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HCRNET H STCRY

The F/A-18 Hornet nade its first public appearance in the formof a
full-scale nockup at the Paris Air Show in 1971. Then called the P-530
Cobra, it was intended to be Northrop’s next generation fighter; the
successor to the F-5. It was to be a lightweight fighter that could
out-performthe MG 17, yet still carry a large external weapons | oad.

Though unconvi nced of the value of a small fighter, the US Air
Force was persuaded to sponsor a conpetition in which two designs woul d
be built and flown. In April of 1971, the finalists were announced:
General Dynanmics woul d devel op the YF-16 Li ght wei ght Fighter (LW), and
Northrop woul d devel op a Cobra derivative, the YF17. By the tine the
prototypes finally flew the Air Force was in the market for 650 new
fighter aircraft, and four NATO nations were shopping for F-104
repl acenents. The winner could be assured of substantial sales.
Industry observers were nore than a little surprised when the General
Dynam cs design out performed the Northrop design and won the
conpetition.

A though the F-16 was added to the USAF stables, Congress directed
the US Navy to choose one of the two LW designs for their required
fighter/attack vehicle, known as the Navy Air Conbat Fighter (NACF).
Navy requirements were in nany ways tougher than those of the USAF.
Stronger |anding gear were necessary for carrier operations. A |arger
radar antenna than could fit in either prototype was also required. In
addition, the Navy wanted the manufacturer to have experience in
carrier aircraft design. Corporate alliances were formed, and General
Dynam cs teaned up with Vought, while Northrop was joined by MDonnell
Douglas. In May 1975, the YF-17 was awarded the prize, and after
consi derabl e evolution, first flewas the F/A-18 in 1978.

After nearly two decades, versatility has been the key to the
continued success of the F/A-18. Wpon cancellation of the Navy's A 12
stealth attack aircraft in 1991, it was decided that a growh program
based on the F/A-18 woul d serve as the replacenent for the A6 and,
to sone extent, the expensive F-14. By the early 2000s, a typical
carrier wing will include 36 F/A-18s and 14 Gunmman F-14s. The US
Navy and ot her NATO nations plan on purchasing 2,500 new F/ A-18s by
the year 2015.
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INSTALLATI ON | NSTRUCTI ONS

Insert the CODROMinto your CD drive.
Run the Installer, located on the CD

Follow the instructions to install new files onto your hard
di sk.

Locate “F/ A-18 Hornet 3.0" on your hard drive and run it. The CD
nust be in the drive for all normal nissions. Joined network
nmssions may be flown without the CD inserted.

W ndows95/ NT 4.0

1
2)

3)

Insert the CDROMinto the CD drive.

Fol | ow the on-screen instructions to install new files onto your
hard di sk.

Locate “FA18" on your hard drive and run it. The CD nust be in
the drive for all normal nissions. Joined network m ssions may
be flown without the CD inserted.
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QI K START

1) Qpen/Run the F/A-18 Hornet 3.0 icon.

2) dick on the Settings button.

3) dick on the Preferences button.

4) Select your controller type under Input Device.
5) Aick on the Theater button.

6) dick on the theater in which you would like to fly. Three
sel ections are avail abl e:

Training: Mssions which allow you to faniliarize yourself with
basi c operations of the F/ A-18 Hornet.

Network: Milti-player mssions which allow you to fly with and
agai nst your friends.

Kuwait Tour: Live conbat missions with objectives, scoring, and
awar ds.

Red Flag Mssions: Advanced training mssions in Persian Qulf.
7) dick on the flashing Preflight button.
8) Select your weapon |oadout for the nission.
9) dick on the Ay button.
10) Increase or decrease throttle controls by pressing “+" or

11) The aircraft lifts off when sufficient ground speed is attained
(about 140 kts).

12) Raise the landing gear by pressing “G'.

13) Select Air-to-Air weapons by pressing “[“.

14) Select Air-to-QGound weapons by pressing “]”.

15) Rel ease weapons with “ENTER’ or “TRIGER' (“RETURN' on Maci nt osh)
16) Exit the sinulation and return by pressing “SH FT ESC'.
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I NTERFACE ENVI RONVENT

The F/ A-18 Hornet interface provides a series of areas, or Roons,
each providing a specific function. These areas are all accessible from
the Main Room

F/ A-18 Hornet operates under a career-oriented paradigm The user
assunes the identity of a pilot just beginning a career. As the pilot
achi eves score and ranking, the dossier is updated and the pilot is
pronmoted accordingly. A conplete Tour of Duty consists of seven
m ssi ons, each one chosen froma group of four. Wien the [ast m ssion
is conpleted, the pilot dossier must be reset to begin again. In
addition to flying career mssions, all of the Tour of Duty M ssions
are available for “Instant Action”. Flying an Instant Action m ssion
has no effect on the pilot’s career.

A series of six Training nmissions are available for practicing
comon roles. Topics include: Basic flight operations, Takeoff/I|anding,
Carrier operations and procedures, Navigation, Air-to-ground attack,
and Air-to-air conbat. As with Instant Action missions, Training
mssions do not affect the pilot’s dossier.

Figure 1 - Main Room

Main Room

The primary area of the interface is called the Main Room From
here the user may navigate to other areas of the interface, change
gane preferences, choose missions, and fly the aircraft. The Main Room
Is divided into three prinary areas:
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Kneepad:

Tabs:

F/ A-18 HORNET 3.0

Monochrone CORT with buttons surrounding it. Qicking
these buttons allows the user to navigate through
the various nmenu options and sel ections.

Smal | rectangul ar note pad to the right of the DD .
The kneepad contains “pages” of information and/or
buttons used to select various options. Mssion
briefings are al so displayed here.

Positioned to the right edge of the kneepad. The
tabs allow the user to navigate to different areas
of the interface, such as the classroom film
library, or debrief room

Wsing the interface is as sinple as clicking (with the nouse) on any
DD button or any active button or field on the Kneepad. For exanple: To
change the nonitor resolution, click on the Settings DDl button and then
click on the Preferences button. The nonitor resolutions appear in the

lower right-hand corner of the kneepad. dick on the desired resol ution.

Kneepad Tabs

interface.

oo

10

The kneepad tabs are used to navigate to other roons of the

Flight:
Tr ai ni ng:
Debri ef :

Repl ay:

Pilot Mnu

The five tabs are located to the right side of the kneepad.

Provides a shortcut directly to the Preflight page
using current theater and mssion settings.

CGoes to the Training O assroom which provides
extensive online tutorial and video sequences.

Shows the debriefing for the last mssion flown,
and allows replays to be saved.

Goes to the Replay Room where previously saved
video can be recalled and viewed.

The Pilot nenu on the left side of the DD displays the follow ng
options on the right side of the DD :

Dossi er:

Kills:

Avar ds:

Top Tours:

dicking on Dossier brings up the kneepad page
containing the pilot’s active duty history. Nane,
rank, serial nunber, picture ID, callsign, score,
and personal notes are stored here.

This is alist of the pilot’s kills for each target
type, along with the score value of each type. At
the bottomof the page is the total score.

This page displays ribbons awarded for successful
Tour - of -Duty m ssi ons.

This is a list of the ten highest-scoring careers.

GRAPHI C SI MULATI ONS CORPORATI ON
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Reset Pilot: Deletes the current pilot and creates a new one at
the beginning of a career. Resetting the pilot is
required when the pilot dies, or when the pilot
conpl etes a career and retires.

DD Settings Menu

Settings are altered by clicking on Settings, located on the left side
of the DDI. The following options are available through this selection:

Detail: This is where the various graphic effects and
controls are set. Lowering detail and using fewer
graphic effects inproves perfornance. Effects of
certain graphic changes on the environnent are
displayed in the picture wndow at the bottom of

the page.
Dfficulty: This page is used to inhibit or conpletely override
danage to the pilot's aircraft. Eneny skill levels

may al so be adj usted.

Pr ef erences: This is where controls for sounds, flight and video
nmode are located. Two frane rates are avail able; 10
and 20 frames per second. Faster conputers can
easily support the 20 FPS option, whereas slower
conputers may require the lower setting.

DO Theater Menu

There are three theaters of operation:

Trai ni ng: This theater depicts a training area in beautiful
Hawai i .

Net wor k: This theater, a joint mlitary installation in
Arizona, is for flying with or against other live
pilots.

Kuwai t Tour: These Tour-of -duty m ssions advance the pilot’s
career.

Choosing a theater displays a map page on the kneepad. Qi cking
within the map region zoons the map. The map may then be scrolled in
any direction up to its geographical linmts by pressing and hol ding the
nouse button while dragging the nmouse within the map w ndow Qicking
in the map | egend area zoons out.

DO Mssion Menu

The Mssion nenu functions differently depending on the currently
sel ected theater. When the Training or Network theater is active, the
m ssions menu displays a scrolling list of the six training or network

GRAPHI C SI MULATI ONS CORPORATI ON 11
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mssions. dicking on a mission name selects that nission for flight.
The U and Dn buttons scroll the list. Wien the Kuwait theater is
current, the Mssion nenu displays a group of four nissions, one of

whi ch nust be chosen for flight. After successfully conpleting the
nmssion, the DD displays “Get Next Mssion”. dicking this fetches the
next group of four mssions. Each group of four mssions is
successively nore difficult. Upon conpletion of seven mssions, the
pilot retires.

The kneepad displays the briefing for the sel ected mssion. Study
the briefing before flying, as it describes the objective for the
mssion. Aick on the curled page corner to view additional briefing
information.

DD Preflight Menu

The Preflight option is available fromthe Mssion page. The
Preflight page offers the follow ng nenu choi ces:

Fly: Initiates the current mission with the sel ected
| oadout .
Ar-To-Ar: Recalls a previously stored default A/ A weapon

| oadout. Hol ding the SH FT key down while pressing
this button saves the currently chosen custom
| oadout as the default A/ A | oadout.

A r-to-Gound: Recalls the current default A/ G weapon | oadout.
Hol ding the SH FT key down while pressing this
button saves the currently chosen custom | oadout
as the default A/ G |oadout.

Cancel : Returns to the previous page.

Loadouts are selected for each nmission by filling out the formon
the kneepad. Wapons are | oaded by clicking on the desired spaces, one
selection for each aircraft station. Stations which cannot accept a
particular ordinance are gray and cannot be sel ected.

Flying a nmission

After loadout, click on Fly to begin the mssion. Loading the
nmssion nmay take several seconds. Training and network mssions are
restarted by pressing “ESC'. Pressing “SHFT ESC' aborts the current
nmssion and enters the debrief room

The current nmission automatically ends under any of follow ng
ci rcunst ances:
* Pilot dies.
* Pilot bails out.
* Pilot ditches.
* Pilot spools down the engines bel ow 60% (turns themoff) with
vei ght on wheel s.

12 GRAPHI C SI MULATI ONS CORPORATI ON
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CGLASSROOM

The Q assroom provi des access to an aviation curricul um whi ch
teaches the required skills and systens know edge necessary to
adequately operate an F/A-18 Hornet. Included are around 60 |essons,
divided into six basic topics. The topics correspond to the six
training mssions. The |lessons are conprised of video replays with
overlaid voice instruction or animated chal kboard illustrations with
overlaid voice instruction. Begin a lesson by first clicking on the
desired topic, then clicking on the desired Iesson. At any tine the
related training mssion nmay be flown by clicking on the airplane at
the bottom of the screen. dick on the kneepad to return to the Main
Room

Fimr | e | wrieg | cosw | nemmen | devmed | sEeE |

Figure 2 - Training dassroom

DEBRI EFI NG ROOM

After flight, the pilot enters the Debriefing Room where a
detailed report of mission activity prints (to the screen). Points for
all destroyed targets are awarded at this tine. |f sufficient points
for rank pronotion are accunulated, the pilot is inforned of the new
rank on “printout”.

The Debriefing Roomis accessed fromthe Main Room by pressing the
Debrief tab on the Kneepad. To return to the Main Room click on the
kneepad to the right of the printer.

M ssion Debrief Printout
The Debrief Printout contains information on the nunber and type of

targets killed along with the overall success of the mission. The
printout can be advanced at anytine by clicking on the paper itself.

GRAPHI C SI MULATI ONS CORPORATI ON 13
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Saving Repl ays

To the left of the printer is a videotape. AQicking on this tape
brings up a Replay Save D al og which resenbl es a videotape. A file name
is entered, along with some optional notes about the replay. Once a
replay has been saved, the videotape no |onger appears behind the
printer.

e v L=

Figure 3 - Debrief Room

FI LM LI BRARY

The FilmlLibrary provides an interface from which videotapes may be
“viewed”. Videotapes are either saved fromthe Debriefing Room or
manual |y copied to the “Replays” directory on the hard disk. The Film
Library is accessed fromthe Min Roomby clicking the Replay tab on
the Kneepad.

The DCS conputer screen is divided into three areas:
Repl ay List: This area provides a scrollable list of all replays in
the replay directory. Pressing “ENTER" with a replay

selected on the scrolling list runs the replay.

Notes: Notes saved with the selected replay appear here.

Sear ch: Type characters to navigate the |ist.

Replay Files
F/A-18 Hornet 3.0 replays are snall, highly efficient files which

contain everything that happened during flight. A though view positions
are stored internally for playback just as they were recorded, view

14 GRAPHI C SI MULATI ONS CORPORATI ON



F/ A-18 HORNET 3.0

pl ayback may be overri dden anyti me dur| ng pl ayback, allow ng nanual
view control, by pressing “CONTRQL U

Al replays are stored in a directory naned “Replays” within the
main application directory. Adding and renoving replay files to this
directory updates the replay list in the Replay Room

Figure 4 - Film Room

dick the kneepad inage to exit the FilmLibrary and return to the
Mai n Room
NETWRK PLAY

F/A-18 Hornet 3.0 allows up to four-player networking over
Appl eTal k under MacC8, or DirectPlay under Wndows95/NT 4.0. O oss-
platformnetworking is not supported. Mssions are arranged as teans,
Red Team and Blue Team The Red Leader (RL) is always the nission
host. The Red Wng (RW, Blue Leader (BL), and Blue Wng (BW are the
remai ning pl ayers.

- Network players nust have the same version of F/ A-18 Hornet.
- The Host nust have the F/A-18 Hornet 3.0 CDin the CD-ROM dri ve.

- Dfficulty levels are normal for all players and are not
influenced by the Dfficulty page.

- The Pilot Dossier is not affected by network mi ssions.

GRAPHI C SI MULATI ONS CORPORATI ON 15
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Network Host

The Host of a network mission is responsible for choosing the
mssion to be flown and choosing the appropriate connection options.
1) Fromthe Theater nenu select the Network theater.

2) Fromthe Mssion nenu select a network mssion to fly.
3) Press Preflight for stores selection.
4) Press Host.

Wndows95/ NT 4.0

Before flight, a network connection nethod nust be chosen. A dial og
is provided the first time a network mission is flown. The choice is
saved internally, but may be changed fromthe Preferences nmenu in the
Mai n Room Connection choi ces are system dependent; they typically
include Dal-up, TCP or IPX Please refer to Wndows95/ NT docurentati on
for details concerning built-in networking.

Maci nt osh

The Host has two network choices, available at the bottom of the
“Host” dial og box:

Low Traffic Network: This option causes network players to
exchange aircraft state data (packets) twice as often as nornal. This
higher data rate increases accuracy of remote aircraft positions but
al so creates a higher demand on the network. Mre than two players
using either Local Talk or ARA (Apple Renote Access) may want uncheck
this option. If players experience excessive “surging” when view ng
other aircraft, uncheck this option.

Precision Positioning: This option nodifies the internal
interpolation algorithmused to update aircraft positions. This option
gives better apparent positions for renote aircraft but mght cause
excessive surging. This option is recommended when all players are
using fast conputers on a local area network. |f the speed disparity
between two players is great, this option should be unchecked.
Experinentation is the best way to decide which options should be used.
Network Join

1) Fromthe Theater nenu select the Network theater.

2) Fromthe Mssion nmenu sel ect the net nission you wish to fly.

3) Press Preflight for stores selections.

4) dick on Join.
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Net - pl ayer Gonmuni cation

During flight, typed nmessages nay be sent to other network players.
Press “CONTRCL ‘“ (control -single quote), type the nessage, then press
“ENTER’. Messages are sent to all players by default. Private nessages
may be sent to a teammate by hol ding down “CONTRCL” when pressing
“ENTER’ to send the nessage.

Flying a nmission

After stores are selected and the Host or Join button is pressed,
the screen darkens as the currently selected mssion is initiated.
Loadi ng the nission nmay take several seconds.
SOOR NG

Rank Pronotion Val ues

The following list shows the points required to achieve promotion:

Rank Required score
Ensi gn 0

Lieutenant J.G 5000

Li eut enant 12000

Li eut enant Commander 25000
Comander 45000

Captai n 75000

Target Point Accunmul ation

Score is awarded for each target killed during a mssion. Point
val ues depend on the target.

In addition to points for eneny kills, bonus points are awarded as
fol | ows:

+4000 Points for successfully conpleting the m ssion
obj ecti ve.

+2500 Points for safely landing the aircraft after a
successful m ssion.

- 2500 Points for failing to land (or ditch)the aircraft

infriendly controlled territory (Red Zone).

GRAPHI C SI MULATI ONS CORPORATI ON 17
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I NDEPENDENT  SYSTEMB

The F/A-18 Hornet operates in one of three “Master Mdes”:

- Navigation Master Mde (NAV)

- Air-to-Air Master Mde (AA

- Air-to-Gound Master Mde (A Q

Al though nmany avionic systens operate according to the current

Master node, many other systens operate independent of the Master Mde
setting.

AVION C OONTROLS AND DI SPLAYS

F/A-18 Hornet 3.0 faithfully reproduces all mnajor conponents and
functionality of the F/A-18 avionics suite. This section explains the
basic flight instruments and controls common to all systens. To view
the entire instrunent panel, press “2" for |ook-down view Press “1”
to return to the normal cockpit view

3
C
=
=
-
-
L

Figure 5 - Instrunent Panel Layout

HD Basic Flight Data

AN AVQ 28 Raster Head Up Display (HUD): The HUD is the prinmary
flight instrument of the aircraft, providing the operator wth basic
flight status, navigational steering, and weapon delivery information.
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350
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Figure 6 - Basic HJUD D splay

HUD synbol ogy common to all

REF D SPLAY
a. Heading Tape

b. Airspeed

c. Atitude

d. Radar Altitude Cue

e. Angle-of-Attack (AQY

systens includes:

DESCR PTI ON

The aircraft’s nmagnetic heading is
indicated on a noving scale. The
aircraft’s current heading is
represented by the tic mark directly
over the heading caret(”").

Calibrated air speed is provided in
the box on the left side of the HUD.
Thousands digits are 150% of standard
si ze.

Atitude is provided in the box to
the right side of the HUD. Readout
can be configured to reflect radar or
baronetric calibration.

Wien the altineter is in radar node,
an “R cue is displayed to the right
of the altineter box.

True Angle of Attack in degrees is
displayed to the left center of the
HUD. In any established flight
attitude, the distance in degrees
between the aircraft waterline
reference and the velocity vector, is
equal to AQA
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Figure 6 - Basic HUD D splay

Mach percentage is displayed
imedi ately bel ow the AQA

Normal aircraft Gforce.
The aircraft nose direction.

True flight path of the aircraft. If
velocity vector is HDlimted, it
flashes at 2.5 tines per second to
indicate that it cannot accurately
indicate flight path.

Flight path/pitch angle lines, or
“rungs” represent 5 degrees of angle
each between plus and mnus 90
degrees. Positive rungs are solid
indicating they are above the horizon
line. Negative rungs are dashed
indicating they are bel ow the
horizon. Vertical flight path angle
of the aircraft is indicated by the
position of the velocity vector with
respect to the flight path/pitch
ladder. Aircraft pitch attitude is
indicated by the position of the
pitch ladder with respect to the

wat erline synbol .
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The display of HUD synbol ogy is operated in Normal or Qutter
Rej ect node by toggling “OONTROL C'. Reject blanks lowpriority
information. HUD brightness level is cycled with “CONTRCL B'. D spl ay
of altitude source is toggled between Baronetric (BARO and Radar (RDR
with “CONTROL A’. HUD rasterization is toggled on or off wth “CONTRCL
H.

1P-1317/A Dgital Dsplay Indicators (DD s)

The left and right Digital Display Indicators “DDis” are identical
I P-1317 nonochromne displays. On power up, the left DD is initialized
to the Engine Mnitoring Display (ENO page and is primarily used for
stores nanagenent, electro-optical displays, and advisory data. The
Rght DD is initialized to the Standby (STBY) radar node and is
primarily used for sensor displays.

The Left DDl provides the follow ng display fornats:

Key Acronym Description

“E ENG Eectroni ¢ Engine Display fornat.

‘U HARM H gh-speed Anti-Radiation Mssile
display fornmat.

el EO Hectro-optical display format.

‘s S\B Stores Managenent System di spl ay
fornat.

The Rght DD provides the follow ng display formats:

Key Acronym Description

“R AR Air-to-air radar format.
“R (€\\5] Air-to-ground radar format.
‘D ESD Equi prent Status Displ ay.

| P-1350/ A Horizontal Situation Dsplay (HSD): The HSD, located in
the center of the cockpit in |ook-down “2" view It is slightly |arger
than the DDIs and is capable of providing full-color raster display of
navigation information. It has two nodes, Navigation (NAV) “N and
Moving Map (MAP) “M Both nodes are described in detail in Navigation
System
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G 10380/ ASQ W-Front GControl (UFQ

The UFC, whose official nonenclature is Hectronic Equiprent
Control (EEC), is located in the center of the instrunment panel, bel ow
the HID. The UFCs role is to control pilot relief (autopilot) nodes,
IFF, TACAN, ILS, and U radio. Since the UFC provides interface to a
variety of nodes, it is discussed throughout this docunentation as it
pertains to individual functions.

Figure 7 - U Front Control Panel

REF Dl SPLAY DESCR PTI ON
a. Scratchpad I ndi cates UFC opti on.
b. Pilot CQueing Colon (:) illumnates to the left of
active field.
c. Option Fields fA flo(ljjr— character al phanuneric display
ields.

Indi cator Lanps

Left Status Display Goup: Located inmediately above the left DD,
this bank of |anps provides warning and advisory indication in the
following top-to-bottom left-to-right order:

Acronym Priority Description
FI RE Wr ni ng Left Engine Fire detected.
MAST CAUT Caution Mast er Caution condition occurs.

At the same tinme, a tone is
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Q

HOCK
S BRK
L BAR

NO GO
STBY
REC

XMT

Advi sory
Advi sory
Advi sory
Advi sory

Advi sory
Advi sory
Advi sory
Advi sory

enunci ated. Specific diagnosis of
the caution is provided by

i nvoki ng the Equi pment Status
Dsplay (ESD “D' on the right
Do .

Functional System (ESD).
Arrestor Hook extended.

Speed or Wieel Brake depl oyed.

Launch Bar coupled to catapult
shuttle.

Dysfunctional System (ESD).
AV ALQ 126A EOM in Standby Mde.
AN ALQ 126A ECM Recei ver active.

AV ALQ 126A ECM Transnitter
acti ve.

R ght Status D splay Goup: Located inmedi ately above the right
DD, this bank of |anps provides advisory and threat warning indication

inthe following left-to-right,

Acronym Priority
RCDR Advi sory
A \Nr ni ng
oV \Mr ni ng
D SP Advi sory
SAM Ver ni ng
AAA Ver ni ng
APU FI RE Wr ni ng
FI RE \Wr ni ng

t op-t o- bott om order:

Description

II'Tum nates when HUD canera is
recordi ng.

Radar Wrning Receiver (RWR) has
det ected pul se-Doppl er typical of
Airborne Interceptor (Al).

RWR has detected Continuous \Wave
(CQW patterns.

Flare and/or chaff dispenser is
exhaust ed.

RWR has detected enissions with a
band, frequency and wavel ength
consistent with that of Surface to
Ar Mssile (SAM search and track
radar .

RWR has detected enissions with a
band, frequency, and wavel ength
consistent with that of Anti
Aircraft Artillery (AAA) search
and track radar.

Auxiliary Power Unit (APU) fire
det ect ed.

R ght Engine fire detected.
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Located inmedi ately to the left of the Engine Mnitor Display in

this panel

provi des the follow ng advisory infornation
top-to-bottomorder. Use “J” to cycle jettison

station and “ENTER’ to jettison the selected stores.

Acronym Priority
CIR Advi sory
L1 Advi sory
RL Advi sory
L2 Advi sory
Rz Advi sory
NCBE Advi sory
LEFT Advi sory
R GHT Advi sory
HALF Advi sory
FULL Advi sory

Voice Alert System

functions or states.

24

Description

Center stores station selected for
Jettison.

Left #1 stores station selected
for Jettison.

R ght #1 stores station selected
for Jettison.

Left #2 stores station sel ected
for Jettison.

R ght #2 stores station sel ected
for Jettison.

Nose gear is down and | ocked.
Left main gear is down and | ocked.

R ght main gear is down and
| ocked.

Flaps are in hal f-down position.
Flaps are in full-down position.

Voice warning alerts advise the pilot to critical aircraft

Indi cation
Low Al titude
Engi ne Fail

Low Fuel

Bi ngo Fuel

Each alert

Priority
Vr ni ng
\Wr ni ng

Wr ni ng

Cauti on

is enunciated twice:

Description
Enunci ated as “Altitude”.

Enunci ated as “Engi ne
Left(right)”.

Enunci ated as “Low Fuel ". Total
fuel is below 800l bs in either
feed tank.

Enunci ated as “Bingo”. Total fuel
quantity is bel ow bingo (pre-
programed n ni mum nunber of
pounds needed to return).
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Equi pnent Status Display (ESD)

Master Caution illumnates when the mission or data conputers have
detected a fault in one of the aircraft systens. The Equi prent Status
D splay (ESD should be selected to determine the system affected and
nature of the failure.

The ESD DDl format is enabled with “D’'. Messages are displayed as a
function of equi pnent status. GO means equipnment is on and operational .
NOGO neans danage. ESD status fields are formatted as fol | owned:

ACRONYM DESCR PTI ON

ENALF Left engine fail/shutdown derived from EGI, THRUST,
M B or QL.

ENGRT R ght engine fail/shutdown derived from EGT,
THRUST, VIB or QL.

FUEL Fuel Feed Tank or O oss-feed Valve pressure |eak.

A LN Al eron mechani cal or comunications failure.

ELEV El evat or nechani cal or communications failure.

FLAP Fl ap mechani cal or comunications failure.

CGEAR Landi ng Gear mechani cal or communications failure.

HOOK Arrestor hook nechanical or communications failure.

BRAK Speed Brake mechanical or comunications failure.

RUDR Rudder mechani cal or communications failure.

XN Okygen bottle quantity is bel ow 10% or Oxygen
system failure.

RADR Radar has failed or is not comunicating on
Mul tiplex Bus (MIJKX).

RR Radar Wrning Receiver or MU I/O failure.

WANS Stores Managenent Set (SMB), or MUX I/O failure.

AN 20nm Qun is jammed, overheated, or not
comuni cating on MJX

EQV Interference Bl anker, Counterneasure Set, or MJX
1/0O failure.

AP Inertial Navigation Set (INS) or FCS outer |oop
node failure.

| FF Identification Friend or Foe (IFF) transmt/receive
failure.

TACN Tactical Air Navigation (TACAN transmt/receive
failure.
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Standby Fight Instrunentation

Standby, or backup instrumentation is located to the right of the
HSD i n | ook-down “2" view These conventional indicators utilizes pitot
and static air ports independent of Air Data Conputer (ADC) sources,
provi di ng redundant operation should primary systens fail. These
standby indicators are as foll ows:

a. b.

Figure 8 - Standby |nstrunents

a. Attitude Reference Indicator: This instrunent provides the pilot
with aircraft pitch and roll paraneters as well as turn and bank
coordination, and ILS localizer deviation. Turn coordination, possibly
required in the event of a Flight Control System (FCS) mal function, is
acconpl i shed by observing the I|iquid-suspended bubbl e while applying
rudder in the direction of the turn. Wien the bubble is centered, the
turn is coordinated.

b. Radar Warning Receiver Azimuth Display. (See ALR 67 Hectronic
Radar Wérni ng Recei ver).

c. Indicated Airspeed: This instrunent displays the aircraft’s
speed (in knots) before conpensation for atnospheric pressure. The
speed displayed is lower than the actual airspeed at altitude.

d. Baronetric Altineter: Measure the height of the aircraft above a
gi ven reference plane. The baronetric altinmeter is calibrated by
baronetric pressure setting and can be utilized at any altitude.

e. Vertical Speed Indicator: This instrunment provides vertical
airspeed information in hundreds of feet per mnute based on static air
pressure.
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AN ASW44 FLT. CONTRO. SET (FCS)

The F/ A-18 Hornet makes use of a quad-digital control-by-wire
syst em provi di ng quadrupl e redundancy. This systemis comonly known as
the Flight Control Set (FCS). The FCS provides nose wheel steering,
three-axis auto-trim nultiple pilot relief (autopilot) nodes, data
link coupled automatic carrier and airstrip landing, as well as stall
var ni ng 1 ndi cation.

Flight Gontrol Stick and Rudder Functions

Control Stick: Force transducer sinulation provides |ongitudinal and
lateral axis (pitch and roll) commands to the FCS via the nuneric
keypad. Additionally, left and right aileron nay al so be used to
control Nose Wieel Steering (NVB):

Stick/ Key Gontrol Description
Left/"KPD4" Left Aileron Rol | left.

R ght/"KPD6” R ght Aileron Rol| right.
Fwd. /" KPD8”  Down E evator Pitch nose down.
Back/"KPD5”"  Up H evator Pitch nose up.

Rudder: Vertical axis rotation (yaw) as well as Nose Wieel Steering
(NVB) is controlled via the rudder keys (or rudder pedals):

Key Gontrol Description
Left rudder Yaw nose |eft.
‘o Cent er rudder

o R ght rudder Yaw nose right.

Nose Wieel Steering (NWB) is controlled by aileron or rudder, and
is operational at ground speeds of 100 knots or |ess. At speeds over
100 knots it is automatically disengaged by the FCS. The NWS system
provides two operating nodes designed to prevent oversteer. The current
operating node is indicated in the lower-right bank of fields in the
HUD, with weight-on-wheels. N6 is automatically toggled to the
foll owing node based on the current ground speed:

ACRONYM DESCR PTI ON

NG Low gai n nose wheel steering for high-speed takeoff
and landi ng configurations. Engaged at 20 to 100
knot s.

NS H H gh-gai n nose wheel steering designed for |ow

speed taxi conditions. Engaged at 1 to 19 knots.
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Flight Control Trim (FCT): FCT is electronically
updated by the FCS to provide three-axis auto-trim
and turn coordination throughout the entire
operating envel ope.

Throttle Control and Engine Mnitoring

F404- GE- 400 Enhanced Performance Engine (EPE): F/ A- 18 power is
supplied by two GE F404 EPE afterburning turbofan engines which can
devel op over 16,000 pounds of thrust each, giving the Hornet a thrust-
to-weight ratio of approximately 1:1. Top speed at altitude is
approximately 1.8 tines the speed of sound. The F/A-18 can carry just
over 11,000 pounds of fuel internally, distributed among nultiple self-
sealing cells.

The use of a Hands On Throttle and Stick (HOTAS) set, such as the
F-16 Series by CH products, or the ThrustMster FCS, is highly
reconmended for use with F/A-18 Hornet. The ability to operate controls
wi thout renoving hands fromthe stick can nean the difference between
wi nning and dying. F/A-18 Hornet 3.0 provides hardware support for both
of these systens.

Throttle is controlled by “-” and “+" and operates through a range
of 60%to 100% nilitary (ML) power. Engaging the throttle at
simulation start engages the on-board Auxiliary Power Unit APU and
begin startup BI T tests. The engine then spool to 60% RPM (idle) and
hol d. Decreasi ng RPM bel ow 60% wi t h wei ght - on-wheel s causes engi ne
shut-down, and ternminates the sinulation.

Afterburner: The F/A-18 Hornet provides six afterburner stages from
11 000 to 16,000 I bs thrust per engine. Burners are ignited with
ACE’ key (“DELETE’ key on Macintosh systens). Subsequent key
depr essi ons cycle burner stages up. Afterburners are shut down by
pressing “+" or “-". Display of burner stages in percent of exhaust
nozzle area, is provided by the Integrated Engine/Fuel Mnitor (EFl)
and DDl Engine Monitor D splay.

AEU- 12/ A Integrated Fuel /Engine Indicator (IFEl): The IFE is an
integrated engine/fuel nonitor providing engine paraneter and fuel
consunption indication for both internal and external supplies. The
IFEl is located between the Jettison Station Select panel and HSD in
| ook-down “2" node. The I FEl provides the follow ng nonitoring
par anet er s:

ACRONYM DESCR PTI CN

N RPM Conpr essor Rotor Speed (percent)

EGT Low Pressure Turbine Discharge (degrees centigrade)
NCs PCS Exhaust Nozzl e Area (percent)

FF Mai n Engi ne Fuel Flow (PPH)

AL PRESS A1l pressure (PSI differential).
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In addition to engine performance nonitoring, the |FEl provides the
following fuel status indication and tine of flight calculation:

TOT FUEL Conbined int. and ext. fuel supply (pounds)
I NT FUEL Total internal fuel supply (pounds)

Bl NGO Preset lowfuel return quantity (pounds)

T ME Flight time renmaining given current rate of

consunpt i on.

DD Engine Display (ENG: The ENG format is available on the left
DD with “E'. Initialized and displayed at startup, this format serves
as a backup for the IFEl and displays all engine (excluding fuel)
paraneters supplied by the IFE including additional fields for:

ACRINYM DESCR PTI ON

I NLET TEWP External Tenperature (degrees centigrade)

Nl RPM Fan Rotor Speed (percent)

THRUST Thrust (percent)

VB Vibration (inches per second)

FUEL TEMP Fuel Inlet Tenperature (degrees centigrade)
EPR Engine Pressure Ratio (NA)

P Conpr essor Di scharge Pressure (PSI absol ute)
TOP Tur bi ne D scharge Pressure (PSlI absol ute)

Aerodynam ¢ Augnentation Systens

Fl aps: Wen extended with “F’, flaps provide additional lift. This
i's advantageous when attenpting to land at |ow speed or high AQCA
conditions, or to increase lift for high-payl oad takeoffs. Extended
flaps also increase the amount of drag on an aircraft which is hel pful
for | owering airspeed, but can also be detrinental in a knife-fight,
where energy conservation and conversion is critical. The flaps
indicator is located in |ook-down node “2” below the Jettison Station
Sel ect panel .

Speed Brake: The Speed Brake is used to retard airspeed during
flight by producing additional formdrag. The speed brake is extended
by pressing and hol ding “SPACE BAR'. If a weight-on-wheels condition
exi sts, the MC disengages the speed brake in favor of the wheel brake
(see bel ow.
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Launch, Recovery and Safety Systens

Mai n Landing Gear (M.Q: The landing gear are essential for all
normal |andings. The gear are |owered and raised by pressing “G on
the keyboard. The Cear Indicator Lanps, |ocated just bel ow the
Jettison Station Select Panel in |ook-down “2” node, illum nate when
all three gear are down and |ocked. If a positive gear indication has
not appeared several seconds after |owering the gear, the gear or
hydraul i ¢ system nay have sustained damage preventing a positive |ock.

Wieel brakes, applied with “SPACE BAR' are used to slow the
aircraft with weight-on-wheels either while taxiing or just after
touchdown. If the airplane is on the ground with no forward velocity,
the brake locks in “park” node. Press “SPACE BAR' again to release the
brake. Weel brake status is indicated by the BRK (S BRK in certain
screen sizes) lanp on the left status panel. Note: this lanp is shared
by the speed brake.

Arrestor Hook: The arresting hook, extended and retracted with “H
is used only for carrier landings. It is located between the engine
ducts and is used to catch, or “trap” one of four arrestor cables, or
“wires”, stretched perpendicular to the angled flight deck near the aft
end of the boat. An aircraft cannot be able to stop in time to avoid
ditching if an arrestor cable is not trapped. A nissed trap is known
as a “bolter”. Standard procedure during a carrier trap is to apply
full throttle imrediately prior to touchdown in the event of a bolter.
The HOX indicator lanp is located on the left status panel.

Launch Bar: The Launch Bar is automatically extended for hookup to
the catapult shuttle nechani sm by applying the wheel brake “SPACE BAR'
until the aircraft cones to a conplete stop while positioned over a
catapult. The L BAR indicator lanp is located on the right status
panel . If after coming to a conplete stop over a catapult the L BAR
lanp does not illumnate, the aircraft is either not positioned over
the catapult or the launch bar has sustained danage.

Navy Aircrew Cormon Ejection Seat (NACES): Wien a safe landing is
not possible, ejection is the only practical way out of the aircraft.
Ejection is conpletely automatic once the procedure is initiated. The
F/ A-18 features a “zero-zero” ejection system neaning it is possible
to eject at zero altitude and safely recover. The ejection mechanismis
activated with “SHFT E'.

ELECTRON C WARFARE EQU PMENT SET

E ectronic warfare equi pnent includes the ALR- 67 Radar Warning
Receiver (RAR), the ALQ 126A Counterneasures Set and the ALE-39
Count erneasure Dispensing Set. The ALR 67 detects and classifies
hostile radar emissions while providing Threat Warning Indication (TW)
via audible and visual cues. The ALQ 126 detects and decei ves eneny
fire control and guidance radar. The ALE-39 dispenses expandabl e chaff
and flare payl oads for protection against eneny radar-guided and
infrared-gui ded mssiles.
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ALR 67 Hectronic Radar Wrning Receiver (RWR)

The ALR-67 Radar Warning Receiver (RAR): A ways active, the RAR
provi des passive, top-down, 360 degree visibility of potential radar
illumnation threats. The RAR Azimuth Display is |ocated in the Standby
Instruments QGoup. In addition, RAR synbology is provided in the HID
for conplete RAR | ook-up capability. The RAR displays only eneny
threats. It should be noted that the RAR cannot neasure range to
em ssions (azimuth only), and relies on signal strength and waveformto
determne threat priority and type.

RAR Azi muth Display: Located inmediately to the right of the
Attitude Reference Indicator (artificial horizon) in the Standby
Instruments Qoup, this display provides source classification as well
as relative azimuth and signal strength. Synbols representing the class
of emssions are positioned within three circular threat priority
bands, corresponding to varying source signal strength, and waveform
characteristics. Threat band priorities are as foll ows:

Threat Symbols <]
+— Non-lethal band
! — Lethal band
Operating Mode —— |— Critical band

Figure 9 - RAR Azinuth D splay

BAND PRARTY = DESRPTION

Qut er Non-| et hal Em ssions with insufficient signal
strength or waveform
characteristics to provide
effective targeting.

M ddl e Let hal Em ssions strong enough to suggest
potential |aunch capability.

I nner Qitical Em ssions indicating that a
nmssile ready (M) or mssile
launch (M) conditions exist.
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Azinuth Display synbology is as follows:

SYMBAL DESCR PTI ON

| Em ssions indicative of Airborne Interceptor
(aircraft).

S Em ssions indicative of SAM search and track
radar.

A Em ssions indicative of AAA acquisition and fire

control radar.
C Generic Continuous wave radar em ssions.

RWR HUD Repeater: The RWR provides HUD display of RAR data via
Threat Vector synbol ogy rotating about an inaginary eight degree
dianeter circle, centered at the HUD optical center. Vectors are
projected froma top-down perspective corresponding to the fornat of
the RAR Azimuth Display. Vectors are displayed in three |engths, which
correspond to Non-lethal, Lethal and Oitical threats respectively. At
the outer end of each Threat Vector is a single al phanuneric character
corresponding to that of the RAR Azinuth D splay synbol ogy.

RWR Audi o/ Vi sual Warning: The RAR al so provides right status panel
indication of threat type, as well as audio tones to cue the pilot.

AN ALE-39 Count erneasures D spensing Set

The AN ALE-39 Counterneasures Dispensing Set provides infrared flare
and chaff bundl e dispensing to degrade the threat’s infrared and radar
capability. Counters are provided in the upper DD Stores Managenent
Dsplay “S" for both chaff and flare.

Fl ares, dispensed with “*“, provide infrared deception by
di spersing hi gh-tenperature phosphors over an approxinately a two neter
radius area and burning for several seconds. Infrared-guided mssiles
as well as infrared tracki ng devices can be spoofed nonentarily,
providing the pilot with an opportunity to naneuver out of the weapon’s
I ethal envel ope.

Chaf f Bundl es, dispensed with “;” consist of many |ight-weight,
highly radar-reflective, planar netallic strips. The bundl es expand
after they are ejected and spin as they slowy fall to earth. Because
of the fairly small dispersion pattern created, chaff bundles are
generally inmune to radar clutter filtration. The chaff ‘cloud’ which
forns resenbles a single, fairly massive object (such as an airplane)
to nost radar. Chaff can be used to nonentarily spoof radar guided
mssiles as well as tracking radar, providing the pilot with an
opportunity to escape a |ethal envel ope.
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RT- 1079A/ ALQ 126A EQM Receiver/Transnitter

The ALQ 126A Count erneasures Set detects and deceives eneny fire
control and guidance radar. EOM Active Jamming is toggled with “C
(“Count erneasures”). Active janming indication is provided by the XMT
lanp on the left status panel. Wile ECM provides effective jaiming in
SEAD rol es where SAM AAA suppression is high-priority, it is not
recommended for those roles which require lowprofile air-interdiction
or ground attack.

OQOMMUN CATI ON AND | DENTI FI CATI QN

Radio, TACAN, ILS, and IFF interface with the Up Front Control via
the Communi cation Systens Control (CSC).

ARG 182 Radi os

The ARG 182 radios transmt and receive audio signals through a
frequency band of 30MHz to 399.975MHz, using AM and FM nodul ation. The
radi os can be used to communicate with various air and ground-based
simulation entities such as w ngmen, control towers, etc., in both
command and advi sory rol es.

Advi sory Communi cation: Several commands are provided for
communi cating with similation entities. Ranging fromcarrier final
approach instruction fromthe Landing Signal Gficer (LSO, to takeoff
and | anding pernmissions fromthe local control tower, these conmands
are strictly advisory. Visual acknow edgrment for sent/received
transmssion is provided within the UFC OCOML/ COMR fiel ds respectively.

KEY ENTI TY DESCR PTI ON

“SHFT G G ound Control Taxi instructions to/from runway.
“SHFT T Towver Takeof f/1 andi ng per m ssi ons.
“SHFT O Flight Qps. Qurrent mssion status.

“SHFT C Approach Qrl. Vectoring to sel ected TACAN
“SHFT L” LSO Carrier final approach vectoring.

Wngman Verbal Communi cations: Wngnen report tactical activities,
comment on given situations, and acknow edge commands. The w ngnman
first identifies hinself with a callsign, followed by:

“Contact <xxx>" Radar contact with bandit, <w ngman’s
beari ng>.

“Tally ho!” Visual contact with bogie/bandit.

“Fox three!” Wngman has |aunched an Al M 120
nmssile.
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in-flight tactics for a variety of
fromthe function keys.

“Fox two!”

“Hornet two's joker”
“Hornet two’s bingo”

“ Spi ke”

“Two’s Wnchester nissiles”
“Two’s Wnchester”

“Two’ s punchi ng out”
“Atoll! Atoll!”

“Archer! Archer!”

F/ A-18 HORNET 3.0

Wngman has |aunched an AlM9
mssile.

Wngrman's fuel is |ow

Wngman is bingo fuel and breaking
of f.

Wngman is |ocked-up in track radar.

Wngnman has depl eted nissiles and
going to guns.

Wngman has depleted all weapons and
breaki ng of f.

Wngman is preparing to eject.

Wngnan detects a short range mssile
I aunch.

Wngnman detects a nedi um range
nissile launch.

Wngman Comrands: Wngnan commands al l ow the pilot to coordinate

roles. Conmmands are issued directly

Wngman command keys are organi zed into three

groups; Engagenent, Attack Fornation, and Standard Fornation as

fol | ows:
KEY QOVWAND
“F1” Assi st
“F2" Engage
“F3” Resure
“F4” Go Hone
“F5” Bracket Left
“F6” Bracket R ght
“F7 Split Hgh
“F8” Split Low
“F9” Echel on
“F10” Trail
“F11” Conbat Spread
“F12” Lead

34

DESCR PTI ON

dear six o clock.

Engage sel ected radar target.
Resunme mi ssi on obj ecti ves.
Return to base.

Formup co-altitude at 9:00.
Formup co-altitude at 3:00.

Form up staggered altitude at
9: 00.

Form up staggered altitude at
3:00.

Form up co-altitude at 4:00.

Formup single-file, co-alt at
6: 00.

Form up staggered altitude at
9: 00.

Formup co-altitude at 12:00.
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Wngnman conmands are issued to the prinmary w ngnman, “Hornet Two”.
Sone nissions include a second w ngnan, “Hornet Three”. Use “SHFT" in
conjunction with the appropriate command to direct the second w ngnan.

Commanding a wingnman to his present formation tells himto
alternately tighten or |oosen his distance. For exanple: After Hornet
Two is conmanded to Echel on, a second Echel on conmand tightens
formation. Subsequent Echel on conmands alternately |oosen and then
tighten the formation.

Tactical Ar Navigation (TACAN

Tactical Air Navigation (TACAN) channels are displayed in the UFC
and cycled with “T". TACAN is an omi-directional mlitary transceiver
syst em provi di ng coded di stance and bearing data to and from fixed
surface stations. Al though TACAN function is technically an | ndependent
System operating instructions are nore appropriately covered in the
Navi gati on Systens section. A TACAN is |located at each base. Use AP
CPL to fly to the current TACAN

ldentification Friend or Foe (IFF)

Identification Friend or Foe (IFF) is a coded transponder system
designed for the identification of friendly aircraft and ground units.
IFF Identification is performed for the currently tracked radar target
by pressing “1”. If a tone is played, the target aircraft has
responded to the | FF code, and is therefore considered friendly. No
tone inplies the target is an eneny.
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NAVI GATI ON MASTER MXDE

The Navigation (NAV) systemis entered automatically when the
aircraft is either powered up, or the landing gear are |lowered. The
Navi gati on system may al so be entered at any time by depressing the
NAV naster node key “N'. The nost obvious difference between the NAV
systemand AYA and A/ G systens is the HUD synbol ogy. In the NAV naster
node the synbol ogy is navigation oriented, while in AA and A G nodes,
synbol ogy 1s attack oriented.

The Horizontal Situation Display (HSD) is the primary source of
navigation related information in all systens.

AVION C QONTROLS AND DI SPLAYS

NAV System HUD Synbol ogy

I'n Navigation (NAV) systemthe HUD synbology is primarily tailored
to takeoff, navigation, and |anding scenarios. HJID synbol ogy includes
basic flight data, steering, |anding, and advisory data.

NAV HUD Basic Flight Data: Wth the exception of the Angle of
Attack (AQMN Bracket, Bank Angle Scale, Vertical Velocity readout,
Horizon Bar and Waterline Synbol, basic HUD data is conmon to all
systems. The Angle of Attack Bracket, Horizon Bar and Waterline Synbol
are only displayed when the |anding gear are down.

350 000 010
l\tll/’\-lll'

— —_—
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s e.
’ v/
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Figure 10 - Navigation (NAV) Mster Mde HUID Data
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REF D SPLAY
a. Vertical Velocity

b. Waterline Synbol

c. AQA Bracket

e. Bank Angle Scale

d. Advisory fields

DESCR PTI ON

Vertical velocity in feet per minute.
This field provides vertical descent
or ascent rate in feet per mnute and
is displayed only in NAV system

Provides pitch attitude reference
with gear down. The waterline synbol
is provided when the gear are down
and provides pitch attitude
reference. Parallel with the tops of
the altitude and airspeed boxes,
these can be used for waterline
reference when the waterline synbol
is not displayed.

Represents opti mum approach AQA The
AQA bracket is displayed when the
gear are down and is referenced to
the velocity vector. It is the
primary reference for optimm
approach AQA during |anding. The
bracket center represents the optinal
approach angle of attack. The bracket
noves |lower with respect to the

vel ocity vector as AQA increases and
noves higher as AQA decreases.

Provides roll attitude reference at
base of HUD. The bank angle scale is
divided into 5 degrees, 15 degrees,
30 degrees, and 45 degrees tic marks,
referenced by a sw nging pointer.

Condi ti on dependent dat a.

Backup Angle of Attack |ndexer

The Backup ACA Indexer is nounted on the left HUID upright. It
provides three |anps: A green chevron pointing down, a yellow doughnut,
and a red chevron pointing up. These |anps provide the pilot with
identical information concerning angle of attack to that of the AQA
bracket. AQA and landing are discussed in the ILS section.

LAVP(S)

Top (G een)
Top/ Cent er
Center (Yellow

L NDI CATI ON ACTI ON

AQA too high Decr ease speed
AQA slightly high Decr ease speed
AQA is “on speed”

GRAPHI C SI MULATI ONS CORPORATI ON 37



F/ A-18 HORNET 3.0

Bot t onf Cent er AQA is slightly low Increase speed
Bot t om ( Red) AQA is too | ow I ncrease speed

Horizontal Situation D splay (HSD

The Horizontal Situation Display (HSD) is located in the center of
the cockpit in |ook-down “2" node, and provides navigation data and
col or noving-map capability. When in NAV node (“N’) the HSD provides a
nonochromati ¢ display of basic aircraft navigation geonetry based on
the current steering node. The display is a plan view (top-down) of
the navigation situation with an aircraft reference synbol |ocated at
the center of a conpass rose. The conpass rose and all bearing
information is magnetic. If in HSD NAV node, the conpass rose rotates
around the aircraft reference synbol to indicate heading. The aircraft
reference synbol turns to reflect vertical axis rotation.

As waypoints or TACANs are cycled with “W or “T", the HSD
synbol ogy and HUD headi ng tape course deviation narker are updated. HSD
synbol ogy and data fields are as fol |l ows:

a. I- k.
O olojapoia
ool O
|f1. . \GM\‘sl‘l‘Ixxxx D 1.
g —= "8 Ve e—tg—b
g.—ﬁ—-—»@ ; -=
: ,;é *erfee—% = d.
1 w, fls '=L
E: “u, Ig \5{ T 49
n. XX:XX:XX XX: -1 M.
O olalolala ©)

Figure 11 - Horizontal Situation D splay
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REF SYMBAL/ DATA DESCR PTI ON

a. Conpass rose QG rcul ar headi ng scal e.

b. Arcraft Aircraft reference synbol .

c. T True airspeed.

d G Q@ ound speed.

e. \Wypoi nt Q aphic plot of selected waypoint.

f. TACAN Qaphic plot of selected TACAN

g. WPT Bearing Waypoi nt bearing pointer.

h. TON Bearing TACAN bearing pointer.

i. Scale Qurrent HSD (NAV or MAP) scal e.

j. WPT Bearing Bearing in degrees to selected
waypoi nt .

k.  WPT Range Range to current waypoint (NV).

I. WPT ETA Estimated time of arrival to
waypoi nt .

m ET El apsed mission tine.

n. ZUWU Ti ne-of - day Local tine.

HSD Col or Moving-Map Display: Navigation information can be
overlaid on a col or noving-nap display by depressing “M. Mving map
orientation is always north-up. Therefore, when in MAP node, the
aircraft reference synbol rotates to indicate heading and the conpass
rose remains north-up.

HSD scaling: The HSD scale can be nodified in either NAV or NAP
node by successive depressions of “N' or “M respectively. Scales are
10, 20, 40, 80, or 160 NM as neasured fromthe reference aircraft to
the outside edge of the conpass rose.

Pilot Relief System (Autopilot)

A though Autopilot (A/P) systens are technically system independent,
the navigational nature of the system provides for some |atitude.
Therefore, all autopilot functions are covered here.

The AP system provides six nodes of operation to relieve pilot
wor kl oad throughout the operational envelope. The A/IP systemis capabl e
of controlling aircraft attitude, heading, and altitude via the FCS.
AP nmay also be coupled to external data |ink sources of Autonatic
Carrier Landing System (ACLS) and Instrunent Landing System (ILS).
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Basic Autopilot

Basic A/P functions in one of two nodes depending on the roll
attitude at tinme of engagenent. Basic A/P maintains the aircraft pitch
attitude which existed at time of engagenent. If roll attitude is |ess
than or equal to +/ -5 degrees at engagenent, then nmagnetic heading at
time of engagerment is nmaintained. If roll attitude at time of
engagenent is greater than +/-5 degrees, then roll attitude is
nmai nt ai ned.

AP is enabled with “A". Wen AP is activated, the Basic Autopil ot
node is enabled by default. The UFC then displays an “ON' indication.
In addition, a list of optional A/P nodes is provided in the UFC
option fields.

otional Autopilot Mdes

(ptional autopilot nmodes are designed to provide pilot relief in a
variety of nodes tailored to various operational and terrain factors.
ACRONYM DESCR PTI ON

ATTH Wien engaged, ATTH naintains aircraft pitch and
roll attitude.

HSEL Captures the current baronmetric altitude and steers
to the current waypoint.

BALT Captures baronetric altitude at tine of engagenent
and | evel s the wi ngs.

RALT Captures radar altitude at time of engagenent and
level s the wings.

CPL Data link coupling is a unique AP nmode desi gned
to couple with Automatic Carrier Landing Systens
(ACLS) and Instrument Landing Systens (ILS),
providing automatic pitch/roll for landing in any
veat her conditions or sea states. The data link
source nust be within 10 NMfor the systemto
function.

To select an alternate A/ P node:

1) Press “SHFT A’ to cycle AP options. A Colon(:) appears by the
choi ce.

2) Press “A’ to engage the new A/P sel ection.

To operate the A/P CPL option and perform an auto-|and:
1) Activate ILS navigation with “L".

2) Enter the final approach leg of a base or carrier, no nore than
10 NM downwi nd.
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3) Press “SHFT A’ until the colon (:) is cycled to the CPL option
field.

4) Press “A’ to engage CPL option.
5) Control throttle to nmaintain AQA until touchdown.

NAVI GATI CNAL - STEERI NG

Various sources of steering information for HU, HSD, and AP
functions can be sel ected. These include the Instrunent Landing System
(ILS), Data Link (D'L), Waypoint (WPT), and TACAN (TCN).

Waypoint Steering (WPT)

Waypoi nt steering is enabled with “W. Subsequent depressions of
“W cycles avail abl e waypoi nts. TON and WPT steering are nutual ly
excl usive and sel ecting one source autonatically desel ects the other.
WPT steering provides navigation to and from waypoi nts pre-programed
into the INS. Waypoints are programed into the INS by ground crew
prior to flight and cannot be altered in flight. The nunber and
locations of waypoints vary on an individual mssion basis, however
vaypoi nt 0(zero) is always downwi nd of the originating base, aligned
with the ILS. Navigating to waypoint zero puts the aircraft in the ILS
localizer, where the pilot can then nmaneuver to intercept the
gl i desl ope.

Vypoi nt HUD synbol ogy: If WPT steering is enabled, the HD
provides “WPT" cue in a data slot to the right side of the HUD,
preceded by the distance in nautical mles to the currently selected
vaypoi nt. The format is: XXX X WPT. Additionally, the conmand headi ng
synbol points to the currently selected waypoint. Turning the aircraft
until the command heading synbol is aligned with the heading caret,
indicates a direct course to the waypoint.

Waypoi nt UFC Synbol ogy: Wypoints are not radi o navigation aids,
but rather pre-programmed into the INS. Data is therefore not processed
through the UFC

Waypoi nt HSD Synbol ogy: Wypoint steering via the HSD invol ves the
Waypoi nt Synbol, the Waypoint Bearing Pointer, and a variety of data
fields. Waypoint data is displayed on the UFC regardl ess of the current
steering node. After selecting a waypoint, the HSD synbol ogy is updated
by aligning the waypoint synbol with the correspondl ng geogr aphi c
location of the waypoint. Additionally the waypoint bearing pointer is
aligned relative to the aircraft reference synbol, pointing toward the
current waypoint. Aigning the nose of the ai reraft synbol with the
waypoi nt bearing pointer provides a direct great circle course to the
current waypoint.

HSD waypoi nt data fields provide navigational infornmation based on
the currently sel ected waypoint.
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TACAN Steering (TQ\)

TACAN Steering is enabled with “T". Subsequent depressions of “T'
cycle avail abl e TACAN stations (airbases). TACAN steering is provided
for navigating to and from airbases, independent of waypoint
sel ections. TCN and WPT steering are nutually exclusive and sel ecting
one source autonatically desel ects the other.

TACAN HUD synbol ogy: |f TCN steering is enabled, the HJUD provides
the Mrse code station identifier cue(three letters) on right side of
the HID. The code is preceded by the DVE slant range in nautical mles
to the indicated TACAN Additionally, the command headi ng synbol points
to the current TACAN Turning the aircraft until the command headi ng
synbol is aligned with the heading caret indicates a direct course to
the TACAN

TACAN UFC Synbol ogy: The TACAN is a radio navigation aid and
therefore controls are routed to the UFC. Upon sel ecting TON steering,
the UFC displays “ON', followed by the current TACAN channel .

TACAN HSD Synbol ogy: TACAN HSD steering is simlar to that of
waypoi nt steering with the exception of synbol ogy.

Instrunent Landing System Steering (ILS)

ILS can work independently as a steering reference, or in
conjunction with the autopilot to provide sem-automatic (no throttle
control) landing functions at both carrier and | and-based ILS equi pped
facilities. The ILS is activated by “L”, which initializes the ILS
Steering Display on the HD.

I LS HUD Synbol ogy: Upon sel ection of ILS steering, two needles are
di spl ayed on the HUD, referenced to the velocity vector. If a valid
ILS signal is received (the aircraft is within a mcrowave |ocalizer),
the ILS needl es deflect to show |ocalizer elevation and azimuth. To
intercept ILS azimuth (left/right deviation), the velocity vector is
flown toward the azinuth (vertical) needle. To intercept glideslope,
the velocity vector is flown toward the el evation (horizontal) needle.
If the elevation and azinuth needles are centered on the velocity
vector, the aircraft is lined-up and on glideslope. At this point the
pilot needs only to place the velocity vector on the touchdown aim
point and adjust AQA

Automati ¢ Landing System Autopilot/ILS interlock provides seni-
automatic (lateral and |ongitudinal axis) landing control of the FCS
for both carrier and |and-based facilities with SPN-42 data |ink
equi prent. Auto-land requires that the aircraft have a valid SPN-42 up-
link signal and be within an ILS |ocalizer.

Upon activating ILS with “L", one of the follow ng mutually

excl usi ve advi sory HUD displ ays provides cueing as to the |inkage
status:
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THE AIRCRAFT IS Dl SPLAY

Not Receiving valid ILS “TILT" is displayed in HID
Receiving carrier ILS “ACL RDY” is displayed in HD
Recei ving | and- based I LS “CPL P/R' is displayed in HD
FCS coupled with ILS “CPL HDG' is displayed in HID

If the aircraft is receiving a valid data link in ILS node (“ACL
RDY" or “CPL HDG') and the A/P is engaged in CPL node, the HUD displ ay
changes to “CPL P/R’ indicating that lateral (pitch) and |ongitudinal
(roll) FCS linkage has occurred, and the aircraft is now under the
control of ground/carrier-based data |ink commands. To renove data |ink
coupling, the A/P and/or ILS nust be disengaged with “L”. D sengagi ng
the ILS and leaving the AP in CPL node, causes the A/P to revert to
TACAN command heading with “CPL HDG' displayed in the HUD.
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A R TO GROND MASTER MXIE

Air-to-Gound (A Q node includes visual attack capability for
del i vering conventional and |aser-guided bonbs, nuclear bonbs and for
firing the M1 cannon. Al so provided are sensor-aided attack
capabilities for using the AGW 88 H gh-speed Anti-Radiation Mssile
(HARV) and the AGM 65 Maverick, and for using the Forward-Looking
Infrared (FLIR).

AR TO GROND RADAR MXES

The radar set supports four A/ G sub-nodes, which assist during
ground attack. Two of the sub-nodes (GMI and SEA) provide only
synthetic (conputer generated) target imaging, while the other two (MAP
and EXP1) provide an inmage of the ground ahead.

Al radar A/ G sub-nodes are displayed on the right DDI. A G radar
master node is enabled with “R° Additional discussion of the Radar Set
appears in the Air-to-Air Master Mde section.

a. b. c. f.

GMT 2B 90° 40

Figure 12 - Typical A G Radar D splay

REF D SPLAY DESCR PTI ON

a. Sub-node indication Radar sub-node: GMWI, SEA, MAP, EXPL.
Sub nodes are cycled using “Q'.
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b.

Scan el evation

Headi ng.

Scan azi muth

Maxi mum di spl ayed range.

M ni num di spl ayed range.

Azi nuth/range grid.

Vel ocity vector

Antenna el evation caret

Calibrated Air Speed.
Baronetric Altitude

Hei ght of the antenna scan volune in
scan bars (1B, 2B, 4B, 6B —1Bar
equal s 2.5 degrees). Only displ ayed
in GVl and SEA nodes. Note that the
A G radar scan is centered 10 degrees
bel ow the hori zon.

Aircraft magnetic heading.

Target acquisition cursor. Use “SHFT
ARRON to nove the TDC fromthe
stowed position onto the display.
Designate the target under the TDC
with “\”. Note: with the TDCin its
stowed position, “\” designates then
cycles targets.

Wdth of the radar scan volune in
degrees right and left of the
aircraft center. Only displayed in
GMI' and SEA nodes.

Range is cycled down with “TAB" and
cycled up with “SHFT TAB'. As with
A A radar nodes, range only affects
the display, not the distance at

whi ch the radar can detect targets.

D splays radials at +/-30 degrees and
+/-60 degrees, and arcs at quarter-
range intervals.

D splayed at a fixed position, and
used in conjunction with the horizon
line to indicate aircraft vertical
flight path and roll attitude.

I ndi cates the antenna el evation,
relative to the |ocal horizon. The
scal e covers +/-60 degrees.

Indicated in feet above nmean sea
level (MBL)
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Ar-to-Gound Radar Sub-nodes

QI

EXPL:

Q@ ound- Mving Target detects small noving vehicles,
such as trucks or nobile AAA units. Synthetic
targets are shown as snall rectangles. Targets nay
be designated using the TDC or “\”. The designated
target is displayed with a heading vector, and
with digital heading degrees to its right to the
target and velocity in 10's of knots to its left.

Sea Surface Search filters radar returns from
vaves and land, so that only ships are displayed.
SEA targets are displayed and designated
identically to GVI targets.

Gound Map Mbde provides an image of the terrain
ahead of the aircraft fromthe nose of the
aircraft out to the selected range. MAP node
supports target poi nt desi gnation using the TDC

“SHFT " to nove the TDC over display.
Press “\” to designate the point. A stabilized cue
“X" indicates the designated target point.

Expand Mdde is identical to MAP node, except that
the Mninmum D spl ayed Range is always one-half the
sel ected range.

A R TO GROND WEAPONS MODES

and nucl ear bonbs,

46

Air-to-Gound weapons are delivered fromone of three nodes,
dependi ng on the weapon type. These include conventional, |aser-guided,

as well as A/G GN

DESCR PTI ON
Cycl e conventional A/ G weapons.

Engage el ectro-optical nodes for delivery of the
AGM 65 Maverick or the AGM62 Wl leye, or to
engage the FLIR

Engage HARM node for delivery of the AGV 88
nssile.
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Gonventional A G attack nodes

QAN node is indicated when GN is selected in the stores display.
Use this node to attack snall, soft targets.

350 000 010
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Figure 13 - GO P GN HJUD For nat
REF DESCR PTI ON

a. AGGNreticle is displayed at the visual intersection of the
bullet streamwith the ground. Each tic on the reticle indicates
1000 feet, with 12 o’ clock representing zero range.

The range cue indicates where fired rounds inpact the ground.
Maxi hum cannon range.

“CCP and “GN' indicate this node.

dosing velocity.

The range bar noves cl ockw se with increasing range.

I = <

GRAPHI C SI MULATI ONS CORPORATI ON 47



F/ A-18 HORNET 3.0
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Figure 14 - GO P Bonb Mde

Gonventional and Nuclear \Wapons Delivery

Iron bonmbs (M-82,

Mk-83, and Mk-84), |aser-guided bonbs (M-83LGB,

and M-84L@B) and nucl ear bonbs (N-57) are delivered using either
Cont i nuousl y- Conput ed | npact Point (GO P) or Auto-rel ease (AUTO node.
Laser-gui ded bonbs are set to deliver using AUTO node, while ungui ded
bonbs default to OO P node. The node may be toggled with “SHFT ]”.

REF L TEM
a. Fall line

b. Inpact cross

c. Pull-up Que

d. Break-away “X'

e. AOP

48

DESCRI PTI ON
Extends fromthe velocity vector to
the inpact point (cross).

I ndi cates the point on the ground
where a bonb woul d inpact if
instantly rel eased.

I ndexed to the velocity vector,
graphically shows aircraft altitude
above the ground.

Fl ashed on the HUD when a 4-G pull up
is required to prevent crashing into
the ground.

Indicates the current delivery node.

GRAPHI C SI MULATI ONS CORPORATI ON



F/ A-18 HORNET 3.0
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Figure 15 - AUTO Mde (Before Designation)

To deliver using GO P, select the desired weapon with “]1”. If required,
toggle to COP node with “SHFT ]”. Enter a shallow dive over the
desired target until the inpact cross is visible on the HID. Fly over
the target. Wien the cross is directly over the target, release the
bonb with “ENTER’ or “TRIGCER'. Pull up to avoid the ground.

REF DESCR PTI ON

a. The AlGreticle is used to designate a target point on the
ground. The reticle is positioned 7.5 degrees bel ow the horizon
when the aircraft dive angle is less than 7.5 degrees. If the
dive angle is nore than 7.5 degrees, the reticle is pinned to
the velocity vector.

b. The Pull-up Cue, indexed to the velocity vector, graphically
represents aircraft altitude above the ground.

c. The Break-away “X' is flashed when a 4-G pull up is required to
prevent crashing into the ground.
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Figure 16 - AUTO Mbde (After Designation)

d.“AUTO' indicates the current delivery node.

e. Tine-to-G (TTG indicates the time in seconds until the weapon
is autonmatically rel eased, displayed as “xx REL".

f. After designation, a dianond appears over the target point.

g. After designation, the Azinmuth steering line (ASL) indicates the
relative heading to the target point. A range cue graphically
represents the distance to rel ease when conpared to the velocity
vector.

h. After designation, the range to target to the nearest 1/10th
nautical mle appears as “x.x TGI"

i. Release cue, noves down toward the velocity vector. Wen it
reaches the velocity vector, the bonb rel eases.

To deliver using Auto-Rel ease node, select the desired weapon with
“1”. If required, toggle to AUTO node with “SHFT ]”. Mneuver to
position the designation reticle over the desired target and designate
with “ENTER’. Fly level using the ASL to pass directly over the target
point. Wien the range cue reaches the velocity vector (and the TTG
seconds reach zero), the weapon aut orrat|ca||y rel eases. To un-designate
a target point and try again, use “SHFT \”
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Electro-Qptical Delivery Mdes

El ectro-optical (EOQ node allows use of Forward-|ooking Infrared
(FLIR, the AGM 65 Maverick (MAV), or AGV62 Wil leye (WE) A/ G weapons.
EO devices are cycled with “O and nust be |oaded before flight. “NO
SRC’' (no source) is displayed when there are no EO devices onboard. EO
devices can track both static and noving targets, and is ideal for
atht afkif ng soft and arnored ground vehicles. EO node display appears in
the left DD.

EO ME DESQR PTI ON

FLIR Provi des night vision capability and may be used
to designate a target point for AUTO node
conventional weapons. The FLIR may al so be used to
designate a target vehicle or building which is
then “handed off” to a Maverick. The FLIR is not
rel easabl e and contai ns no warhead.

MAV AGM 65 Maverick is a rocket powered, self-guided
mssile. The target is optically designated using
the FLIR or the AGM 65 s own canera.

VE AGM 62 is an un-powered, optically guided glide
bonb with a | arge warhead.

b
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Forward-Looking Infrared (FLIR

Al three EO caneras nmay be optically zooned using “CONTRCL +" and
“OCONTRCL -". Both the FLIR and MAV nodes al |l ow sl ewing the camera with
“OONTRCL ARROW. The WE al ways points three degrees bel ow the
vat erline.

ofjolololo

- WIDE 215L° .
a. OPR UNCAGED h.
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d. % 15432 Q— .
Dlalojola
Figure 17 - FLIR EO D spl ay
REF DESCR PTI AN
a. Indicates FLIR node.
b. Camera ginbal azimuth is the angle right (R or left (L) at

which the canera is pointing.

c. Canera ginbal elevation Indicates the angle below aircraft
wat erl i ne.

d. Tinme to go (TTG appears when a target is designated.

e. Tracking synbol indicates that the FLIRis locked on to a
vehicl e or building. The canera continues to track until
repositioned using “CONTROL ARRON .

f. Baronetric altitude.
I ndi cated airspeed.

h. “CACGED’ indicates the device is NOT tracking, “UNCAGED
indi cates the device is tracking.

i. “WDE' neans zoomis out.
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To use the FLIR select it with “O. A snall circle appears in the
HUD, showing the camera slew position. If a radar AAGtarget is
currently designated, the FLIR slaves to and tracks the radar target.
Zoomin using “CONTRCL +". Reposition the canera using “SHFT ARRONS’
and designate a target with “ENTER'. If the camera is pointing at a
vehicle or small building, the FLIR begins tracking it. If no vehicle
or building is in the canera |line-of-sight, then a ground target point
is designated and tracked. At any time, designating an A/ G radar target
slaves the FLIR and the FLIR begins tracking the radar target.

Undesi gnate the FLIR target with “SHFT \” or “CONTROL ARRONS'. After
designation, “CONTRCL \” cycles the target designation to nearby

vehi cl es or buildings. The designated target appears as a snall diarmond
in the HID

AGM 65 Maverick (M)

The AGM 65 Maverick is delivered using the MAV node. Cycle to NAV
using “O'. Prior to flight, AGM65s are |oaded onto the w ng pyl ons.

ofjojo(olo
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Figure 18 - Maverick (MAV) EO D spl ay

REF DESCR PTI ON

a. Indicates MAV node al so repeated in the HUD.
b. Indicates the selected station.
c.

“IN RNG' cue flashes when launch criteria are net. Press “ENTER’
to rel ease the weapon.
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d. Tracking synbol appears when the FLIR is locked on to a vehicle
or building. The canera continues to track until it is
repositioned using “CONTRCL ARRONE’

e. Gnbal position “X' Shows the canera angle.

f. Grcle represents a 5 degree radius around mssile boresight.
The target nust be in-range and the ginbal “Xx” nust be inside
this circle to meet |aunch conditions.

To deliver a Maverick, cycle to the MAV display with “O'. If a
radar A/Gtarget is currently designated, the camera slaves to and
tracks the radar target. Zoomin using “CONTRCL +'. Reposition the
camera using “SHFT ARRONS’ and then designate a target with “ENTER'.
If the canera is pointing at a vehicle or snall building, the canera
begins tracking it. Designating an A/ G radar target slaves the FLIR
and the FLIR begins tracking the radar target. Undesignate the FLIR
target with “SHFT \” or “SHFT ARRONS’. After designation, “CONTRCL \”
cycles target track to nearby vehicles or buildings. The designated
target appears as a small diamond in the HUD. Target lock is broken if
ginbal linmts are exceeded, or if the camera is nanual |y repositioned.

AGM 62 Wl | eye (V)

The AGM62 Wl leye is delivered using the WE node. Cycle to VE using
“0O. Prior to flight, AGW62s are | oaded onto the w ng pylons

olofo(olo

. WE IN RNG
b. STAS UNCAGED

20

| —€.

I

ofo{o)alo
Djojoolo

ololo)ola

Figure 19 - Valleye (WE) EO D spl ay
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REF  DESCR PTICON

a. Indicates WE node, also repeated in the HUD.
b. Indicates the selected station.

c. “INRNG cue is flashed when launch criteria are nmet. Press
“ENTER’ to rel ease the weapon.

d. “CAGED' indicates the device is NOTI tracking, “UNCAGED'
indicates the device is tracking.

e. Target gates are used to designate a vehicle, ship, or building.

To deliver a Wlleye, cycle to the VE display with “O'. Zoomin
using “CONTRCL +". The WE canera may not be slewed and does not track
the designated radar target. An aimng reticle appears in the HUD,
corresponding to the canera line-of-sight. Fly to place the desired
target within the target gate and designate with “ENTER'. The
designated target appears as a small diamond in the HUD. Fly |evel
toward the target and release with “ENTER’ when the “IN RNG' cue
flashes in the HUD and in the DD. Undesignate using “SHFT \".

FLIR Target Hand-of f

To effect target hand-off from FLIR to conventional node, first
cycle to the desired conventional weapon with “]”. Then select the
FLIRwith “O and designate a target as outlined above. Wth the
target designated, press “]” to hand-off the target to the conventional
weapon.

To effect hand-off fromthe FLIR to Maverick, sinply select “O
while a FLIR target is designated. The Maverick slaves to and tracks
the FLIR Press “ENTER' to designate the target and rel ease as outlined
above.
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HARM Mbde

The AGM 88 H gh-speed Anti-radiation Mssile (HARV) node provides
Surface-to-Air Mssile (SAM) and Anti-aircraft Artillery (AAY
suppression and attack capability. Using the nissile seeker as the
di spl ay sensor, radar-em ssive targets may be acquired, designated and
I aunched upon. The HARM display provides a mssile boresight (azinuth
and el evation) view of targets which lie within its field-of-view (+ -
30 degrees). HARM node appears in the left DD .

REF DESCR PTI CN

a. Mde indication.

b. Station indication

c. Target-of-opportunity node indication, always on.

d. Targets are displayed using code letters: | for A rborne
Interceptor; S for SAMsite; A for radar-guided AM;, C for
Conti nuous-wave radar (i.e. —other than I, S or A

e. Designation box. Shows the designated target.

b.—

ofoialolo
ofojalolo

olaloiola

Figure 20 - HARM Di spl ay

To deliver an AGW 88 HARM select HARM node with “U'. Fly in the
general direction of the target(s) until letter codes appear on the
display. Designate with “ENTER’ or “CONTRCL \". Cycle targets using
“OONTRCL \” until the desired target is boxed. Fly in the direction of
designated target until the “IN RNG cue is flashed in the HUD. Press
“ENTER’ to release the mssile.
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A RTO AR MASTER MIE

The Air-to-Air (AA) naster node is optimzed for performance in
visual, short-range Air-to-Air conbat with M1 cannon and AlM9 “heat
seeking” Sidewi nder nissiles. It also provides effective medi um (beyond
visual) range attack capability with the Advanced Medi um Range Air-to-
Air Mssile (AVRAAV) . Autonatic features which manage weapons and
avi oni cs equi pnent |eave the pilot free to concentrate on the tactical
situation in a rapidly changing air-to-air environment.

RADAR FUNCTI ON

The Radar Set enploys a forward-|ooking, ginbaled antenna in the
nose of the aircraft. As the radar searches, the antenna rotates
through its scan volune. The size of the scan volune is determned by
the antenna scan azimuth and elevation settings. Eevation (height) is
specified in bars, with 1 bar equal to 2.5 degrees. Hevations of 1,
2, 4, and 6 bars are supported. Antenna scan azi muths (widths) of 140,
80, 60, 40, and 20 degrees are supported. Scan volune is inportant in
that targets nust lie within the antenna scan vol une for detection.
Larger scan vol unes take |onger to conplete and thus have a higher
updat e |atency. UWpon sel ection, each radar sub-node (described bel ow)
sets its own defaults for scan elevation and azi nuth.

Figure 21 - Destabilized Radar Scan Vol une

Figure 22 - Stabilized Radar Scan Vol une
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a. m. b.c.
TWS AACQ 6B 215°
| d.
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k. e t l. g
Figure 23 - TWs A/A Radar Mde

REF D SPLAY
a. Sub-node indication

b. Scan el evation

c. Heading
d. TDC

e. Scan azimth

DESCR PTI ON

Normal sub nodes are; RWS, VS, TWs,
STT —cycled using “Q; ACM sub-nodes
are; WAOQ VAOQ GAOQ or BST —cycled
with “SHFT R'. Sub-nodes are

descri bed bel ow

Hei ght of the antenna scan volume in
scan bars. Wsing “X' cycles scan

el evation down, and “SHFT X' cycles
up.

A rcraft magnetic heading.

Target acquisition cursor. Use “SHFT
ARRON to nove the TDC fromthe
stowed position onto the display.

Desi gnate the target under the TDC
with “\”. Note: with the TDCin its
stowed position, “\” designates then
cycles targets.

Wdth of the radar scan volune in
degrees right and left of the
aircraft center. Only displayed in
GWI' and SEA nodes. Wsing “Z' cycles
scan azimuth down, and “SHFT Z"
cycl es up.
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f.

Maxi mum di spl ayed range

M ni mum di spl ayed range
Azi nut h/ range grid

Vel ocity vector

Antenna el evation caret

Baronetric Altitude

AAQQ i ndi cation

B- sweep
Launch range markers
Desi gnated L&S

Undesi gnat ed t ar get
Sel ected weapon
Target range graph

“SHOOT" cue

Range is cycled down with “TAB" and
cycled up with “SHFT TAB'. Range
only affects the radar display, not
the distance at which the radar can
detect targets.

Each horizontal and vertical mark

represents 30 degrees.

D splayed at a fixed position, and
used in conjunction wth the horizon
line to indicate aircraft vertical
flight path and roll attitude.

Indicates the antenna el evation,
relative to the local horizon. The
scal e covers +/-60 degrees. Wen a
target is designated, digits to the
;ight show rel ative altitude per 1000
eet.

Calibrated Air Speed

Indicated in feet above nmean sea
level (MBL).

Wien used in conjunction with R\, VS
or TW, indicates that when detected,
a target is automatically acquired.
Woon target acquisition, AAOQ is

cl eared.

I ndi cates the instantaneous antenna
azi muth position.

Show ni ni nrum and naxi num range of the
selected AVA nmissile.

Launch and Steering target or STT
target.

(e of: AIM, A120 or GUNN

Positioned to show range, the digits
show closure rate to the neatest 10
knot s.

Appears when |aunch conditions are
et .
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Air-to-Air Radar Sub- Mdes

The AN APG 65 Radar Set provides range and track functions for

nultiple airborne targets. The radar set nay operate in any of the
foll owi ng sub-nodes during A/ A attack:

60

* Range Wile Search (RWM): The RWS provides target detection and
tracking for both high-closure and | owclosure attacks. Targets
are presented in a range-azinmuth format. RAS node is useful for
| ong-range searching, and for |arge scan vol ume searching.

Cycle to this node with “Q. Designating a target with “\”
changes to STT node and the target is tracked (see bel ow).

*

Vel ocity Search (VS): The VS node detects targets as a function
of closing velocity. Targets are presented in a velocity-azi mith
format.

Cycle to this node with “Q. Use velocity search to identify
closing targets. Designating a target with “\” changes to STT
node and the target is tracked (see bel ow).

Track Wile Scan (TWE): The TWS node provides multiple-target
track capability. Targets are presented in a range-azinmuth fornmat.
TWS node supports designation of a priority Launch & Steering
(L&S) target. Al targets appear with aspect angle pointers, which
indicates the direction the target is noving. The L&S target is
indicated by a small highlight box inits center.

Cycle to this node with “Q. Selecting a target with “\” or with
the TDC designates the target as the L&S target. The L&S target

i's acconpani ed by target nach (percent of speed-of-sound) to its
left, and target altitude to its right.

Single Target Track (STT): The STT track nmode provides high-update
rate tracking of a single target. STT nay be entered nanual |y
from RAB, VS or TWS nodes, or autonatically fromthe ACM nodes.
Full antenna deflection allows continued tracking of the target
through +/-70 degrees azinuth and el evation.

Cycle to this node with “Q. This node is only available when a
target is designated in R\, VS or TWS nodes.

Air Conbat Maneuvering Mdes: The radar supports Air Conbat
Maneuvering Mbddes; Wde Acquisition (WAOQ, Vertical Acquisition
(VACQ, @n Acquisition (GACQ, and Boresight (BST). These nodes
enpl oy special antenna scan patterns for target detection, and
automatically acquire and track (with STT) the first target

det ect ed.

*

*

*
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Targets outside 10 NM are rejected, naking themideal for use
during high-G air conbat maneuvering. The follow ng scan vol unes
are enpl oyed:

MDE Azi mut h El evation
WAOQ +/-30 degrees +/-7.5 degrees
VAOQ +/ -5 degrees +20/ -5 degrees
GAQ +/ -5 degrees +/ -5 degrees
BST: +/-2.5 degrees  +/-2.5 degrees

AOM nodes Cycle with “SHFT R'. Wen a target is acquired, the
radar switch to STT to track the target. If the target noves
beyond the radar field of view, the radar returns to the ACM node
and begi ns sear chi ng.

Auto Acquisition (AACQ: The Radar supports automatic acquisition
in conjunction with R\, VS, and TW5 nodes. Wse “SHFT @ to
toggl e the node. Upon conpletion of a scan, the radar
autonatically acquires the highest priority target and either;
enters STT node if used with RA or VS nodes, or designates the
current L&S target from TW6 node. Wen a target is acquired, AAQQ
is reset.

*

Target Acquisition

RW5, VS, and TWE are stabilized radar nodes. That is, the scan
volune is always expressed upright relative to the horizon, regardless
of aircraft attitude. ACM nodes (WACQ VAOCQ GAQQ and BST) are not_
stabilized. Their scan volume is relative to the aircraft waterline.

Target size and relative altitude affect the range at which the
target nay be detected. Larger targets are detected froma greater
di stance than snmall ones. Also, targets above the aircraft horizon are
detected further than those bel ow the horizon. Uon selection, each
radar sub-node enters its own default range.

Wien a target is tracked on radar, a box is placed on the HUD over
the target. This is the Target Designation (TD) box. A/ A radar node is
entered using “R’, which subsequently toggles between A/A and A/ G radar
naster nodes. The radar enploys the right DD .

A A WEAPONS DELI VERY

The stores managenent display (left DDI) graphically depicts the
weapons on the aircraft wing. We “[“ to cycle A/A weapons; GN A M9
and AlM 120 AMRAAM “S' displ ays stores. Stations are nunbered 1
through 9 (left to right). The delivery nethod for each of the A/A
weapons depends on whether or not the radar set is tracking a target —
either STT or TWs with a L&S target.
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Al M9M Si dewi nder —Radar NOT Tracki ng

The AIMOL Sidewi nder is an all aspect, heat-seeking A/ A conbat
mssile. It is self-guided and “hones in” on jet engine heat sources.
Its warhead is relatively small and its range is relatively short,
usual ly less than 10 NM

Cycle using “[*“ until AIMD appears in the HUD. If the radar is not
tracking a target, the AAMOL displays a snmall seeker circle on the
aircraft waterline. Maneuver to place the desired target within this
circle. Wen the AM9 can “see” heat in its circle, it tracks the
target and generates a grow ing sound. The grow ing sound increases in
pitch when the heat source is strong (i.e. —the target is close).
Press “ENTER' or “TRIGER’ to rel ease the weapon.

A M9M Si dewi nder —Radar Tracki ng

Wth the radar set tracking, the Normalized In-Range D splay (N RD)
appears on the HU. The NRD consists of a circle with carets at the
2:30 and 6:00 positions. The radar display also represents a steering
circle and steering dot.

350 000 oo

"lll/‘\'llll

a. ! /" b.
-

a7s D R f'
M 0.55 e.
G 5.7

d.

C. 4 33.8 W1

9M

| . —ad

Figure 24 - Nornalized In-Range D splay (N RD
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REF DESCR PTI ON

a. Steering circle represents the mssile boresight.

b. Mninmumrange caret is fixed at the 2:30 position.

c. Maxinmumrange caret is fixed at the 6:00 position.

d. Range bar noves cl ockwi se around the circle to indicate the

relative to the target, based on the fixed-position range carets
and the mni mum and naxi num range of the sel ected weapon.

e. Steering dot indicates the required |ead on the selected radar
target.

f. Target Designator (TD) box.
Placing the steering dot inside the NRD steering circle, while the
target is visible on the HUID assures correct |aunch conditions, and

“SHOOT” cue flashes above the TD box. The radar al so displays range
via the launch range markers.

Al M120 AVRAAM — Radar Tracki ng

The Al M 120 Advanced Mediumrange Air-to-Air Mssile (AVRAAM) is a
sel f-guided, active radar, mediumrange nmissile. It is enployed only in
conjunction with the radar. Cycle to AAM120 with “[“. Manipul ate the
radar to acquire a target. Wien the radar is tracking a target, the
N RD appears in the HUD. Launch as described above in “A M9M —Radar
Tracking.”

The M1 Wul can Cannon carries 578 rounds of ammo, and nmay be used
in both AA and A/G nodes. Cycle to AVA AN node with “[“. Rounds
renaining are displayed in the HID. Aso in the HID is a pipper (a
snmal|l dot) inside a circle. This pipper represents the position of an
imagi nary cannon round, 1500 feet fromthe aircraft. To visually
attack, fly to maneuver the pipper over the desired target. Wen within
about 1500 feet of the target, press and hold “ENTER' or “trigger” to
fire cannon.

M1 Qun —Radar Tracking

Designate a radar target and cycle to AAGN wth “[“. Wile
tracking, a pipper, surrounded by a reticle is displayed in the HUD.
Tics on the reticle represent 1000 foot range increnments. A range bar
is positioned clockwi se on the reticle to indicate the distance to the
radar target. The pipper is displaced to show the position of an
imagi nary cannon round at the distance equal to that of the tracked
target. To hit the target, nmaneuver so as to place the pipper over the
target and press “ENTER' or “TR GER'.
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