. Press WRCS OUT button: WRCS OUT
light goes out.

15¢c. Cycle TARGET FIND switch on weapon
delivery panel to HOLD, then back to NORM.

16a. Laser fired. Laser range not accepted.

17a. Attempted laser fire. No or low laser
energy.

18a. Track mode selected. Laser fire not
attempted,

19a. Laser operation normal. Laser fired

and laser range accepted.

20a. Acquisition mode selected or memory
mode entered.




SECTION Vi
LASER TARGET DESIGNATOR SCORING SYSTEM (LTDSS)

INTRODUCTION.  The AN/DSQ-T34, commonly referred to as the LTOSS, was developed to
aid in the training and proficiency evaluation of personnel using laser target designators
currently in the Air Force inventory, as well as future designator systems. It is a self-
contained, portable, battery-operated unit that can be used on either scored to tactical
ranges. The system may be operated by ground range personnel or left unattended when
documented scoring is not required. Scoring of laser pulses striking the target is accom-
plished by an e1e§tromechanica1 counter and, in addition, an audible tone pulse is trans-
mitted to the dgs1gnator aircraft by a UHF radio. The typical operational concept of the
LTDSS is shown in Figure 38. No special test equipment is required for LTDSS checkout
or repair. A built-in self-test feature is included in the system. Standard test equip-
ment, common to most avionics/electronic maintenance facilities, is sufficient for system
troubleshooting and parts repair or replacement.

DESCRIPTION. The LTDSS consists of three main assemblies: the Basic Chassis, Remote
Control, and the Pulse Detector. The Remote Control Assembly contains the transceiver
radio, two electromechanical counters, radio control switches, and associated wiring.

The Pulse Detector Assembly is housed in a sealed nu-metal box mounted on a machined
aluminum block. This assembly consists of a variable f-stop photographic lens, 1ight
filter, 1ight detector diode, and pulse amplifier. The Basic Chassis Assembly is con-
structed on a flat aluminum plate secured ina standard, ruggedized aerospace ground
equipment (AGE) container. The container is shockproof and watertight. Electronic
circuit boards, self-test unit, power transformer, and associated wiring are Tocated on
the underside of the aluminum plate. The POWER ON/OFF switch, STROBE ON/OFF, HI/LOW
battery charge switch, BATTERY CHECK meter, and fuses are located on the top side of the
aluminum plate. A 28-volt nickel-cadmium battery pack is mounted in the bottom of the
system container. The battery pack provides power to the entire LTDSS and is rechargeable
from a 115-volt AC supply.

The LTDSS weights approximately 75 pounds and is easily transportable by two people.
Time for the operational assembly or disassembly of the system is approximately 5 minutes.
When set up for operation, the mast is screwed into the basic chassis aluminum plate or
the top of the system. The mast consists of aluminum rods, 1 inch in diameter and 1 foot
in length, which can be screwed together to extend the height up to 6 feet above the
container. The Pulse Detector Assembly is attached to the mast, and cables connected.
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SECTION VII - A

S4TTEW PAVE SPTKE/LGB TRAINING/MATNTENANCE /OPERAT [ONS
GENERAL

pAVE SPIKE pod carriage and employment

Airspeed Accel G

knots/Mach Sym/Unsym

T50/1.2 +6.0 to -1.0/+4.0 to 0.0
See Note 2

600/1.2 +3.0 to 0.0/+2.4 to 0.0

NOTE 1: Rocket launches are not authorized on Station 5 when PAVE SPIKE is loaded.
NOTE 2: With visor closed, speeds are aircraft limits.

5. How do you keep a PAVE SPIKE program going? Aircrews must have good systems knowledge
and write-up the PAVE SPIKE/associated systems accurately. Close examination of the WRCS
and cursor calibration checks is necessary. Maintenance personnel must be well-trained in
order to effectively trouble-shoot the system. The PAVE SPIKE Shop must be equipped with
adequate vehicles and equipment to respond to "Redball" requests and perform maintenance
tasks. Coordination between maintenance shops is essential. A quick look "CND" by one
shop won't hack it. We're not talking about just one system with PAVE SPIKE. There's.
the INS, WRCS, WCS systems. The WRCS should be calibrated to center spec., not just "in
tolerance" calibration. The pod is very sensitive to voltage fluctuations and to bogus
WRCS or INS inputs. Proper maintenance of these associated systems is a must and will

not only provide PAVE SPIKE capable aircraft; but will also improve Dive Toss and inte-
grated radar/visual bombing systems. If your Dive Toss systems are Tango Uniform, your
PAVE SPIKE integration will not be far behind. When that happens, you give up vour auto-
matic acquisition and release modes and most of your standoff capability. IS THIS THE
COMBAT CAPABILITY YOU WILL ACCEPT?! A top notch Wing/Squadron will not settle for that.

3. Fortunately the PAVE SPIKE aircraft configuration is compatible with our usual air-to-
ground training and combat configurations. Unfortumately it must be noted that an ECM

pod cannot be loaded in the left forward missile well when a PAVE SPIKE pod is loaded.

And in the F-4E, the gun fairing on the nose gear door prevents an ECM pod from being
loaded in the right forward missile well. Serious consideration, therefore must be given
to aircraft/flight configurations during combat operations. There are definitely trade-
offs in this situation.

4, INS - OPERATIONS AND MAINTENANCE

a. Good INS maintenance and a good INS alignment is needed for PAVE SPIKE operations
due to the system's integration with the INS and WRCS systems. The "quickie" BATH align-
ment is not satisfactory. As a minimum get a full Gyro Compass (GC) alignment. A doublc
alignment would be better. A full GC alignment for PAVE SPIKE should be nothing new.

: 5P00r alignment adversely affects INS navigation capability, Dive Toss, and all vour
Integrated radar/visual bombing modes also. Lf the INS is out of tolerance, write it up!

b.  You may have noticed difficulty in aligning the INS during some surge operations
when aircraft are parked close together. The starter cart (Dash 00) for the aircraft on
Your left may be located extremely close to your left wing. "SO WHAT?", vou sav. “HERE'S
WHAT" he says. The INS flux value (senses magnetic variation) is located in the air-
;zaft's left wing tip. The Dash 60 running (or just sitting there--or any large amount
eXtmetal) under your left wing will cause one to two outcomes. Either no alignment or an
£1 Ille"'e})’ slow or poor alignment. This is because the E)b.jx*x't_ullsttll'hs the earth's magnetic
Viz.d_(ln the object's vicinity) and changes the magnetic variation (in the object's

nity). Your options are 1) don't put any Dash 60s under the left wing, or 2) perfornm
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a full alignment elsewhere. This last option must consider taxi flow Tequiremep,,

rations.
arming area procedures during surge/ORI/combat ope

and

R ief between the aircrew ang the payp
' indepth post mission debrie . : [-SPIK.
i’s eggsng:] Arl‘nlglfpcaseps, fill out a PAVE SPIKE Debrief Sheet (MAFrp Form 0-45 : sho

) : . k d‘lr'
. - ; in charge if these forms are not availap ing
el Sov e U p o PAREOL LER et LS Shop call Ext 3339 and epary o If yoo
need to discuss the problems with the PA. : St ighly recommended. . Neak tq o
the technicians. An over-the-phone debrief is highly re - samp]e debri,
is shown on page 110.

@
2

6. Crews are encouraged to visit the PAVE SPIKE Shop to pTECtiCe BITS, ?Witfholomra%
System operation. The PAVE SPIKE Shop is CRS/MACAP (Photo-Sensor) and will belocau@ i
building 758, Ext 3339.
7. Laser Ranges. The authorized laser use airspace/ranges available to the S47TEN ape.
a. Eglin Range C-52 (160nm) (LTDSS is available on C-52).
b. Eglin Range C-62 (160nm) .
C. Pinecastle (R-2910) (135nm)
d. Avon Park (215nm)

NOTE: Aircrews will insure that range personnel understand that laser operations
to be conducted during the check-in on range frequency.

We all know the problems of distance, weather, and priority associated with these
ranges. 'Nuff said.

8. Laser Safety: The following precautions will be adhered to by 347TFW aircrews:
a. Ground crews will be clear of the pod when performing BIT 3 IAW TO 1F-4E-34-1-1.

b. The laser will not be fired outside authorized laser use airspace (LASER READY
button - Not Depressed; LASER READY Light - Out) .

c. The target will be Positively identified before lasing begins.

d. Aircrews will positively insure that
tions are being conducted. This will allow £
devices.

range personnel understand that laser opera-
Oor use of personnel safety precautions and

9. For PAVE SPIKE/LGB weapons qualification Tequirements consult TACM 51-50.
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SECTION VIl - B

PAVE SPIKE/LGB TRAINING PROFILES

The following PAVE SPIKE/LGB mission outlines are included for your convenience. See
MAFBR 51-1 f?? the complete 347TFW training program. (Practicéyﬂombs or Full Scale
Inert LGB's Will be Delivered Whenever Possible.)

1. L& PAVE SPIKE Orientation. Upgrading Pilots and US0's will fly L6-1 in the rear
cockpit. .

a. Mrcraft requirements: One (may be flown as two ship) with pod and BDU-33's.

b. PS Instructor requirements: One in each aircraft.

c. Objectives: System Orientation and Operations.
(1) D-Value computations.
(2) PAVE SPIKE pod and LGB preflight.
(3) BIT Checks.
(4) Ground Systems Checks (Track check, CADC check).
(5) Airborne Systems checks (Memory check, CADC check).
(6) Boresight.
(7) Target acquisition and Area Correlation.
(8) Interpretation of TV symbology, SRI, and LOS indicator.
(9) Crew Coordination.

(10) Tracking techniques for various slant ranges, "g¢" loads, attitudes, and
altitudes.

(11) Front and rear cockpit switchology.
(12) Demonstrations of blanking, pod gimbal limits, memory mode, and "“idiot" mode.
(13) Demonstrate limitations of 9-VIS acquisition.

(14) Practice 12-VIS, and WRCS acquire modes of acquisition. This will include
VIP, VOAP, and ROAP acquisitions.

(15) Demonstrate INS out and WRCS out operations.

(16) Practice PAVE SPIKE deliveries to include Release on Range (ROR); WRCS
Automatic Releases including Toss and Loft. Discuss manual backups it applicable.

d. Mission Planning: Mission planning for LG-1 will center on thorough familiariza-
tion with the AN/ASQ-153 PAVE SPIKE System including preflight, BITS, systems checks,
boresight, symbology, switchology, malfunction analysis, and modes of acquisition and
delivery. Upgrading crewmembers will compute D-Value and the resulting target altitude
correction.

e. Briefing: The PS instructor will brief the'mission. Upgraders will be prepared
to answer questions concerning the areas mentioned in the Mission Planning paragraph above.
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f. Mission Overview:

d and airborne systems checy
flight, BITS, groun 5,
(1) Conduct the syst’“:u'i";ﬁholgg,, and scope and 1nd:ia:g;°1nte:pr:°t?tion an
Joresight. Practice t"f"§"3.'sses should emphasize system sw t‘r:ne mig:i’on”ro 09y intep.
to the range/ares. Initia i Techniques should improve as s 4 Progressaeg and
pretation, and target trackifg. TE v "L Tene rear cockpit will be demonstrateq , regll

the passes become more demanding. ease awareness of system operation an |ipgy,!
gtic attackbartnd del;verza:?ozzd::;“f-fl’n::;': and aircraft attitudes. Crew coordinatigy wil]
ons at combat speeds, idfgpe

imbal limits, memory mode, anq »
i strate blanking, pod g ,
ll::d:ractxce:;tr:::pg:::]yetdmgkmg with INS OUT 'r-'e]ec“d-z D:uorla:tratt_trackinq in \fFOV ang
NFOV. Deliver practice bombs when airspace permits. LG-2 should continue where thi, Missigy
ends. :

(2) Demonstrate the following with visual acquisition.

iz

(a) 12-VIS acquire, track in WFOV, shallow dive.

(b) 12-VIS acquire, track in NFOV, shallow dive. Demonstrate tracking prp.
blems.

(c) 12-VIS acquire, track in WFOV INS OUT shallow dive.
(d) 9-VIS acquire, roll-in, shallow dive, memory mode demonstration.

(e) Demonstrate Tow and high (5M') altitude Teft/right designation at various
slant ranges from the target.

(3) Demonstrate Radar/WRCS acquisition modes:
(a) VIP: Fly over visual IP, insert to target.

(b) VOAP: Using a Visual offset Aim Point {n the TV, insert to target.

(c) ROAP: Using a Radar offset Aim Point on t e target
and acquire the target in Tv. ' N the radar, insert to the -lf#

(4) Demonstrate basic weapoh deliveries: Release on Range (ROR), Loft, Toss.

g. Effectiveness Criteria: As a minimum, a1l 3¢ ui i 1 l-
demonstrated. An operational PAVE SPIKE pod must be ?oa:gig: ::: :::2::’;2 okt :

PS Instructor completes PAVE SPIKE/LGB Grade Sheet.

. Safety: THE LASER WILL NOT BE FIRED ouTS ]
READY BUTTON — NOT DEPRESSED: LAsen READY LIGHT - gy TORIZED LASER USE AIRSPACE (LASERS

- 0uT).
PAVE SPIKE Proficiency (and Tactics Introduction 1f gdesired)

h. Documentation:

2. LG-2:

a. Aircraft requirements: One (two-
Tosdad. ‘( wo-ship 1f Tactics Intro included). Pod and BOU-3¥

b. PS Instructor requirements:

One in each atrcraft,
c. Objectives: Same as LG-1 with the fol]oning notes:

(1) Upgraders will demonstrate Proficiency ip.
(a) System preflight.
(b) System BITS,
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(c) System Boresignt.

(2) Tactics Introduction (if desired) wn ilding block to

will be flown to act as a buw 9
succeeding missfons. Tactics work will include low altitude awareness, 1imited comm maneu-
vering and attacks such as:

(a) split.
(b) Delayed split.

d. Mission Planning: Same as LG-l.r

e. Briefing: Upgrading aircrew members (Pilots and WSO's) will brief system preflight
and BITS. Instructor will brief the remaining items as described in LG-1.

f. Mission Overview: Same as LG-1 with pilots applying knowledge from LG-1 to the
front cockpit and WSOs refining system operation and techniques. If tactics introduction
is included, increase the difficulty on succeeding passes if the upgrader's progressfon
permits. Practice bombs will be delivered if airspace pemits.

g. Effectiveness Criteria: An operational PAVE SPIKE pod must be loaded on the air-
craft and all modes of acquisition and weapons delivery will be demonstrated for an effec-
“tive PAVE SPIKE sortie,

h. Documentation: PS Instructor completes PAVE SPIKE/LGB Grade Sheet.

i. Safety: THE LASER WILL NOT BE FIRED OUTSIDE AUTHORIZED LASER USE AIRSPACE (LASER
READY BUTTON - NOT DEPRESSED; LASER READY LIGHT - OUT).

3. LG-3: PAVE SPIKE Proficiency and Tactics Orientation.

a. Aircraft requirements: Two. Pod and BDU-33's loaded.

b. PS Instructor requirements: One instructor in each aircraft.

c. Objectives: System Proficiency and Tactics Orientation.
(1) PAVE SPIKE Proficiency. Upgrading crewmember demonstrates proficiency in:

(a) D-Value Computations. '
(b) Ballistic Computations.
(c) System Preflight.
(d) -BITS.
(e) Boresight.
(f) System checks.
(g) Interpretation of TV symbology.
(h) Interpretation of SRI and Azimuth-Elevation (LOS) indicator.
(i) WSO will demonstrate proficiency in Target tracking.
(j) Area Correlation and Target 1D,
(k) Crew coordination.
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(1) System Switchology.

(2) Tactics Orientation.

(a) PAVE SPIKE/LGB planning considerations.

(b) Low altitude tactical formation and mutual support responsibilities.

(c) Preplanned target attacks using visual acquisition and automatic g
with individual aimpoint.

(d) Low angle standoff deliveries ffom.19; a}ti%udeigzz—up ahnecks Using
WRCS acquisition and WRCS automatic release with individual aimpo .

i i t realistic altitudes and

(e) Practice current attacks and deliveries at 5

airspeeds while using the various acquisition modes as fequ1red by the attack/target/ry
Some examples may be, but are not limited to the following:

Split.

Delayed Split.

Single Attack.

Double Attack.

In-trail Attack.

Adverse Weather Attacks.
Toss Options/Deliveries.

Loft Options/Deliveries.

Long Range Dive Toss Deliveries for LGB delivery without a pod

a.

IS Jo [0 [N |ov | |~ |(" |M l!"

Backup Direct Deliveries (if applicable).

Tnesetattacks are examples only. Tactics must be refined to suit the target area and
threat.

(f) Limited comm maneuvering.
(g) Ballistic Computations.

d. Mission Planning: Extensive planning is requi . - .
. quired for the mission. Pick targets
and pzep1an.}?w 1eve1 tgc51$s to pop-up or loft deliveries. Use limited comm 23cmb5- 3
Upgraders will compute D-Value corrections and balljst " e ey
will aid as necessary. C Computations. The instru

e. Briefing: Upgrading crewmembers (Pilots and WSO* i . < oreflightsl
BITS, system checks and D-Value computations. 0's) will brief systems pr ‘

: Instructor will ppi tactics and attackss
He will also cover techniques and procedures for use of the Syszg;egn : tactical envirod™
ment. ]

f. Mission Overview: This mission wil] rimarj ; Cantation.
Enter the range from a selected IP to tactica? PAVE ;¥1£§°32a32n§a§§}§3e337E"E‘ittne
target area with mutual support and proceed to another Ip fop tps following tactics]
deliveries. Practice different types of attacks ang modes of acquisition. Practics
single designator tactics with one aircraft dropping. Also practice single desigmﬁiief
tactics with both aircraft dropping ordnance Practi*™ 3

S - See para. i bove.
bombs will be delivered if airspace permits. E % Slective &
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1 E?EEEE;V:?$Z§t$:;tSR&%:SP?EEOp?rational PAVE SPIKE pod must be loaded on the
aircraft mission. Additionally, two-ship PAVE SPIKE/LGB

must be practiced, BDU-33's will Ys ™ o
F:cz:g;n in authorized laser airspace. be dropped or LDTSS will be used when the mission
i

.. Documentation: PS instructor completes PAVE SPIKE/LGB Grade Sheet.

. safety: THE LASER WILL NOT BE FIRED OUTSIDE 5 iR
Aoy BUTTON - NOT DEPRESSED; LASER READY LIGHT - OOT?QTHORIZED LASER S RERE SRS

. Le-4: PAVE SPIKE/LGB Tactics Proficiency.

a. Aircraft requirements: Two. Pod and BDU-33s loaded.

b. PS Instructor requirements: One in the flight.

c. Objectives:
(1) PAVE SPIKE/LGB planning considerations.
(2) Ballistic Computations.
(3) Low altitude comm-out formation and maneuvering.
(4) Mutual support responsibilities.

(5) _Prep]anned attacks using visual acquisition and automatic releases with
individual aimpoints.

(6) Low angle standoff deliveries from low angle pop-up attacks using WRCS
acquisition and WRCS automatic releases.

(7) Specific laser aimpoints.
(8) Delayed lasing.
(9) Multi-laser considerations.
(10) Crew coordination.
(11) Area Correlation and Target ID.
(12) Attacks such as, but not limited to:
(a) Split.
(b) Delayed Split.
(c) Single Attack.
(d) Double Attack.
(e) Adverse Weather Attacks.

(f) Loft pDeliveries.

ts d. Mission Planning: The upgrading crewmember(s) will pre-plan the tactics, ballis-
tics, type delivery, etc., for the first attack. A high threat comm-out scenario will be
Zlmu1ated. The upgrading crew will receive a scenario from the PS5 instructor. The
ti"ario will include realistic threats for the unit's primary theater of operations.
taii?ks should be planned to include ingress, target destruction, aqd egress while main-
: ing mutual support. If possible, the attacks should be accomplished on a range with
expenditure of BDU-33's. 37




e. Briefing: Upgrading crewmembers (Pilots and WSOs) will brief systen
BITS, system chocks, and D-salue computations. 1In addition they will brier yhnc
attack including ballistic computations, tactics, and type delivery. The jinsty,
brief the remaining attacks and discuss delayed lasing tECh"qlue§. multi-1asey, @
ment tactfcs, and techniques for system use in a high threat environment.

Tigh

firgtt'
Ctor 41
nviron-«‘

f. Mission Overview: This is a tactics mission. Enter the range fron an Ip
a high threat comm out environment. Conduct the preplanned attack. Egress the taimulF_
to the IP for the next attack while re-establishing mutual support. Practice Seve 3¢t arg
of attacks and deliveries. See also para 4c Objectives above. ral typ

9. Effectiveness Criteria: An operational PAVE SPIKE pod must be loaded op tp,
craft for an effective PAVE SPIKE mission. Additionally two-ship PAVE SPIKE; tactie,
must be practiced. cs

h. Documentation: PS instructor completes PAVE SPIKE/LGB Grade Sheet,

i. Safety: THE LASER WILL NOT BE FIRED OUTSIDE AUTHORIZED LASER USE AIRSPACE (|
READY BUTTON - NOT DEPRESSED; LASER READY LIGHT - OUT).

5. LG-5: PAVE SPIKE Multi-ship tactics.
a. Aircraft requirements: 2 minimum (4 desired). Pod and BDU-33's loaded.
b. PS Instructor: One in the flight.
c. Objectives:
(1) Mission Planning.
(2) Multi-ship PAVE SPIKE tactics.
(3) Minimum exposure attacks in high threat environment.
(4) Low altitude comm out formations and maneuvering.
(5) Considerations for multi-laser environment.
(6) Ballistic considerations.
(7) Lasing techniques and aimpoints.
(8) Crew coordination.

(9) Demonstrated knowledge of, and proficiency in PAVE SPIKE tactics, system
operation, and employment considerations.

d. Mission Planning: Extensive and thorough mission planning is required by the
upgrading crew members to insure that all players understand their responsibilities
(inter-flight and inter-cockpit) during multi-ship PAVE SPIKE employment in arﬂgthgf
environment. The PS instructor will provide a scenario similar to LG-4. Give cons!
tion to multi-laser environments and plan specific aimpoints. ]

Emphasis

e. Briefing: The upgrading crew (Pilot and WSO) will brief the mission. ament-

should be placed on employment of the PAVE SPIKE system in a high threat envire

f. Mission Overview:

: S . . ) in
(1) This mission is very important because of the high probability of being
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gged for multi-ship PAVE SPIKE/LGB attack missions. This is due primarily to the

ﬂﬁited number of LGBs which may be carried on any given aircraft.

1im
(2) The mission is a tactics mission and should be flown in a simulated high
threat, comm out environment. If the target array(s) allow, simulate a multi-Tlaser

. Techniques such as delayed lasi ; A g e
yironment. delayed lasing should be practiced if the scenario allows
Egress the target area re-establishing mutual support. b

Effectiveness Criteria: An operational PAVE SPIKE pod must be loaded on designator
aircraft. A minimum of two pods per four ship are required. Pod loaded designator air-
craft will log PAVE SPIKE LG-5 sorties. Non-pod equipped aircraft (if any) will log 2
WPN DEL/SAT (LGB) training sortie. A minimum of two tactical PAVE SPIKE/LGB attacks are
requiFEd: Mutual support will be maintained. Effective use of low altitude comm out
maneuvering. Upgrading crew successfully planned the mission.

h. Documentation: LG instructor completes PAVE SPIKE/LGB Grade Sheet.

i, safety: THE LASER WILL NOT BE FIRED OUTSIDE AUTHORIZED LASER USE AIRSPACE (LASER
READY BUTTON - NOT DEPRESSED; LASER READY LIGHT - OUT).

6. CONTINUATION TRAINING (€T):

a. Aircraft requirements: Minimum of two. Four desired for multi-ship tactics.
pods and BDU-33's.

b. Aircrew requirements: PAVE SPIKE/LGB qualified aircrews.

c. Objectives: System and tactics proficiency.
(1) Demonstrate proficiency in PAVE SPIKE/LGB systems operation.
(2) Crew coordination.

(3) Practice Tow altitude, limited comm PAVE SPIKE/LGB designator and bomber
tactics in a simulated high threat environment.

(4) See also objectives of LG-4 and LG-5.

d. Mission Planning: Plan tactical deliveries on known targets in a high threat
scenario.

e. Briefing: Pilots and WSOs will brief the mission.
f. Mission: LG-4, LG-5 and SAT profiles. Also:

(1) CT-1 Review: To be flown if crewmember exceeds 60 days between PAVE SPIKE
sorties - PSI in flight; over 120 days PSI in aircraft.

(a) Two-Ship Tactics.

(b) Boresight, acquisition, tracking, and delivery procedures.
(c) Pod capabilities and limitations.

(d) BDU-33 or LTDSS required.

(e) Emphasis of this mission should be toward single ship - PAVE SPIKE
reorientation.

(2) CT-2 and 3. Review of minimum altitude, limited comm attack tactics.
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(a) Two-ship tactics.
(b) Emphasis on mutual support, various target acquisition modes.
self-contained and buddy designation delivery modes.

Pract

(3) CT-4 and Beyond, Continuation Training. Four/three ship mission desjpeg

esigned to §imu?ate combat environment of ¢
various theater operations. The squadron weapons office should develop a variet, of
AST/SAT scenarios for aircrew training. Target types and threats should be varjeq to
encourage use of different weapon employment methods.

(a) These missions must be d

b) Flight leaders will use Fighter Weapons Instructor Course instpyct;
texts. TCM 3512 Tact?cal Analysis Bulletins, PAVE SPIKE introduction tactics addend;;"
and unit tactics manuals as points of departure for the development of workable sojypjo,.
to problems caused by environmental conditions Tikely to be engogntered. Utilizatign of
PAVE SPIKE to enhance aircrew survival and increase the probability of target destruction
is the goal of this training. ;

; (c) The complexity of the PAVE SPIKE system and the high aircrew workload
associated with Tow altitude, high speed, limited communications tactics requires tpat
a majority of the continuation sorties be utilized toward improving the aircrew readiness
in this difficult area. It is highly desirable that one sortie per training cycle inclyde
an LGB drop. A1l other sorties, BDU-33s, or the LTDSS should be utilized on two separate
attacks (if authorized laser airspace is available). T -
7. LGB Training: (Proposed training; Ref. TACM 51-50, Vol V.) Aircrews assigned to a
PAVE SPIKE tasked unit and are not qualified as PAVE SPIKE designator crews should accom-
plish the following missions to enhance the unit's overall LGB capability. :

a. LGB-1: LGB Delivery Orientation.
(1) Aircraft Reguirements: Two with BDU-33's. (One with PAVE SPIKE pod)

(2) Aircrew Requirements: One qualified PAVE SPIKE Crew and one LGB Crew.

(3) Objectives:
(a) Knowledge and practice of LGB weapons delivery parameters.
(b) Practice range events (BDU-33)

Tactical pops

|=
.

2. Loft
3. Dive toss options
4. Manual (direct) deliveries

(c) Practice low altitude, Timited comm maneuvering, and attacks such ast |

1. Split

2. Delayed split
3. Loft options

4. Toss options
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LGB-2: LGB Delivery Proficiency.

=

(1) Aircraft Requirements: Two with BDU-33's (one with PAVE SPIKE pod).

(2) Afrcrew Requirements: One PAVE SPIKE qualified crew and one LGB crew.
(3) Objectives:

(a) Proficiency in achieving LGB delivery parameters,

(b) Practice Tow altitude comm out maneuvering.

(c) Practice attacks such as:

1. In-Trafl

2. Split Options
3. Loft Options
4. Toss Options

(d) Practice tactical deliveries of BDU-33's (afrspace permitting)

§ Instructor upgrade requirements see MAFBR 51-1,

8 forP



Results of a PAVE SPIKE/LGB Attack...

Results of a poorly planned, poorly
executed (or both) PAVE SPIKE/LGB
Attack...
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SECTION viIr
PAVE SPIKE EXPANDED BRIEFING GUIDE

Wws0s will be actively involved in briefing PAVE SPIKE missfons. The following

and

Pﬂotsuide of items you may wish to brief for PAVE SPIKE missions. There may be other

i ms Y
iprke employmen’®:

1

50 wish to brief. A detailed but concise brief is essential for effective PAVE

personal Equipment:

Grease penci'i .

a.

. Barf bag.

weather:

" p-value computations and target altitude corrections.

p, Target area winds.

c. Target .area ceilings.

Weapons parameters and release settings including bomb time of fall (TOF).
PAVE SPIKE pod preflight (see also TO 1F-4E-34-1-1CL-1 and TO 1F-4F-34-1-1):
a. Aircraft boarding steps - retracted.

b. Nitrogen pressure indicator - extended.
. "Redball" PAVE SPIKE shop for nitrogen servicing ASAP if servicing required.
c. Missile well adapter Tock pin - installed.
d. Swaybraces - tightened; pod secure.
Pod head - no damage, secure, rotates freely, detent.
£. Visor - closed when pod in stowed position.
g. Dome heater wire cable - no damage.
h. Surface heat exchanger - no damaged fins.
i. End cap (aft end) - secure.

Armament preflight (GBUs or BDUs):

©a. See TO 1F-4E-34-1-1.

b. See TO 1F-4E-34-1-1CL-1.
Ground Systems Checks (Internal Power):
a. BITS (PAVE SPIKE)

(1) BIT 0 - Lamp Test.

(2) BIT 1 - System Status Test. Normal position for all operations.
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taxi to arming area. Ensure ground crews are ¢

(3) BIT 2 - Servo Dynamic Track and TV performance. Accomplish while Statiopy,
il

Recommend accomplishment after leaving chocks ,

(4) BIT 3 - Laser Test. Tear of the pod while performing BI? g

(5) BIT 4 - Check SKkI and Laser Slant Ranging.

During upgrade missions discuss the function of each BIT and BIT fault analysis,

b. Get good Gyro-Compass (GC) INS alignment.
€. Track check (INS in NAV).
d. CADC check.

e. 9-VIS Boresight.

7. Pod stowed for takeoff.
8. Airborne Systems Checks.
a. The usual non-SPIKE airborne systems checks.
b. 12-VIS boresight. On prominent ground point, or 6-9,000' in trail with another
aircraft.
C. Memory check.
d. CADC check.
9. Review of cockpit indicators and controls.
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a. _FCP
(1) SRI
(2) AZ-EL (LOS) Indicator
(3) ADI
(4) HSI
(5) Optical Sight
(6) MILS
(7) LABS/WPN release switch
(8) WPN Select Knobs
(9) Station Select
(10) AWRU
(11) ARM/NOSE/TAIL SWITCH
(12) Master Arm
(13) Pickle Button

(14) Scope display select switch (pedestal panel)

«f

Y




10.

11,

12.

b. RCP
(1)
(2)
(3)
(4)

(10)
()

Review Switchology (for both cockpits):

DSCG-TV
Video Select Switch - ASQ-153
PAVE SPIKE (TDS) Control Panel
Radar Antenna Control Handle
WRCS Control Panel

INS
Weapons Delivery (702) panel
Cursor Control Panel

Radar Control Panel

BDHI

Coder Control Unit (CCU)

a. Modes of Acquisition

(1)
(2)
(3)

b. Type

_c. For upgrade missions discuss step-by-ste
switches required to perform each type of

TGT Altitude Window cO

9-VIS Acquire

12-VIS Acquire

WRCS Acquire

(a) VvIP

(b) VOAP

(c) ROAP

of weapons deliveries
Direct

SPIKE toss (WRCS auto)
Long range dive toss
Loft

Release on Range (ROR)

- "Idiot" Mode

Display

Symbology during:

p the positioning and repositioning of

acquisition, attack, and delivery.

rrections and when you must change them.
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13.

14,
15.
16.

17.
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a. Acquisition
b. Track without lasing
€. Track with lasing
d. Laser range acceptance (use of REJOVRD)
€. Memory Mode
f. Malfunction Analysis
Memory Mode
a. Gimbal limit
b. Target Insert
INS-0UT Operation
WRCS OUT Operation
Crew Coordination and Responsibilities.
a. Verbal calls/terminology
b. Pod Gimbal limits
c. Blanking
d. Laser Range acceptance and REJOVRD
e. Low Altitude responsibilities
f. Visual lookout
Tactics/Attacks/Deliveries
a. Target Considerations
(1) Threat
(2) Effects of WX, Winds, Ceilings, Smoke, Sun Angle, Target reflectivity.
(3) Terrain
b. Specific laser aimpoints
(1) Area correlation
(2) TGT ID
c. Type weapon
(1) Paveway I
(2) Paveway II

d. Designator Techniques (as required)




(1)
(2)
(3)
(4)
(5)
(6)
(7)

Multi-laser environment
Delayed lasing

Elevated Aimpoints

Wind Corrections

Moving Targets

Bomb TOF

Maritime Operation Considerations

e. Delivery Options

(1
(2)
(3)
(4)

Weapons release parameters and settings
Type ballistics
Type Attack

Back-up delivery and switchology

f. Attacks (and reattack options)

(1)
(2)

(3)

Split

Delayed Split

Single Attacks

Double Attacks

"Buddy" Designator Tactics for "blind" LGB bombers.
In-Trail

Loft Options

Toss Options

Exposure Time

(10) Target Area Egress

Emphasize mutual support, target destruction and force survival.

g. Low Altitude Considerations/Awareness

(1)
(2)
(3)
(4)

Reafirm low altitude ROE

Reafirm low altitude contract

Flight and crew responsibilities (interflight and intercockpit)
Comm-out maneuvering

(a) #1A - wingman consideration/planning/navigation.
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(b) #2B - understands turn geometry/able to direct comm out turns

h. Abort plan (3-ship option)

1. Reattack plan (if applicable)

Pilots must completely understand low altitude tactical maneuvering, attack geometyy
weapons release parameters, system limitations, and mutual support considerations,

WS0's must know how to direct comm-out turns. Minimum in-cockpit time is th
WSO training in order to allow for maximum tactical flexibility and mutual suppo
requires in depth systems and tactics knowledge.

€ goal of
rt. This

18. Full scale (Live or Inert) GBU Delivery - Contact DOW
a. Collect data for TAFSWAT - Contact DOW

b. Hung Tive or inert GBU's will be treated like other hung live or inert full scale
weapons IAW 347TFW directives.

19. Special subjects:

a. No supersonic flight through precipitation with pod unstowed (stowed okay if
POWER-ON).

b. Pod will be stowed (POWER-ON illuminated and STOW illuminated) for takeoff and
landing.

c. Insure ground crew is clear of the PAVE SPIKE (TDS) pod while performing BIT 3.
Conduct BIT 3 during taxi to arming area.

d. Beware of TV target fixation at low altitude.

The,"that picture is great!"”,
syndrome could be hazardous to your health.

e. THE LASER WILL NOT BE FIRED OUTSIDE AUTHORIZED LASER USE AIRSPACE (LASER READY
BUTTON - NOT DEPRESSED; LASER READY LIGHT - OUT).

f. Lasing will not be initiated until the target has been positively identified and
is being tracked.

g. Insure range personnel understand that laser operations are being conducted.

h. Under no circumstances will an airborne target be lased.

i. GBU-10 (2000 1b) hung bomb/assymetric considerations.
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SECTION 1IX

347 TPW AIRCREW STUDY GUIDE
PAVE SPIKE/LGB

(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)
Fws TEXT, LASER GUIDED WEAPONS DELIVERY , PART TWO (S), and other sources.

to
pefer
Lﬁggﬂ_lﬂﬁgﬂli The upgrading crewmember will be able to discuss the following:

From four pictoral diagrams of an atom in various energy states caused by photon
teréction’ 1abel correctly the diagram that depicts:
in

a. Ground State
b. Absorption
c. Spontaneous emission

d. Stimulated emission

2. List three characteristics of laser energy which make it different from "normal”
1ight.

3. List two surfaces that will give specular reflectivity to laser energy.

4. Describe the difference between specular and diffuse reflectivity as they effect
laser energy.

5. Draw a diagram depicting the direction of laser reflective energy from a tactical
target.

6. State the rule of thumb for the angular relationships between designator line-of-
sight and bomb line-of-sight.

B. LASER SAFETY:
* 1. Define SEED, and list SEED distances for the PAVE SPIKE laser.
2. Define Hazard Zone in general terms.
3. Describe the importance of controlling specular reflectors within the Hazard Zone.

C. LASER GUIDED BOMBS:

1. Given a table depicting Computer Control Group (MAU) and Airfoil Group (MXU)
numbers of various GBU configurations, list the components required to buildup LGB's.

2. List the reason the PAVEWAY II LGB's are less susceptable to rain impact damage
than PAVEWAY I LGB's.

*
Answer to these questions are classified and are to be safeqguarded TAW AFR 205-1.

(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)
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[DE)
(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GU

I and PAVEWAY IT
. iew for the PAVEWAY

i nd fields of view importance of each.

e the g;$::lezgg]§eiween these figures, and the imp

LGBs
* 3. List the
and descrip

4.

insure guidance gp a
Describe the three LGB requirements that must be met to
laser 11uminateq target.

5. Define "Bang Bang" guidance concept.

. Laser Guided Bombs
6. Describe the general characteristics of the flight path of
during quidance,

fqni fi
7. List the two(2) power sources in LGB's, what they power, and any significant
1imitations.

8.

Describe the difference between 0il dampened canards and canards with Centering
Springs.

2. Explain the difference between "high speed” and "slow speed" LGBs and why we want
to carry "gq, speed" LGB on the F-4.
10 Why would & paveway 11 LGB be superior to a PAVEWAY I weapon in a multi-laser
environment
[ Explain the difference between tail assemblies of PAVEWAY | and PAVEWAY 1] bombs
12, Descripe how the thermal battery is activated at weapon release.
13. List two physical Characteristics that 1imit the maneuverability of Lgg weapons
* 14, List the determinants of the front and rear Timits of the Lgg release envelopes
15.

16. Explain wh

y the "basket" gp
delivery envelope.

“cone" theory does not apply

when Computing a LGB
*17. List four (4) factors which led to the "magic bomp" misunderstandings about LGBs
in the medium altitude environment, and contributed to the un

realistic figures in JMEM.
18. List two aircraft release Parameters that affect LgB Maneuverability enroute to
the target.
19.

How can you increase the potential énergy of a Lgg?

20. Explain the advantages of g ballistic release Point as compared tg a centroid
release point loft LGB delivery.

21. Would you use a GBU-10

(2000 1b) to Crater 3 runway from a 1ow altitude standoff
delivery? Why not?

22. List two (2) reasons why the GBU-10/8 is worthless .

* Answer to these questions are classified and are tq be Safequarded IAW AFR 205-1.

(DO NOT WRITE YOUR ANSWERS Qp THIS STUDY GUIDE)
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(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)

3. List three (3) rules of thumb for planning and executing LGB deliveries.

mssin,thzrﬁgr;a?i:$;:2‘t0 show the difference between a miss in the ground plane and a
+ 25 griefly describe the following concepts as they relate to laser coding:
(a) Look Gate
(b) Signal acceptance window
(c) Last Pulse Logic
(d) Tracking Threshhold.
(e) Missing Pulse Logic
(f) PRF Coding
(g) PIM Coding

26. Draw on a sheet of paper a "sideview" laser envelope on a "Altitude versus Ground
pange" chart. It will include the following items.

(a) FOV limitation lines

(b) Maneuverability limit Tines

(c) Ballistic reference line

(d) Acquisition line (as assumed by -34 charts)
(e) CEP lines with typical numbers

27. Define and contrast the following points, giving advantages and disadvantages
of releasing on each.

(a) Minimum
(b) Ballistic
(c) Centroid
(d) Maximum

28. Explain what effect delayed lasing will have on impact point.

*
Answer to these questions are classified and are to be safequarded TAW AFR 205-1.

(DO NOT WRITE YOUR ANSHERS ON THIS STUDY GUIDE)
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(D0 NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE) |

D. PAVE SPIKE: From this Chapter, the upgrading crew member will from memory he BT 4.

1. Explain what the following displays tell the operator about the system's opep,.
tional capability:

(a) TTG dot/Ty line is steady

(b) TTG Dot flashes at two (2) Hz and the Tg line is steady

(c) TTG Dot flashes at five (5) Hz and the T line is steady

(d) Both TTG dot and Tg Tine flash at five (5) Hz.
2. Draw a pictorial diagram of the PAVE SPIKE gimbal Timits in both roll and elevatipn.
3. Describe the functions of the following TDS control switches and indicators,

(a) Power on light/switch

(b) Laser ready switch interlock

(c) Stow switch

(d) Acquisition switch

(e) WRCS out switch

(f) WRCS out Tight ‘

(g) Boresight controls

(h) BIT switch

(i) GO/MALF indicator

(j) RET BRT control

(k) LT BRT control

(1) REJOVRD control

(m) OVHT/INS OUT indicator and control

4. List 6 switches that can be used to deintegrate the PAVE SPIKE and WRCS, thereby
illuminating the WRCS OUT light.

5. Describe what the pod will do if WRCS acquisition is selected
(a) WRCS IN
(b) WRCS 0OUT

* Answer to these questions are classified and are to be safequarded IAW AFR 205-1.

(DO NOT WRITE YOUR ANSNERS ON THIS STUDY GUIDE)
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6. Briefly describe each of the 5 PAVE SpIke BIT checks

7. Describe the functi .
- dicators. ons of the following Slant Range Indicator controls and

(a) Test control
(b) BRT control
(c) RNG SET control
(d) Mode switch
8. Describe the functions of the Dial Pointer on the Azimuth-Elevation indicator.
9. Describe the function of the following Antenna Control switches.
(a) Forward and aft movement of control
(b) Left and right movement of control
(c) FOV switch
(d) Trigger switch
(e) First detent (half action)
(f) Second detent (full action)
10. Describe the purpose of the following video display visual cues.
(a) Reticle
(b) Distance between TTG dot and Tg index line

(c) Reticle fiducial marks
11. Describe the function of the Coder Control Unit.

12. Explain what happens to all DME Indicators except the PAVE SPIKE Range Indicator
when the PAVE SPIKE is in the track mode.

13. List the operator required switch actions required for the following acquisition
modes.

(a) 12-VIS

(b) 9-VIS

(c) Visual IP (VIP)
(d) Visual 0AP (VOAP)

(e) Radar OAP (ROAP)

* Answer to these questions are classified and are to be safequarded IAW AFR 205-1.

(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)
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14. Describe the visual cues that are displayed on the 5cope and Line-of-Sight

Indicator during the following acquisitions modes .
(a) 12-vIS
(b) 9-vIS
(c) visual IP
(d) visual OAP
(e) Radar OAP

15. Describe the three operating modes of the PAVE SPIKE pod.

16. Draw a diagram of the vertical triangle, depicting and labeling the following.
(a) Pod gimbal angle ©

(b) Altitude

(C) Hb
(d) Hy
(e) Ground Level '

(f) Sea Level

17. Describe in general terms the low altitude problem with pod computed range.

18. State two sources of error in the PAVE SPIKE Slant Range equation which cause
significant inaccuracies in displayed slant range when operating at Tow altitude.

19. Describe the "automatic reject override" modification (TCTO 518) and list two
limitations.

20. Describe the "Idiot Mode" and its cause.
21. Describe how to get the pod out of "Idiot Mode".
22. State the source of target altitude when tracking a target WRCS OUT.

23. Describe the problem encountered when flying near sea level with a large positive
up" value, and one way to get around this problem.

24. List the 4 actions that should always be accompli inq the INSERT
~ button in any WRCS acquisition. Plished after pushing

25. Describe how the pod LOS can be updated in the me . ntering the
track mode (3 ways). mory mode without e

* Answer to these questions are classified and are to be safeguarded 1AW AFR 205-1.

(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)
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26. Describe how to boresight the PAVE Spike system

p7. List two ways in which the pod will enter memory mod
e.

0g. List 5 things that will happen when i
. o . memory is entered by hitti imbal, and
st the additional thing that happens when memory is entered thiou;h ;Ez ?"gert utten:

29. List four ways to get the pod out of memory

30. Describe what effect the WRCS RES j
qenory by the insert button. ET button has after the pod has been placed 1

_ The optical gun sight will not depress wi . ; . th
AiE SPIKE (105) Control gt Fglse. with the INS OUT 1ight illuminated on the

32. Describe the conditions under which the PAVE SPIKE pod will cage your qunsight.

33. The_LOS 1"¢i§at°r displays pod head roll position and TV reticle displays pod
nead depression positions. True or False. ~—

34. Given typica1 weather data. Understand aD (Delta-D) and D-Value; and be able to
compute target altitude corrections.

35. The target find NORN-HOLD switch on the R/C/P Weapons Delivery Panel (702 Panel)
will override the PAVE SPIKE tie-in to the WRCS when in the HOLD position. True or

False.

36. List the two factors which make PAVE SPIKE WRCS automatic delivery more accurate
than Dive Toss.

37. Turning the azimuth and elevation boresight knobs clockwise causes the pod head
to move right and up respectively.

38. BIT 3 should not be accomplished when ground personnel are in the immediate area.
39, BIT 2 should be accomplished with the aircraft stationary.
40. Describe the CADC check and explain what it tells you.

41. To receive a slant range read out on the SRI of laser ranging, the ROR mode or the
WRCS mode must be selected on the SRI.

42. When using a ROAP, what switches must you change to use the system in TV (assume
a 12-VIS backup mode of acquisition).

43. If you want to stop laser firing, but stjl\ track the target, what must you do?
(Full action and Release). Will slant range be displayed? (Yes, but it is pod computed

“slant range - not laser range).

44. With INS or WRCS out the only delivery mode available for PAVE SPIKE is DIRECT?
(True or False)

* Answer to these questions are classified and are to be safequarded TAW AFR 205-1.

(DO NOT WRITE YOUR ANSHERS ON THIS STUDY GUIDE)
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45. Taking track with pod (antenna control handle) serves the same function s
depressing the FREEZE button? (True or False)

46. The WSO must set the proper drag coefficient and corrected target altitude o
the WRCS panel for proper WRCS release? (True or False)

47. When using the WRCS acquisition mode, the front cockpit steering indicationg
(before WSO takes track) are identical to offset bomb. (True or False)

48. The laser automatically shuts off when the pod hits a gimbal 1imit? (True or
False)

49. With WRCS OUT, the pod will go into an idiot mode if a gimbal Timit is reached?
(True or False)

50. When track is initiated (half action), slant range is computed from 1) pod head
angle, 2) the target altitude set in the WRCS panel, and 3) barometic pressure altitude
of the aircraft? (True or False)

E. PAVE SPIKE - LGB EMPLOYMENT: From this chapter the crew member will be able to:

* 1. Briefly explain applicability of laser guided bombs to the interdiction,

battlefield interdiction, and close air support mission.

2. List the major limitation faced by the aircrew when aperating the PAVE SPIKE pod
WRCS OUT.

3. Describe the best low altitude delivery profile (is there a "best"?).
4. Explain the reflectivity rule of thumb.
5. Explain the consequences of blanking during a designator turn.

6. List and describe three types of designation maneuvers available to the aircrew
at Tow altitude.

7. Briefly state what laser guidance corrects for.

8. Explain why a computer generated release should be planned for a loft or toss
delivery.

* 9, Explain ?he advantages of elevating the laser spot when designating a target with
significant vertical development in the low altitude environment. '

10. Discuss the preferred delivery aircraft wind corrections for the following
deliveries:

(a) Dive
(b) Level
(c) Toss
(d) Loft

* Answer to these questions are classified and are to be safeguarded IAW AFR 205-1.

(DO NOT WRITE YOUR ANSHCRS ON THIS STUDY GUIDE)
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11. List the rule of thumb for designator wind corrections.

12. State the rule of thumb for bomb time of flight.

e is the first 75% of bomb TOF? (True or

13. The most critical time for LGB guidanc
False)
separation of the laser spot,

14. What is the rule of thumb for minimum horizontal
t area simultaneously.

when two aircraft are delivering and lasing the same targe
15. Diagram the WRCS auto delivery, listing crew duties, flight paths, and back up

considerations.
16. How would you "ideally" designate for an LGB delivery on an 84' Tong boat moving
at 40kts?

* 17. List rules of thumb for ceiling requirements for standoff toss (6BU-12) and

level (GBU-10)
(6LLp). (e.g., @

* 18. Discuss five limitations of a Ground Located Laser Designator
"grunt" is designating the target for you.)

* 19. Briefly discuss advantages and limitations of the following LGB options:
(a) Dive
(b) Level
(c) Toss

(d) Loft

situation, including threat, weather, terrain and sun angle;
delivery tactic which will optimize the trade off between target
(Practice while flying LG-4 and LG-5 and during SAT

* 20. Given a tactical
devise and execute an LGB
destruction and force survival.

sorties.)

* Answer to these questions are classified and are to be safeguarded IAW AFR 205-1.

(DO NOT WRITE YOUR ANSWERS ON THIS STUDY GUIDE)

FORCE BE WITH YOU
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SECTTON X

PAVE SPIKE QUICKIE REVIEW

pAvEE SPIKE has three (3) modes of system operation:

1. Acquisition Mode (used for target acquisition)

a. Types:
(1) 12-VIS
(2) 9-VIS

(3) WRCS Acquire (WRCS must be IN, and INS must be IN). This mode helps provide
the standoff capability of the system.

(a) VIP
(b) VOAP
(c) ROAP

b. Tg line and TTG dot are removed from the TV display.

2. Tracking Mode {(entered by use of the trigger on the antenna control handle). This 13

the only mode in which the laser can be physically fired.

a. Optical Sight (if sight is in A/G) moves from RBL to position determined by mil-=
selection when track mode is entered. Sight is not drift stabilized.

b. T, line and TTG dot appear on TV display.
3. Memory Mode (must be WRCS IN, and INS IN).
a. Mode is entered by:
(1) Hitting pod gimbal while tracking target.

(2) Pressing Insert Button on WRCS cursor control pancl.

b. T4 line and TTG dot are removed from TV display.

108



IKE icki
Quickic Review (Con't)

Sp

PAVE

m eyl

_ 10 Sutfuva pod woxj yutod

m aseafaa s9Indwod 14S) ¥oY | 3sea[al sendwo> 1¥S) YOY
=== "= = i
. _ _
_ _ |
[ | |
_P\\\l\\l\\\‘l‘%!zlz‘l\‘\r _

, T

gutTyordl uaym posn
21ED JWaIIXY ‘aa0jaaoyld

peplE SNI 30U S

Spulsund
apiaoad 01 opao ul
aq asnu
‘pue
1 suiyoedld

14071 OdAD

10941

a0y - (Builsued JOsTT

|

RPLRGIRREH

|
|
|
—-
|
|

(3utdusx x9s®l
10 Jutduea pod woly qutod | os®

I
|
I
I
I
|
|
|
I

SOTIRINIIY
asnafon

. /1
poruey

1 —3‘_ «.L\AJ

av1

1094 1(]

oA 1/13071

P

(Burduex I2SE]
10 Sutduea pod woly qurod

=TI

JJOpueils 140T SOdM ¢

orod soindwod [US ‘UoTiBed
dde Teo130®1 pa3Twll) dOH

wa1SAS (ssol IdS)

sop1AOId

SSOL SDUM i
s13eWOolNY SJAM

(FutieudIsap-F IS

Sutuunssy) S4971
I03 3[qeITEBAY
SOTIDATID0

ROt B

‘A0d AL

(igov

310811 9yl 3IsOIl 3snl nok
--+s3Insay "00Z$ 3IdBTI02 jou
so0p pue [SIA-6 10 SIA-ZT] |
roued 1013U0d ANIdS FAVd 943

oya 03 A[3d21Ip sposdoxd

lgng pue Sutaesl
I pue Axowsuw SI91Ud walsAs ay3l

loya utr aeadde ITTIM 319811 243
lesyrury (equtd pod 2y1 UTUILM

sT 303131 Oyl 31EBYl OS paI12A

| _nouew Sey 3JBIDITE 9yl 92U0

‘uotrjippe Ul °"393IB31 3yl Ol

s optaoad [ITM

¢308ae3 2yl JurydoeIl ITTUM

l3ry st requid pod 3T °C

|

|

T
|

|

|

|

|

|

“ uo po31d9[9sS Ipou uoTiTsinboe
|

|

i
|
|

peay pod oy3 ‘393xel #
(10O SDYM SE Sues) ON oyl Jur@dBI} STTYM ON _ ‘10 passaidop SIX | SPOK
3ty st 1equtd pod 3T) “ uo3zing 3IdSUl FI I “ ATOowsw
_
s[qerTeAE ST 3193x1E3 Ou_ o[qeITEAE ST 1931B3 oa! S9IqEITBAE ST ummpmud
(qWa@ ou pue) BZuTIS33S ON ,N_ (awg ou pue) ZUTIa3IS ON .N_ 01 (gwa 3o0u) SurILS33S T - 9POW
pazI[1Qels 3ou sT SuTydBL] .ﬁ_vaﬁHHnwwm SNI ST Suryoes] .A_vaﬁﬁﬂLmum GNI ST Surydeval "1 | Surydoexy
_ !
“ ! jo81e3 wvou s |
| 01 awa pue dVOA T
(srqereA® ST 303JB1 ! (sTqelrEAR ST 1331E1 I Sutasols dIA T
01 g} pue BurI991s ON) “ 031 gWd pue Surxoeails ON) _ S9pTIAOI(] oxtnboy SOUM
SIA-6 _ SIA-6 _ SIA-6 opoR
SIA-CI _ SIA-CIT _ SIA-Z1 uot3ISINbOy
110 SNI | _ 4
| N0 SOUM | NI SDOUM SHAON
| | ONILVYdddO

109




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

