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On January 16th 1591, eight Apache helicopters fired the first shots in
Opearation Desert Storm, using their Hellfire missiles, 70mm rockets and
20mm rounds against Iragi early waming radar systems, paving the
way for the allied air offensive that followed. Apaches ware the first to
arrive in Saudi Arabia for Operation Desert Shield. The first attack
helicopters o take prisoners, without ground troops present, capluring
over 500 Iraqi soldiers. The only coalition aircraft to fly on February
2&5th and 26th when other aircrafi were grounded due to weathear
restrictions. Throughout the cenflict, the Apache maintained the bast
reliability record of any helicopter in the combat arena.

Tha Apache has long been regarded by many as tha most exciting
modern combat helicopter and it is now set to get even better. The
currant Apache modamisation pregramme will give the U.S. Army the
AH-B4C and AH-640D Longbow wariants, The AH-640 Longbow Fire
Conirol Radar provides 8 major advancemaeant in taclical capability for
the Apacha, sweaping the battlelield through a full 360 degrees 1o
evaluate and prioritise air and ground threats, The Longbow radar is
integrated with the cnboard Target Acguisition and Designation Sight
(TADS) allowing rapid engagement of multiple ground and air targets
with fire-and-forgel Longbow Hallfire missiles. Crew can preprogram
flight routes and multiple target locations, navigating accurately to and
from the battle area 1o engage the enemy in iotal darkness,

Apache-Longbow is the first desktop flight simulator to present the
Apache helicopter in such authentic detail. Public domain mformation
on the Apache Longbow is limited, but with the assistance of McDonnell
Douglas we have bean able 1o represent many of the innovalive
leaturas of this aircrall. Apacha-Longbow gets you into the thick of the
action from the moment you lead the product. Combining a vast
selection of missions and campaigns with state-of-the-art 30 computer
graphics, we aim 1o keep you enthralled for many hours, The real
Apache is al the lorefront of technology and we are proud lo present a
simulation 1o match. Clmb aboard and experience for voursell what it's
like 12 fly this awesome Warfior,

Apache-Longbow....nothing comes close.
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When running the game for the wveary first time, the introductory
animation leads directly into the Quickstar “Arcada” option ard you are
immediately airbome, weapons armed, fiying over hostile terrilory.
Options are preset for unimited weapons, unlimited fuel, simplified
controls - and lots of action! There is no time limit but you can get
shot down. Targels are automatically locked and tracked by your
ground radar, leaving you to iy the Apache and launch weapons.

Fush forward on the joystick (or press [+]) o accelerate and pull back
on the joystick (or press [+]) 1o slow down, Bank left or right to fum {+]
and [+], or joyslick). Adjust your altiiude using the collective lever contral

Q) to go up, [Alto go down).

Weapons available to you are Hellfire radar-guided missilas, unguided
Hydra rockets or the 30mm chain gun. The Hellfire missiles are the
easias! 1o usa - jusl make sure that the small target designaltor box lies
inside the large missile acquisiion box baelare yvou launch the missila.

To arm weapon: Press or press
To launch weapon: Press [Spacebar].

To select weapon: Press [«Emer).

Press [Cid] and [Esc] together to end your flight.

When selected from the Mam Screen, Quickstard has two ophons:

(i Invincible mode: unlimited weapons and fual, simplified contrals

and no enemy fire. You will be awarded a score during each flight
dapanden! upon how many largals you destroy. Your thght will and

when vou quil using keys [Cul] and [Escl

(i) Arcade mode: as dascribed above. Yaour flight will end either when
you quit using keys [Gir] and [Esz] or you gat shot down,

Hawe fun!
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FLIGHT OPTIONS

MAIN SCREEN T

FLIGHT OPTIOMNS —

CUICKETART
FLIGHT QFTIONS

— PREFEHEMCES
= PILOTS LOA

THAIMENG

— SINGLE MISSION

CAMPAIGM

— WETWRE
= TW FLAYER

WORLD MAP —— ¥EMEN
— KOREA
— CYFRUS

BRIEFING MISSION DESCRIPTION
— FLIGHTPLAN
— WEAPON SELECTION
L
TAKE-OFF
Flguirae 1.0

Main Serecn

Summary
Apacha-Longbow contains four flying areas:

1. Fort Hood, ULS.A, - fraining area
2, Yemean - combat area

3. Korea - combat area

4, Cyprus - combat area

Training missions at Fort Hood should be used o leamn the
basics of flying your Apache and how 1o use vour weaapon
systems. Each combat area offers a selection of single
missions and a multi-mission campaign. There are (wo
Quickstart options, three two player options and a network
aplion for up to 16 playars.

Figure 1.0 shows the overall structure of Apache-Longbow.
When running the game for the vary lirsl time, tha
intreductory animation leads directly inte the Quickstart
“Arcade” option. Thearsalter the introductory animation and
lithe paga lead you 1o the Main Scraan.

Main Screen
LUzse the mouse peointer 1o click on any of the following
-DPIIEF!IE-Z

Quickstart: two oplions are available;

(i} “Invincible” mode: infinite weapons, infinite fual, no
enemy fire. This option is great for just flying arcund and
taking-out anything that moves (or doasn't!),

(i) "Arcade" mode; infinite weapons, infinite fuel, but you
are no longer invincible to enemy fire. A score is awarded for
fhe numbar of largets destroyved,



FLIGHT OPTIONS

Flight: click hara to salec! the Flighl Scraen (s2a below)

Freferences: here you can specify a number of preferred settings
depending upon your hardware. Sae the chapler on System
Configuration for a full description of pralerancas,

Pilot's Log: click here to select or begin a new pilot's log. The log
supporls up 1o ten usars and each usar may have up 1o ten pilol names,
Ta enlar a new user name, click on "Rename User' and type in your
new user name. To add a new pilot, click on Create and fyvpe in your
pilot's name. Options are also available to Dalele and Renama a pilot.

Exit: click hare to return to D05, On all other scroens, the axit bution
will take you to the pravicus screan,

Flight Screen

Training: click on this icon with yvour mousea pointer to
display the list of training missions. During training you may
salect infinite weapons and switch off crash detection.
Training always takes place at Fort Hood, U.S. A,

Single mission: click on this option to procesd o combat
area selection, You will then be presented with the list of
available missions for the area. Select your mission and click
an Commit.

Campaign: click on this option to proceed to combat area i
selection after which you will arive in the Base of Operations. Flight Screen
The campaign for each combat area has eight levels. With several

differant possible missions at each level, your success or failure on any

level will determine how the campaign prograsses.

Metwork: click here to select the multiplaver netweork option, Up 1o
sixiean usars can light for survival in thes "frea-for-all® scengrio,

Two player: click on this icon for the following options:

10



FLIGHT OPTIONS

(i) Combat: a two playar game allowing you 1o lly head-lo-head against
a friend.,

(i} LeaderWingman: this allows you 1o fly cooperatively with another
player cnoany of tha single missions

(i) Pilot'Gunner: this option allows two players to crew the same
Apache - cne as pilot the cther as copilotigunner, on all zingle missions

All of the two player options are playable across a modem, a direct
garial cable link or across a netweork,

World Map

You have a choice of three geographical areas - Yemen,
Korea or Cyprus. The regions wera chosan because thay
represent potential trouble spols in the modern world, sach
offering a different set of challenges. In Yemen, you are part
ol a shipborne rapid reaction unit. Enemy forces are
equippad with a vanely of Soviet and Westem hardware but
are relatively weak. This region is recommended for your first
attempts at combal. In Korea, the Northern forces ara well
equipped with Soviet hardware. Poor weather conditions and
a difficult terrain combing fo give demanding missions. The
Cyprus scenario has been dasigned to be the most
World Map challenging. Both sides have Westem eguipment, including
Apache healicopters, which can make identification difficull., You are
stationed at the "sovereign base" at Dhekelia.

Although all gecgraphic areas in this simulation are based upon real
countries, we do not wish to imply that military tactics or capabilifies are
accurately portrayed. All scanarios ara totally fictitious. We do not wish
to glorify war or its consequences, We hope that you will gain a better
undersianding and appreciation of the equipment and risks invelved, in
the safety of your own home. For your interest, a brief synopsis follows
of each territory to help you undersiand why the areas were chosen

11



FLIGHT OPTIONS

Yemen

The port of Aden was annexed by the British in 1839 as part of a
number of naval bases used o protect the Indian Emping. At this time,
Yamen was ruled from Saana by imams, authoritarian extremist
leaders. In order to protect their interests, the British created tha
arfificial division of Morh and Scuth Yemen and proclaimed the south
as the Aden Froteclorate, Yemen united with the rest of the Arab world
in hastility fowards Britain during the Suez war of 1958, and despite the
lass of tha Suaz Canal at this timea, tha British weare datarmined to retain
Aden as a base of operations in the Gulf, Fellowing the death of Imam
Ahmad in 1962, the Egyptlians organised a coup in S3aana, only 1o be
mal by fiarce resistance from the imam tnbes, supported by the Saudis
and the British. The bombing of guerlla basas in Saudi Arabia by the
Egvptians brought the two countries 1o the verge of war and British
presence in Aden became untenable. After Egypt's defeat in the Six
Day War in 1867, the Egyplians pulled oul of Morth Yemen and the
British abandoned South Yemen one maonth later.

The area continued unsettled for the next twenty vears. During this
time, Scuth Yemen received limited economic suppar from the Soviat
Union. Frequant and blocdy changes of governmeant lad 1o the oulbreak
of a savage battle in 1986, The unstable truce that followed lasted for
lour years, during which time the Soviet Union gradually reduced its
suppor. Several atlempls have been made o unite Norh and Scuth
and in 1990 an agreement was ratiflied by both governmants. However,
with Aden no longer strategically imporiant and the detericration in
relaticns with Saudi Arabiz, the future remains bleak and unstable,

Korea

Al the end of the Second World War, the Soviet Unicn and the Unitad
States divided Korea along the 38th parallel. In a determined effort 1o
raunita the couniry, tha Morth Koreans invaded the south on Juna &th,
1850, The Uniled Slates responded, with the support of the United
Mations, and South Korea was liberated within weaks., Howevar,
Ganeral MacArihur continued to drive his armies up 1o the Chinese
border with the intention of unilaterally reuniting Korea, The Chinese

12



FLIGHT OPTIONS

retaliated by assisting the North Koreans o counterafiack and recapture
Seoul, The Korean war lasted from 1950 12 1953 and devastated the

COUniny,

The restoration process has been difficult for both sides. The south has
concentrated upon economic growih and has continued to prosper with
democracy eslablished in 1987. On the other hand, Morh Korea has
stagnated with the continuous rule of Kim Il Sung for over forty years
and remains dedicated to invading the south, The border is recognised
as one of the most dangerous in the waorld, Mumerous acts of terrarism
by North Korea have demonstrated their desire to antagonisa the south,
Recent concams have focused on the possibility of the north becoming
a nuclear threat and the lear of invasion remains high.

Cyprus

Cyprus has long been the source of extreme tension between Greace
and Turkey. Forcibly paritioned by the Turks in 1874, the island is split
inbo two zonas; ona Greek (60%), the other Turkish (40%), The "grean
ine” Ihal saparalas the wo zonas is policed by 2000 UN troops, the
UNFICYP

Tha Greak Cypriols dasire unification with Greece but the Turks ara not
prepared io accept a Greek base 50 miles off ils southerm coasl.
Attempts by the British to form a combined Greek-Turkish constitution
have failed and the United States continues 1o aveid involvemant.

The British have retained two “soversign bases” on the island at Akrotiri
and Dhekelia on the south coast. Their main inlerest is in the use of tha
izland as a "listening post” for sbsamving events throughout the Middle

East.
The island has suffared numerous activities by terrorist organisations

such as the PLO. As a resull, Cyprus has expalled a number of
foreigners suspecied of terrorist sympathies.

13
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COCKPIT

a) Pilched down

b} Raollad lall

¢t Raolled right

d} Pitched up

Introduction

The Apache cockpil is a two-saeat tandem arrangament with the pilot in
the rear seal and the co-piletigunner in the front seat, The aircraft is
fivable by eilher pilol or copilol/gunner. Cockpit instrumentation in the
AH-64 /D is an entirely new "glass cockpit" design, with mast of the
earlier analogue dials replaced by two multi-function displays.

Pilot’s instrument panel (rear cockpit)
Press [Home| to select the pilot's cockpit.

Primary flight instruments:

Artificial horizon: (shown on leit) shows the pitch and roll attitude of
your aircraft.

Airspeed: shows your forward speed in knots, calibrated from O Lo 200,
There is no indication of sideways or rearward speed,

Altimeter: shows your barometric altitude in feet, The small hand is
calibrated in 1000's, and the large hand in 100's. NB. This is yvour
height above sea level, not height above the ground. All airfields in
Apache-Longbow are at sea level.

Standby compass: shows the magnelic heading of vour aircrall.
Clock: shows time of day, corresponding 1o your mission.
Multi-function displays (MFDs): Each of the displays has nine user-
selectable modes, Use [T to eycle through modes on the left MFD or [T]
to cyele through modes on the right. Use [Ssnit] & (1] or [1]1to eyele in
reverse direction, In the event of damage, use [cr ] &[] or [1] to switch
the MFD off, 1 is not pessible to hawve both MFDY's in the same mode

Modes: Ground radar
Air radar
Tactical Situation Display
FLIR
Flight Plan
Weapons
System status
Moving map
Engine instruments

13



COCKPIT

Pilot's instrument panel

* A Time compression factor
Standby Warning Panel Communications Clock
data panel
— e
" [
C:I 4
= N

IO
EIL [ |

|
Alrspeed | Altitude
Multi-function display Multi-function display Artificial horizon

Figure 2.0
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(i} Ground radar: a symbolic display of buildings and ground vehicles
within a 45 deq. field of view ahead of your aircraft. Prass [R] o select
either ground radar or air radar. Press [3] to eycle through shorl range
(2.5 miles), medium range (5 miles) and long range (10 miles). It is not
possible 1o display the ground radar on one MFD and the air radar on
the ociher MFD.

Symbals: £ building + wvehicle

PTG TR The ground radar is not capable of distinguishing between allied and
MFED fn Ground Radar enamy vehicles. Exercise caution in territenes such gs Cyprus where
mode Waestern equipment is in commaon use by both sides, The same problam
arizes with non-military wehiclas such as truck convoys, If you are nol
caram that yvour targel is hastile, usa the TADS for visual confirmation.

By delaull, the ground radar will aulomatically evaluale the situation
and designate the highest threat as the target. You may override this
selection by presaing [+Backspace| repeatedly to oycle through largals, or
[rSnift) and [+Backspace] o reverse cycle, Prass (M) ("mask") to cycla
between All, High, Medium and Low priorily targels. ([ShiH] M] to
raversa). If you wish to designate targels by using the helmel-mounted
sight or the TADS system whilst the radar is switched on, prass [¥] 1o
solect boresight mode, (Confirmed on the radar display by ‘BORE".)
Press [¥] again to restore radar targat salection.

MED in Air Radar mode

It is impartant to remember that your radar cannot see through hills, In
such a situation you will need to ascend until the targels becomea visible
on your radar (known as “"unmasking®), freeze the radar by pressing [U]
and then descend into cover ("remask" in order to evaluate and
prioritise your targets. Press [Cir] [R] 1o tum the radar off.

Radar targel priority:
High: SAMs, AdL and APC's
Madium: Tanks, adillery, combal aircraft, mildary ships
and radar imstallations
Low:; Fortifications, buildings, other vehicles, ships and aircraft

MFD in Tactical Siuation
Display mode

17
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{ii) Alr radar: a symbolic display of enemy airbome targels with a full
360 deg. field of view. Range is fixed at 5 milas. Press [R] to salact air
radar. Prass [Cul|[A] 1o tum radar off.

Symbaols: 0O allied aircraft
X enemy aircraft

Fress [M] to foggle betweasn ENEMY only or ALL, Press [¥] to salect
borasight mode crvofi,

(iii} Tactical Situation Display: & symbolic display of allied and
enemy aircrall and ground wvehicles, wilh a full 380 deg. field of view
around of your aircraft. Press (K] to select range as 2.5 milas or 8 milas.
Incoming missiles are alss shown

Symbols: O alliad aircrail T radar-guided missile
X enemy aircraft 1 infra-red missile
¥ vahicla

(v FLIR (Forward Looking Infra Red) mode: This is pant of the Target
Acquisition and Designation Sight (TADS), The FLIR is used for target
idantification purpasas and displays the larget currently selecied by the
TADS.

{v} Flight Plan: a symbolic display of yvour currant position relative to
your flighiplan (waypoints & B,C atc.) wilh the next waypaint highlighted.
Press [M] to select the next waypoint or [$&xshit] [N] to select the previous
wavpaoinl, The scale of this display adjusts automalically, The display is
crentated with your aircrall facing the "12 o'clock” position. Reading
clockwise from the top lefl corner of the display yvou will sae heading,
bearing, time o go and distance to mext waypsint. To fly directly 1o the
next waypoint, turn until your heading matches the bearing. The
waypeint should now be at the 12 o'clock position of the display.

(vi} Weapons: displays weapons currenily khaded. Also confirms salaclion
of manual chaff and flare operation [Sn] & [C]) and ECM onfoff JE.

MED in FLIR mode

MFED im Fiightplan mode

MFED in Weapons mode



MFL in Systemn Staius
mode

o e
e

WD n Moving Map mode

MFD in Engine
Insfruments mods

wvii} System status; displays status of all major systems:

WArmINgs: radar ground, air, damaged
fuel low

failures: OmTY daytime TV
IHADSES halmat mounted sight
TaDS laser failura
PHVS pilot’s night vision system
FLIR copilol's FLIR display
ECM ECM
COMMS COMMmS recehver
GLIM chain gun

(witl Moving map: a display of local geographic featuras centrad aboul
vour presaent position, orientated with your aircraft facing the
"12 o'clock” position. Six ranges are available from 0.4 miles to 12.4
miles, using [<] to decrease range and [»] to increase range.

{ix) Engine instruments: displays engine rpm, engine torgque, enging
temperature and rotor rpm, The collective lever position has been
added 1o this display although il dosas not appear in the real aircraft.
This mede is particularly imperdant during an emergency autorotative
procedure when the pilot would wish o monitor rotor rpm after engine
failure

LUniike a fxed wing aircraft, throftle control is automatic. The angine will
automatically adjust its torque output in order 1o keep the rotar rpm at
100%. Undar normal conditions, engina rpm ramams at or naar 100%:,

Communications data panel: alphanumearic display showing fual
status, flight time remaining, weapon status and systems failure
wamings, E.g. TNCOMING-3' - incoming missile, 3 seconds to impact

Warning lights
Engine failure lights: illuminate when either engine is damaged.

19



Fire warning light: illuminates whan thare 15 a fire onboard. You are
advized to land as quickly as possible il this occeurs - there is no
ajeciion seat!

Audio wamings

Cwvertorgue: I iz possible to demand up o 130% forque for a few
seconds, Whenaver yvou exceed 100% torgue, you will hear an audibla
waming. A warning message will also appear on the communications
data panel. Continucus demand of over 100% will resuli in enging
damage. You can aveid this by lowering the collective lever as soon as
possible

Copilot/Gunner (CP/G) instrument panel (front

cockpit)
Fress [Pg Upl to select the copilot’gunner cockpit,

Forward Looking Infra Red (FLIR)

Tha CPG has two MFD's idantical to those of tha pilet. In addition o
this, thera is a centrally-mounted display, dedicated to FLIR {Forward
Locking Infra Red). When used in conjunction with the pilot's MFDs, a
total of five display modes may be operational simultanaously [Two
fromt, two raar and front FLIR).

Target Acquisition and Designation Sight (TADS)

Mounted above the CP/S FLIR display is the TADS eyepieca. The
copilst views the outside world through the TADS in any of three modes
- DVO, FLIR and DTY. All three modes give a full screen image
representing the view through the TADS eyvepiece. The view is
slearable 120 degrees left or nght, 30 degrees up & 60 degrees down,

(a}) Direct View Optics (DVO): This iz a lelescopic view wilth
magnification selectable between 3.5 times and 16 times

(b} Forward Looking Infra Red (FLIR): This is an infra red image
with magnification selectable between 2 times and 11 timeas,

20



Copilot/gunner instrument panel

i Time compression factor

Waming Panel Communications
\ data panel /

I
T i
g B0 1 | ! O
ELE).E] c O O
o O O
. Ty F "0.
= & DDD| f 5] &
Multl-function display FLIR display Multi-function display
Figura 2.1
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{c) Day TV (DTV): This iz a TV image with magnification selectabla
between 28 imes and 126 imes.

Oparation of the TADS system is described in detail in the Weapons
chapier.

Integrated Helmet and Display Sight System
(IHADSS)

Both aircrew wear helmets with a built-in "head-up display', a
sophisticated sighting system and a night vision system. This enables
aither crew member to pilot the helicopter, day or night or in adverse
weather condifions, and o am weapons by simply looking at the farget,
Display contrasi may be adjusted for different ighting conditions by
pressing key 1]

{a) Primary flight information

On the actual aircraft, flight information is projected into the pilof’s right
eye by means ol a helmal-mounted manacle. This 15 rapresantad in
Apache-Longbow by the information being superimpasad on all cockpit
view modes [sea ligure 2.2)

Heading indicater: Helicopter compass heading, (1 to 360 degrees)
calibrated evary 30 degrees. The Baarmyg Marker shows the direction (o
tha next waypaint.

Pitch bars: Bars showing aircraft pitch and roll attitude, calibrated
avary 10 degraes. The bars remain parallel with the horizon with their
innar ends pointing al the ground. Bars above the horizon are solid,
bars below the horizon are broken,

Roll angle indicator: displays roll angles of up to +/- 30 degrees, For
clarity reascons, this feature is not displayed when a weapon is armed

Altitude scale: a vertical "thermomeatar-style” display of altituda,
usable al 200 feel or less. Calibrated every 50 feat.

22



IHADSS symbology
Waypoint bearing Heading indicator
indicatar
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Vertical speed indicator: centred on lthe altitude scale, the V3I
pointer rises or falls to show the halizaptar's rate of climb or descent,
Usable up to & maximum scale deflection of 100 fesl par second.

Radar altimeter: a digital display of yvour height above ground, in leal.
Barometric altimeter: displays your height above saa level, in feest,
Aircraft datum: used as a reference paint for the pileh ladder,

Alrspeed. vour forward speed in knols. There s no indication of
sideways or rearwards speed,

Torque indicator: digital display of engine torque. This will normally
approximate to collective lever pasition.

Distance and Time: digits showing distance (n.m.) and time (minutes
and seconds) 1o next waypoint,

Weapon data: shows weapon currently selected, numbaer available,
and ime lo impact i a weapon is in flight.

Weapon status; Target lock status:
amad lockad

unanmed salectad

failerd designated

safe

Target data: if the TADS i= active and locked onto a target, the target
name and ranga {n feet or n.m.) will ba displayed.

Target status:

no keck no target, of weapon net ammed
acquired woapon has locked onto target

out of range larget beyond range of weapon
under range farget too close

target obscurad waapon does not have clear flight path to target
24



COCKPIT

[1: 1 J— W
K= «§D0

===

Boresight

B
-

 wlew
*.._ Fiold of

oul of lock cone
e IR signature

target out of weapon field of view
inappropriate farget for |R-guided weapon

(b) Helmet-mounted Sight

With the helmet-mounted sight, targets may be designated by
simply looking at them. The system defaults 1o looking
straight ahead and we rafer to this as the “boresight
mode”. When looking straight ahead frem within the cockpit,
the sighting system will autoematically select the target
neares! the cenire of the digplay. Press (L] to lock onta a
target. Press (L] again to uniock. If the targst moves out of the
boresight field of view the target kock will be lost.

Filaid of By pressing [H] you will select "helmet mode™, a full screen
culside view, steerable within the limits of 20 degrees left or
right, 80 degrees up and 45 degrees down. The view is

ard
- sleered by pressing [ai] together with the cursor keys, or by

Figure 2.3

pressing Fire button 2 together with moving the joystick. As
you adjust your head position notice the "field of view" box moving
in&ids the "leld of regard™ box. {see figwre 2.3) This depicts your head
position and limits of head movament available 1o you.

When uzing the helmet mode, the sighting system will automatically
select the target nearest the centra of the display. Pressa (L] to lock onto
a target. If the target is airbome, the view will also become lockad in the
diraction of the target. Press [L] to unbock if you wish to select a differant
targat. if you are currently locked onto a target and vou retum to a
cackpit view with the radar active, the locked target will be passed to
thrve raclar.

(c) Pilot’s Night Vision System (PNVS)

This provides both aircrew with a halmet-mountad infra-red image. In
practics it is used in conjunction with the helmet sighling system but for
gameplay purposes, wa have also mada the PNVS image available at
night with the nomal in-cockpit views. Tha PNVS may be switched
on/off with [V].
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Air-to=air; Stingar IR missile
A0mim cham gun

Air-to-ground: Heallfira AGM114A [aser-guided missile
Hellfira AGM114B radar-guided missila
Hydra rocket, M28&1 and M255 warheads
S0mm chain gun

Ulsa [«—Entar] to cycle through your available weapons. Usa la
fire. Weapons may be amed but not fired when on the ground. With the
radar switched on, (Enter] will eyela through air-to-air or air-to-ground
WEapons as appropriate.

Hellfire AGM114A laser-guided missiles

The laser-guided Hellfire is a powerful air-to-ground missile for use
aganst armoured vehicles, buildings eic. Il has a maximum range of
approximalely 3 miles and a maximum speed of Mach 1.2, The target is
illuminated by a lasar beam from the Apache itself or by ground forces,
VWhen compared to the radar-guided Halifire, it has the advantage thal
targels can be designated withoul using the radar which may alert the
enamy to vour presence, The Helffire has a minimum range of 2500
fael. Firing at targets under this range may not give the Hellfire
sufficient time to manosauvrs in order to hit the target.

Press [+=Entar] until AGM114A appears in the lower right hand comer of
the IHADSS display. The weapon is now selecled and armed. The fiald
of view of the missile is depicted as a large square on the IHADSS,
The naxt task is to designate your target with the halmat sight, the radar
ar the TADS systam,

(a) Using the Helmet-mounted sight

Press [Home] 1o select the pilot's forward view. The helmet-mounted
sight will now automaltically selact the target nearast the centre of the
screen. This s the "boresight mode™ and is the simplast method of
acquiring targets automatically as vou fly around, Weapons will be
guided to the curently selected target. f no targe! is available, turn
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radar or Tactical Situation Display may be used to help you
decide which way 1o tum). A% 5000 as a targal is salected, its
position will ke shown on the IHADSS display by the Targat
Designator box. (see figure 5.0) Target type and range
appear in the lower left corner of the IHADSS. Automatic
target selection is confirmed by the word "Selectad”
appearing on the display (lower right carnar). As you
manocauvre, the system will continucusly select the target
nearest the centre of the screen, automatically switching
between largels as necessary,

s

If you wigh to remain locked onto a particular target, press [C].
This instructs the sight to continue tracking the chosen target
mnslead of swilching to whichever is closest to the centre of
the screan. Lock-on is confirmad by the word “Locked"
replacing "Selected” on the IHADSS display. However, it is

Wisapan
finld of
whiw

£ 12 1 21 M W

1 [ | i [ ] []
R R R /
I I

¢ i

1 __ i

i 1 f : -~

1 —

' | k20 b—f-

Ll i
T

Targat designator box

nol necessary to lock onle a target before firing the weapon.

The field of view of the missile is shown of the IHADSS as a large
dashed square. When the target designalor box lies within the missile’s
field of view, the large square will change from dashed to solid,
confirming that the missile has acguired the target. {The target must
also be in range for this to occur.) Targel acquisition is also confirmed
by the word "Acquired™ appearing on the IHADSS, together with the
astimated time to impact, in seconds. The missile will now have a high
hit probability. After launch, the countdown timer displays the estimated
time to impact.

Press [H] to selec! "Helmet mode", a full screen steerable outside
wiaw. The view is steared by pressing [Ait] together with the cursor keys,
or by prassing Fira button 2 togethar with moving the joystick.

The sighting system will automatically select the target nearest the
canire of the display. Press (L] if you wish to lock onto a target. If the
larget is airborna, the view will also become locked in the direction of
the targel. Press (L] to unlock if you wish to selact a different target, The

Figure 3.0



WEAPONS

target designator box and missile field-af-view box oparate as
described earlior.

Summary:

Boresight mode: Press to select weapon.
Turn towards target for automatic selection.
Press [Spacebar] to launch weapon when in
range.

Helmet mode: Press [H] for Helmet mode.

Press to select weapon.
Steer view towards target for automatic

salection,
Press [Spamsbar] to launch weapon when in
range.

(b) Using radar

Press [R] to aclivate the ground radar. By default, the ground radar will
automatically evaluate the siluation and designala the highest threat as
the target. You may manually ovarride this selection by pressing
+Backspace| repoatedly 1o cycle through available targets, or [G¢&n4] and
[+Backspace| to revarse cycle. Prass (M) ("mask®™) to cycle
batweean All, High, Madium and Low priority targets, ([Ghif) (M)
______________ to reverse). As each target is selected the target name and
: range (n.m.) will appear on the radar. Turn your haelicopter
: until the target is ahead of you and you will 2ee the targel
I highlighted on the radar display. The positicn of the target will
!

]

| | Target oe marked in the IHADSS display by the Target Designatar

| ' oo box. Target type and ranga will be displayed in the lower left

: L ' | comer of the IHADSS display.

| aos S R

s AN A e 1 If the selacled target moves off the IHADSS display, a target
vector will be drawn as a stearing cue pointing lowards tha

If designator bex off IHADSS target. (zee figure 3.1) The vector will be dashed i the target
k= behind you,
Figure 3.1
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Summary:

Press [A] to select ground radar.

Press [—Emwr] to select weapon.

Turn towards target.

Press to launch weapon when in range.

If you wish fo designate targets using the helmet-mounted boresight
whilst the radar s swilched on, press [¥] to disable automatic radar
largel salaction. The radar display will caonfirm BORE {borasight). Press
[¥] again to restore radar target selection.

(c) Using TADS

You may also select and lock onto targats with any of the threa TADS
systems - FLIR, DVO or DTV, Press [T] to select tha TADS view and lo
cycle through the three TADS modes. Adjust magnification with (=] 1o
increase and [<] to decrease. The view is steared by pressing [AL)
togethar tha cursor keys, or by prassing Fire button 2 together with
moving the jovstick.

When in TADS mode, the sighting system will avtomatically salact the
targel nearast the centre of the display. Press [L) if you wish to lock
TADS anto a particular target. TADS will now continue fo track the
zame target as you steer the sight. Press [L] to unlock i you wish to
salect a differant targat, The farget designator box, missile fisld-of-view
box and target vector all eperate as described above. On retuming 1o
the in-cockpit view, the radar display will confirm TADS targel selection
if the target was locked. Press [¥) to restore radar target selection. We
suggest that the TADS steering controls only be used when the
helicopler 1s hovaring as it i3 disorientating for a single player 1o
manceuvra the helicopter and use the TADS simullaneously,

Summary:
Prezsz to zelect TADS mode.
Press to select weapon.
Turn towards target for automatic selection.
Press [Spacebar] to launch weapon when in range.



(d) Launching without locking-on to a target

Laser-guided Hellfires are usually launched after the target has been
salected and lock-on is confirmed, However, it is pessible to launch the
missile in the general direction of the target but without aciual lock-on.
Alew seconds prior to mpact, the target is then designated with TADS
and the missile will then lock ontoe the target, This lechnique is
employad in situations where you wish 1o minimise exposure to anemy
fire by utilising cover for most of the duration of the missila's flight,
popping up only briefly to designate the target prior to impact, Bearing
in mind that the missile will anly lake approximatsely 14 seconds to fly its
maximum range, the extra time spent in cover will be minimal. I
missiles are launched withoul a designated targel, the countdown timer
will ba inactive.

It is possible to fire several laser-guided Helllire missilas in gquick
succession (ripple firing), with launches every 10 seconds or 50. As
aach larget 1s destroyed, TADS will select the next target in its field of
view and the following missile will adjust its flight path accordingly. In
thiz situation, the counldown timer carrasponds 1o tha naxt missile 1o
reach is targel.

{2} Target laser-designated by allied ground forces

If your target is being illuminated by allied ground forces, simply
approach the target area with the laser-guided Hellfires armead. TADS
will automatically lock onto each target. It is not necessary 1o continue
flying towards the targat after firing the weapon.

Hellfire AGM114B Radar-guided missiles

The radar-guided Hellfire is identical to the laser-guided version in
larms ol elfecliveness, speed and IHADZSS symbolegy. However, it has
the significant advantage of being “fire and forget" with automatic target
selection and designation by the Apache’s fire control radar at ranges
up to 5.5 miles. Halllires may be ripple-fired at multiple targets, with no
requirameant for the Apache to continue facing the target during the
missile's flight. However, & clear line of sight must be maintained in
order for the radar to continue tracking the target.
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Radar-guided Hellfires may be launched without a
target designated on the radar. At maximum rangae
the Helllire can lake up to 24 saconds lo reach its s
farget so it may be worth taking cover after launch. -
Te do this, you will first need to ascend so that
potential targels appear on the ground radar
{referred to as "unmasking™). You can now take g
radar “snapshot” by prassing (U] (radar Updata) and
than descend (re-mask) behind cover. Missilas may @) Apache views baltlafhiald
now be launched upwards from bahind cowver and
the radar will usa the frozen "snapshot” 1o allocats
targels. The countdown timer operates in the same
way as for the AGM114A, Prior o impact, vou must
unmask once again so that the target can be
tracked by your radar. In practice, no more than two
Helllires are launched in this mannar al any one
lima. Hemember to "unfreeze” the radar (press (U]
again} before attempting to acquire new targats.

Summary:
Press [R] to select ground radar.
Press to select weapon. A
Turn towards target.
Press to launch weapon
when in range.

Hydra 70mm rockets o) Apache unmasks o designate target
These are unguided rockets with a maximum range
of approximately 3 miles. With 192 rockets per pod
and a maximum of four pods, the Apache is
capabla of carrying a total of 75.

Figure 3.2

Tweo types of warhead are represented in this simulaticn
(a) the M255, designed for use against battlefield largets, rucks and
ather helicoptera
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{b) tha M261, a multi-purpose warhead for use against
armoured vehicles, equipment and battlefield targets.

Elevation adjustmant is available so that the rockets may be
launched towards tha ground with the halicoplar remaining
lewel, This is automatic when a target is selected using
ground radar or TADS

Since the weapon is unguided, it is necessary to take sighting
guidance from the IHADSES, TADS or ground radar, Press
repeatedly until the weapon is selected and
confirmed on the IHADSS, The sight, referred o as the |-
beam, 15 cenired on the IHADSS display and looks like ][.
Superimposed on the | beam is the Pod Elevation Marker (a
+ symbol) which sits at the top of the | beam when the pods
ara horzontal.

Manual elevation adjustment is available (W and [5])
providing that there is no target designated, Line up the Pod
Elevation Marker with the target and launch. Both variants of
Hydra may be launched without designating a targat.

Summary:
Press [A] to select ground radar or 1o
select TADS.

Press to select weapon.

Turn towards target for automatic selection.

Press [Spagebar| to launch weapon.

Designating a ground target for other

aircraft

If vou are tasked with laser-designating a target for attack by
another aircraft, first select your target and lock onto it by
pressing [L]. You will be advised as the allied aircraft
approacheas and raleasas ils weapons.
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Stinger IR air-to-air missile

The Stinger is an infra-red-guided air-to-air missile with a
range of approximately 3 miles, Having selected the waapon,
vou will see the Lock-on diamond and Boresight at the centre
of the IHADSS.

Switch the air radar on using [R]. It will avtematically salact
the nearest airborne threat and providing that the threat is in
your field of view you will see the small target designator box
owerlaying the target position. On the left hand side of the
IHADSS you will sae a list of four numbers, reading from the
top: target Bearing (degrees), target Altitude [100's feat),
target Speed (knols) and target Heading (degrees),

As soon as the weapon acquires a target, acquisition will be
confirmed and the Lock-on diamond will owverlay the Targel
Designator box. You are also provided with an Aiming Point
which predicis the poaition of the targset after the weapon has
fravelled the current target range. To maximise the probability
of scoring a hit, ling up the Boresight with the Aiming Point
and launch at less than 3000 feet range

Summary:
Preas [A] to select air radar.
Preas to zelect weapon,
Turn towards targel.
Press to launch weapon after it
has acquired target.

30mm chain gun

The chain gun i usalul for bolh air-to-air combat and for
lighthy-armoured ground targels. Although limited in range
{4500 feet) and lethality, the chain gun is steerable by the
radar, TADS or IHADSS. When used in cenjuncticn with tha
gir radar, the gun is automatically aimed in order 1o put the
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Boresight onto the Aming Point, providing that the larget is
e - :;ﬁ“mm within the gun pivot limitations, The gun may pi'a..l{:-.1 11
o= - degrees up, 60 degrees down and 100 degrees left and right.

When used in conjunclion with ground radar, TADS or

IHADSS, the gun is stesred so that the computed mpact
point (shown as large X on IHADSS) ceincides with the
designated target. If the impact point moves off the IHADSS
display, a target vector is drawn as a steoring cua painting
towards the target. The vector will be dashed if the target is

Ii'{l'h-—

120
'Ne'“m :
point -}

W3 a ey I——'
BiS

Target selected

behind you.
Figure 3.7
If the gun s lired without a target selected, it will fire siraight
— ahead or in tha direction of tha pilat's line of sight if in
e “helimet mode”,

10

Chaff & Flares

Counlermeasures for use against infra-red-guided mizsiles
(flares) and radar-guided missiles and radar-tracking AAA
(chaff). Both chalf and flares are dispensed automatically
after threat evaluation by onboard systams. You may

Mo targat ovarnde this feature by salecting manual control (prass [Ax]
and [C]) and then prassing [C] for chalf and [F) for flares. Your
Figure 3.8 Apache is fitted with 30 of each. You are strongly advised to

exacule evasive mancaeuvres whenever under atlack in arder o
increasea your chances of survival.

Electronic countermeasures (ECM) and
IR jammer

If you are being tracked by anemy radar, your onboard ECM systam will
autemaltically altempt to dafeat the tracking system by tranamitling
jamming frequencies, If you do not wish the ECM to transmit, yvou may
manually switch the system off by pressing [EL

The IR jammer is totally automatic and provides a means of confusing
incoming infra-red guided missiles, It is not possible to switch this
syslem ofl.
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Summary

This is wheare you will be given a description of your mission objectivas.
You will arfive at this serean after selecting your miasion. When you are
ready to star fiving, click on "Take-off” to proceed 1o the cockpil.

Briefing Screen

Lpon reaching the Briefing screen, your mission objectives
will be displayed. The description should be read carafully,
Take a few moments to study the flighiplan, noting significant
landmarks and waypoint positions.

o on

:Eaﬁﬁ-ﬁ%ﬁg

%ﬁ%‘-’“ As scon as you click on "Take-off” vou will proceed to the
_~ cockpit, with your aircraft fully armed and refuelled,

L

EASE At the end of your flight you will return 1o this screen for &
S "Debriefing". Your flightpath will be displayed and your

id

% mission effectiveness will be described, Click on "Exit" 1o
Brigfing Scraarn leave tha debriafing.

After & Training mission or a single combat mission, you will be given
the option o log the flight. If vou choosa not 1o log the flight, no datails
of the flight will be saved, Flights are always logged during campaigns.

Mission plallllﬂr

It tha “Mission Planner" option is set in the Preferences, many
additional features bacome available so that you may study your
flightplan in much greater detail prior to teke-off.

Recentering the map

At the beginning of each briefing, the flightplan is centred and scaled 1o
fit the scraen. Clicking on any point of the map with the right mouse
buttan will recantre the map at the new position,
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MISSION BRIEFING

Hﬂll Toolbox

Yith the Mission Planner enabled, a Map Toolbox will be displayed on
the Briefing screan. To selact a function, click an its name with the left
mouse button. Functions are as follows:

Zoom: click and hold left mouse button whilst dragging the mouse
diagonally to define the area lo be magnilied. Upon releasing tha
mousa button, the specified area will be rescaled to fit the scraen.
Allematively, clicking once with the left hand mouse butten will zoom o
a higher detail level at the position of the mouse pointer.

Rotate: used fo rotate map about cantre of screen, Having selected the
Rotate function, click and Rold the left mouse button and drag forwards’
rearwards fo rotate map. This function can be used to orientate yoursalf
during briefing.

Disable: click on this to dizable the left mouse buttan. This is usad in
canjunction with the 30 button described below,

Way: click 1o activate the Waypoint mode. Each click of the left mouse
button will infroduce a new wavpoint at the location of the mouse
paointer. To remove a waypoint, first click on the waypoint symbaol then
elick on Deleta. Click and hold on a waypaint to enable it 1o be dragged
o a new position. To insert a waypaoint in between wo axisling
waypoinis, first select the waypoint at the end of the leg to be modified,
then click on Insert. A new waypoint is then added al the midpoint of the
leg and the waypoinis are assigned new letters, Click on Info to
observe information aboult a waypoint e.g. grid coordinates,
reacommandad airspaed and altitude to waypoint, and type (tuming,
initial, target, recon, departure, approach, landing). You are expectad 1o
"Transmit Reconnaizsance Data" (]} when reaching a reconnaissance
waypaint. The first and last waypoint of any flighiplan cannot be moved.,

Back: click to return to previcus zoom level,

Fit: click to ratum lo original setlings of zoom and rotate,
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Key: displays the map key. Click on the Key butlons to turm slements
onfoff ¢.g. hills, roads ale.

Met: click on this to view Meteorological conditions for the flight. Wind
direction is FROM South, FROM East etc, For example, a wind
direction of South East will be blowing froem 135 degrees and vou will
drifl Mordh West i.e. 315 degrees.

Pay: click to view the Payload diaplay. Weapons may be loaded
Payload Window symmetrically only, on wing tips, inner pylons and outer pylons. The
chain gun is always fully loaded prior to take off. Full fual is always
loaded. Salect raquired weapon and elick on the appropriate pylon,

3D: first click on the Disable button in order to reduce confusicn when
using the 30 function. This mode opens a small window containing a
3D visual, usad for exploring areas of the map. The window has three
salectable modas:

Fly: click on any point on the map and the 3D visual window will
“iy™ 1o that kocation. If the left mouse button is held, the 30 view
will fly to the location of the mouse pointer. If the mouse is
maoved whilst holding the left button, the 30 visual will follow tho
CUrsor.

Foint: click on any point on the map and the 30 visual window
rotates about the point, looking down at the ground.

Sat: a vertical “satsllite” view of the ground.
Click, hald and drag on the boltom right hand corner of the window in

ordar fo resize the window. Click on the 1op left "close box® to closs the
30 window.
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FLYING THE APACHE

Compared to many modern helicopters, the Apache is easy o fly.
Automatic stabilisation systems and fly-by-wire lechnology have
reduced Ihe Apache pilot's workload enormeously. We have taken
Apache-Longbow one step further and included a simplified *Arcade"
option that will significantly reduce the likelihood of a novice crashing.
For thosa of you who are mora familiar with helicopter controls,
Apache-Longbow includes a "Realistic" option that has bean modelled
on the authentic performance of the real helicopter

Handling modes

Arcade mode:

To take off, press [T to increase your allitude and press (A to decrease
your altiluda. Thase keys represaent the pilot's collective lever with
which he contrals his rate of climb or desceanl. In this mode, this is the
only means of adjusting your altitude. The rate of climb or descent
depends upon how long the key has been pressed.

Push ferward on the joystick (or press [+]) to accelerate, The helicoptar
will adopl a nose-down attituda but will not descend. Centralise the
joystick when you have reached the desired forward spead.

Full on the joystick (or press [1]) to slow down, The helicopter will adopt
a nosa-up atlitude but will net climb. Centralise the jovstick when yvou
have reached the desired forward spead.

Al low lforward speeds or in the hover, moving the jovstick left or right
will result in sideways flight. Moving the joyatick left or right at higher
forward speeds will bank the helicopter, resulting in a turn onto a new
heading.

Al low forward speeds or in the hover, pressing [Z] or [X] will yaw the
helicopter left or right. For example, if you press (Z) or [X] when in the
hover you will tum on the spot. This effect reduces as forward speed
INcreases.,
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Aprobatic manoauvres such as loops and rolls are not possible in the
Arcade mode. Maximum forward speed iz approximately 150 knots.

Realistic mode:

In Healiastic moda, Apache-Longbow bacomeas totally asrobatic and ia
capable of perdorming manoeuvres typical of the real helicopter. To
axplait the full agility of the Apache, it will be necessary to coordinate all
threa primary flight controls in some manoceuvras. Variations in
aerodynamic efliciency due to forward speed, air density, aircraft
waight, profile and induced drag and other effects are included 1o give a
clozer reprasentation of the real arcrafl.

Controls
Az in the real Apache, you have three primary flight controls; ]
Cyelic contral - the central joystick giving pitch and roll -—;;ﬁ?-'.:: ij'

control. As the main rolor bladas rotale, the angle of altack —
on .Eal:.h blade is altared "v.:*,fchcally‘ t{? piteh or r-j‘:-l.l .Ihﬂ R R
halicopter. At low speeds, this control is used to initiate

movemeant in the desired direclion &.g. lorwards, sideways ar

rearwards, At higher forward speeds, the genermal effect of / -"‘fqﬂ\t
forefaft cyclic joystick movement is to put the helicopter into a _._. _.s? _E:;:iw
dive or zoom climb., In Apache-Longbow, the cyclic control is -\ r e

an the cursor keys or joystick 1. CVELIC - PITCH ROLL

Collective lever - governs the amount of Iift generated by
the main rotor blades, As the main retor blades rotale, the
angle of attack on all lour blades is altered "collectively™ to
increase or decrease the overall lift. In the howver, the
collactive lever contrels vertical ascent or descent rata, To
sustain high forward speeds, the collectve lever is raised
significantly in order to generate the extra lift required 1o
ovarcomea asrodynamiz drag. Variations in lift with forward
spead also affect the collective lever setting necessary 1o —
maintain leval flight. The power demanded from the enginas TAIL ROTOR - YAW
by tha main rotor blades is measured as “torgue” and
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FLYING THE APACHE

helicoptar pilots typically refer 1o pulling percentage torque rather than
o a collective lever setling. In Apache Longbow, collective levar contraol
ia on keys [Q) and [A] or a throttle stick! throttle wheel. Keys (1] to (0] can
also ba used lor presal lorque sattings 10% to 100%.

Tail roetor controls - used to yaw the helicopter about its vertical axis
(9. tuming on the spol whean hovering). In a real helicopter, the pilot
contrels the pitch of the tail rotor blades with his rodder pedals. In
Apache-Longbow, tail rotor contral is available on keys [Z] and [X), [ins)
and , a sacond joystick or udder pedals if available.

Brakes - active when pressing [B]. Usea to slow down whean taxiing on
ground.

Time compression - For pericds of flying where you may wish to
speed up your progress, press [Tan®y for several levels of time
compression. Press (Cm| and [Tanks) to resume normal time.

Joystick - press keys and [J] te switch between keyboard and
joystick operation, Centralise your joystick and press keys [All] and [J] to
recalibrate your jovstick in flight. Further information regarding joyslick
oparation can ba found in the chapter on System Configuration.

Manoeuvres

Taxiing

The Apache is filed with two main undercarriage wheels and a tail
wheeal. allowing it 1o be taxied and steered on the ground. To initiate
movemant, it is necassary to raize the collective lever to approximately
20% torque. This iz insufficient to lift the helicopter off the ground but
forward movemeant may be started by pushing on the cyclic contral, By
varying the torque setting with the collactive lever [up o a maximum of
approximataly 50%) it is possible 1o 1axi up to speeads in the region of
80 knols. Al this sort of groundspaed, the Apache will be on the verge
of bacoming airbome. Be sure to centralise the cyclic control before
pulling any mora torgue or alse you will nose dive immediately yvou
become airbome, with disastrous consequances. To slow down, use a
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combination of pulling on the cyslic control and the whaal brakes. It is
possible to taxi slowly backwards by pulling on the cyelic contral but is
not possible to laxi sideways.

Steer on the ground by using the tail retor, For safety reasons, tail rotor
effectivaneas reduces as forward spaead increasas.

Take-off to the hover

This simple manseuvre is executed by raising the collective lever 1o
approximately 80% forque. The rate of ascent will be dependant upon
the tolal waight of the helicopter. Having reached the dasirad haight,
reduce the torque setting until the helicopter is na lenger elimbing.
"Ground cushion" effect will reduce the torque required to hover balow
approximately S0 faet. This effect can best be demonstrated by
lowering the collective lever whilst in the hover just encugh to give a
slow descent rate. The helcopter will descend until ground cushion
effects counteract the descant rate.

Transition from the hover to forward flight

To accelerate forwards, it is necessary to pilch the halicopter nose
down. In so doing, lift frem the rolor blades provides the lorce
nacessary to accelerate the aircraft. However, the action of piching
down reduces the vertical component of lift and unless the collaciive
lever 15 raised lo compensate, the helicopler will begin to sink. The
correct technique is therelore a combination of pushing the cyclic
contral 1o pilch down and pulling on the collective lever 1o mainiain
altitude. With practice, maximum acceleration can be achieved by
pitching io at least 30 degrees nose down and pulling 100% torque, As
forward speead increases, adjust the pitch altitude in order to keep the
vartical spoed zero, Bring the fuselage level when the desired speed is
reached and adjust the collective sefting 3o that you are no longer
climbing.

Forward flight
The Iifl generated by the rolor blades increases wilh lorward speed - &
phanomenan Known as translational [ift. The nel result of this is a
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reduction in torque required to maintain level flight. This continuas untl
approximately &0 to 70 knots at which peoint the increase in
aerodynamic drag begins 1o require an increasing amount of torque up
o the maximum spead.

Turning

At low speeds and at the hover, tums are executed with the tail rotor
cantrel. Al higher speeds, tums are executed by banking left or right.
With the realistic handling moda, the halicopter will tend to sideslip as
vou bank, but the effect reduces as forward speed increases. Haight
loss in a tum is offsat by increasing the collective control rathar than
pulling back on the cychic.

Slowing down to hover

The most effective way to slow down is 1o pitch up by gently pulling on
the cychic control. Offset the zoom climb by simultanecusly lowering the
collective laver, Reduce the pilch angle as the speed decreases,
ramambering the increase the collective sotting to avoid loss of haight.

Slow down to less than 10 knots and press key [0 for autehaover. Your
speed will decay 1o zero and yvour aliitude will stabilise. You may
maneeuve at up te 10 knots with autohover engaged. The systam will
cut out above this speed. Use vour collective control to adjust altitude.

Landing

Normally executad from the hovar, Carafully lower the collaclive lever,
manitonng your rate of descent. Adjust your position over the ground if
necessary by gentle banking pricr to touch down. Damage will result if
yvou land whilst fiying sideways or rearwards.

Sideways & rearwards flight

The Apache is surprisingly agile and may sustain sideways and
rearwards flight up to approximately 60 knots. Care must be taken
when executing such manoceuvres as you have no indication of
airspead or groundspeed in these conditions. It is easy to get
disanientaled when using the tail retor controla.
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Loops and rolls

Parhaps tha most impressive manoauvras of all, the Apache ia capable
of looping-the-lcop and full 360 degree rells. To execule aithar
manaeuvrea, you will nead to be flying at a regsonable forward speed
and at a safe altitude. You are advised to practise your tachnigue in
training, with crash detection switchad off, in order to familiarise
yoursall with the spaed and aliilude requiremants.

Torgue turns

Ancther common helicopter manoceuvre is the torque tum. Executed
frequently al airshows, the manceuvre invohwes pulling up inte a steap
climb, yawing through 180 degrees as the speed bleeds off to zero, and
pulling out of the steep dive as the speed increasas,

Slart by making a mental nole of your heading. Bagin the manoceauvre
by pulling up into a steep climb, simultanecusly reducing the collestive
lavar o ara. As vour spead drops below 20 knots or s0, apply left tail
rator o vaw the helicoptar round imto & steep dive. You will need to
anlicipate the required heading by releasing the tail rotor befora you
have yawead completely through 180 degrees. As the speed builds up in
the diva, pull back on the cyclic control and increase your collective
softing. You should now be flying on a reciprocal heading, i.e. your
original heading plus 180 degrees. Practise the manoceuvre in both
directions, left and right, until you can apply just encugh tail rolor o yaw
reund to the new heading. This manceuvre is very useful when you
wish to reverse your direction of flight quickly.

Autorotation

This is the helicopter's equivalent to gliding in a fixed-wing aircraft.
Contrary to what many might expect, helicoplars do notl immeadiaisly
drop out of the sky after the total loss of engine power. Providing that
the pilot responds quickly by reducing the collective setling to a
minimum, il is possibla to {ly, manoeuvre and land safely (with
practical).
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The Apache's ideal aulorotalion speed is approximalsly 80 knots, Al
thiz speed the descent rate is roughly 40 feet per second, which if
unchecked, is just within crash survival limits for the aircrew and
airirama. The objective howevear 15 to land at a much gentler rate, in the
region of 10 fael par sacond or less,

In the avent that yvou lose total engine powear, eithar through battle
darmage or running out of fuel, your first and immeadiate task is to
reduce the collective sefting to mimmum. Failure to do this will result in
tha rotor blades slowing down rapidly, followed by loss of control.

Howewver, with the correct procedure, the resulting descent rate will
provide sufficient "windmill effect” 1o maintain the rotor blades at or near
100% rpm. You will alao need to maintain a forward spaad of
approximately 80 knols, so dive if necessary 12 achieve this condition.
The Apache will stabilise in forward flight, descending at approximately
40 feel per second, Your nex task is to decide where to land, Having
chosen your sile, manceuvre your helicopter until you are on the
approach, decreasing your forward speed by gently piiching up as you
approach the landing paint. As you descend through 100 feet, reduce
the rale of dascant by carafully increasing the collactive salting. This
will result in a slow bleed off of rotor speed as vou maks your final
adjustments for touchdown. The tendency is to either raise the
collective lever too early, resulting in a hover 100 high off the ground
with the rotor blades slowing down rapidly, or to raise the collective
lever tog late, resulting in a very heavy landing.
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internal views
Baoth pilot and copilst/gunner have tha following 5 viewing modes from
within the cockpit:

view key

Forward (pilot) [F2 | or [Home)
Forward (copikat) (F3 ] or [PgUp)
Shift view right (45 deg. and 30 dag.} [Fa ] or [End]
Shift view left (45 deg, and 30 deg.) [F& | &r [Pg Dn)

External views

Tracking view

Prass [F& | to view your helicopter frem an external viewpeoint. The
pasition of the viewpoint may ba rotated around the aircraft using [Az]
and cursor keys (or joystick), zoomed in with [An] and [Q], and zoomed

out with [ai] and [4].

Weapon view
Press [F7 | to view from the weapeon first launched. Rotate and zoom
controls as gabove

Weapon target view
Prass [FB | 1o view weapan from designated targatl (quided missiles

LY

only).

Target lock view

Press [Fg | to look towards the currently designated target from outside
yaour airerafl, When you are heading directly towards your target yvou will
be viewing voursalf from the rear.

Remote view
Press [Fig] to fix vour viewpoid at the current location of yvour helicopter
The view rolalas to track your aircrafl as you manoauvra.
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Spectator view
FPrass [F1 | to fix the viewpoint al the current location.

TADS viewing modes

Press [T] to view the outside world though the TADS aystem. In the two
player “pilot/gunner” made TADS is selectable only by tha copilot!
gunner. All mades are steerable 30 degrees up, B0 degrees down, and
120 degrees left and night, Use (=] for higher magnification or (<] for
Iwer magnification. The three TADS modes are:

Direct View Optica [DVO). a telescopic view with magnification
saleclable betwean 3.5 timeas and 16 limas.

Forward Looking Infra Red (FLIR): an infra red image with
magnification selectable between 2 times and 11 limes.,

Day TV: This is a TV image with magnification seleclable between 28
times and 126 times.,

Helmet mode

Press [H] to select Helmet mode, a full screen steerable view. Available
te both pilot and copilstigunner, this iz a *1 magnification full screen
heimet display. The view is steered by pressing [alf] together with the
cursar keys, or by pressing Fire button 2 togethar with moving tha
joystick, The view may be steered 90 degrees left and right, 20 degrees
up and 45 degrees down
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MULTIPLAYER GAMES

Two player

These oplions allow you 1o link two compuiers via modem, direct cable
Ink or network, and fly with a friend. You will need a copy of Apache
Langbow on both computars,

Access 1o the two player gamas is as follows:

1. At the Main screen select Flight.
2. At the Flight screen select Two Player

MB. details of two player games are nol saved 1o the pilot's log.

Two player game modes

I} Combat - a simple head-to-head dusl. Scares will be displayed at the
debrialing betweaen flightz. Either player may select weather conditicns,
time of day and crash delection on/off.

i) Leader /f wingman - In this oplion, yvou will each fly your cwn
Apacha. You may fly cooperatively on any of the single missions in any
combat area. Leader will select war zone and mission. Both players will
then be briefed,

i) Pilot / gunner - In this option, you fly in the same Apache, one in
the frant seal (copilet/gunner), the othar in the back (pilet). You may fly
on any of the single misaions in any combat area. Pilot picks war zone
and mission. Both players will then ba briefad,

Set-up

(a) Connection via modem

The modem interface supporis any Hayes-compatible modam (AT
commands) that is capable of at least 2400/2400 baud (V22 bis 2400)
but we recommend a Va2 modam [(or batter) with a sarial port baud rate
of at least 18200, If you run at a baud rate of less than 19200 tha game
may show down
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MULTIPLAYER GAMES

To use a modem for two player games, procaed as follows:

1. Connect a madem to any serial pord (COM1 1o COM4) and select the
port by clicking on the appropnate screan bullon,

2. If a non-standard port IR0 is used, salect the appropriate butlon.

3, Select a baud rate. We recommend playing at the highest baud rate
available on your modem. (19200 baud for B250 |G, 38400 baud [or
16450 IC and 115,200 baud for 168554 1C)

4. Select your madam type.

5. Click on the Modem bution to enable the modem controls. The
dialogue box will dizplay “Initialise modam” followed by initialisation
massages and OK il succassiul. If a problem occurs you will sae a
message e.9. “transmission error” or "no raply, reset modem and retny®,
Furthar explanation on faull finding s given balow

G, Click on Game Mode for two plaver options ¢.9. Combat, Leader/
Wingman, FilotGunner. Select each player's function - one playver must
salect the laft buttcn and the othar player the nighi button.

7. Decide which player will be the “caller®. The other playear will be the
"recanar’,

B, For the caller to dial a number, click on the "Phane ne" button, entar
the number, (sea your modem manual for any spacial command
characters) followed by [=Enter].

8. Select Tone or Pulse dialling and then click on the dial buttan, The

dialogue box will say "Dizlling number” lollowed by "Connact nnnnn™ if
auccassiul, whare nnnnn 15 the baud rala.
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MULTIPLAYER GAMES

Possible errors are:

1} "Mo dial tone® - check that your modem is connected to the phone
line,

i} "Busy” - line is engaged

) "Moo answaer” - receiver not responding,

v "Moo carrier” - receiver's phone is answearing bul his modem s not
rezponding

Seo below for othar arror messages.

10, The receaiver may use aither "autc-answer” or "manual answer"”, For
autc-answar, click on tha "aulo-answer” button and wait for the phone
o fing. The dialsgue box will say "Awaiting call”, fallowed by "RING"
and "CONMECT nnnnn" when the phone has rung and the connection
has boan eslablished. Altamativaely, if yvou wish to usa manual answer,
click on the "manual answer” button when the phone rings.

11. As s00n as communication between the two computers is
established, the dialogue box will print "Testing link", then "Machines
linked", "Menu data sent", "Received other machines menu data",
followed by further inatructions. See below for details on the three game
modas,

12. I an error ocours when testing the link, detarmina the cause of the
error and try again by prassing tha Starl Game bullon.

13, Te abort a call ence connection has baen made, click on the "hang
up® button. The dialogue box will confirm thiz by prnting "Hang up
phone followed by OK if successful.

14, The "Command™ button is used to send commands to the modem to
reconfligura if, check is status etc, To sand a command, click on thea
button, enter the command and then press [«Ener]. Clicking on tha
button will abort entry and the command will not be sent,
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15. The por numiber, interrupt, baud rate, modem type and phone typa
are all saved in the file PREFS3.CFG =zo that the program iz already
configured when you next use it. The phone bock section allows you 1o
save up to six frequently used numbers, emearad as lollows:

i) type in the phone number (see 8)

i) prass the "phona book sat” bultan

iy elick on the phone book button where you wish fo save the number
) erter the text siring and press [«=Ener]. The phone numbeaer is now
saved on this butlon.

Fault finding when using a modem
Modem messages ara the same as lhe slandard Hayes messages with
the following additions:

*Checksum arror! data corruption

"Unexpecied responsea"” expecting OK bul got a different response
“Unrecognised responsa” not a recognised Hayes responsea
*Transmission arror sanal communicalion problam

“Timeout arror” no response from modam

All errors describaed balow for direct link operation also apply.

Problems

1. If the modem is nolt responding:

i} Check all conneclions and that the modem is switched on.

i) The modem may be in "quiet" mode, The modem controller has been
written with a amarl recawer which will allow the modem (o be in half or
full duplex mode, with short form or varbose responses, but it cannot
cope with quiet mode "ATQ1". Try cancelliing this mode by sending
"ATCHO® command.

2, Communications arror whean "Testing link":

i} Both users should try to re-establish the link by clicking on the "Star
Gama” bulton.

i} Have you salacled a baud rate that is compatible with your modem?
i) Try using the lowest bawd rate i.e. 2400
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3. Did you dial the wrong number? Select "Hang up® and retry.

4. Have you selected the right COM port? Check to see which port your
cable or modem is plugged into,

&, Ara you clear about whe 5 the "callar” and who is the “racawear? I
wau Both Iy 1o be “caller” you will get nowhere.

&. Il you phone has a "Call waiting" lacility, this may disrupi the modem
connaction during your game. It should be possible to disable this
feature temporarily prior to starting your game. Check in vour phone
handbook,

b) Direct link using null modem cable

If wou mtand to use a direct cabla link, &8 "null modam®™ cable muat ba
connected into a serial porl on each computar. For pin connaclions, sea
diagram. The plugs on the end of vour null modem cable must match
the poris of both computers, The ports will either be 8-pin or 25-pin, and
will probably be male (pinsg),

Iif wou do not have a null madem cable, you may order one diract from
Digital Integration sales on 01276 684959, Check the parts on both
computers before ordering yvour cabla. As the diagram shows, thara are
three possible configurations for your cable.

Flease nota that you do not need a modem n order to use a "null
modam” cable. Just plug one end of the cable in 1o a serial port {e.g9.
COM1) on one of the computers and plug the other end into a serial
port (e.g. COM1) on the other computer. The length of cable will limit
how far apart you can place the computers, up to a maximum of several
hundred feeal.

FProcead as follows;

1. Specily the baud rate, interrupt number and serial port yvou wish to
use. The same baud rale must be used on each computer, If you run at
a baud rale of less than 19200 the game may slow down,
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2. Select Game mode e.q. Combat, LeaderWingman, Pilot'Gunner.
3. Click on Star Game bution,

4. Tha dialogue box will announce “Testing link™ followed by "Machines
linked", "Menu data sent”, "Received other machines menu data",
foliowed by furthar mstructions.

5, "Testing link" may be aboried by pressing "Slar Gamea” key.

Fault finding when using direct link
i) Are the pin conneclions corract on your cable? Chack the diagram.
i) Have you both selected the same baud rate?

Error messages

"Timeout" - one or both computers are not receiving data. The
possible causes ane:

i} compuiars are not connectad to each othar

I} cable connected to the wrong serial port or incorrect sarial port
salecied

iii) faulty cabla

iv) differant baud rates selected

W) mara than 30 seconds had elapsed between bolh players selecling
Start Game.

"Transmission errer” - this is caused by data cormuption, possibly
due o an excassively long cable or an electrically "noisy™ environmant.
Try re-routing the cable.

“"Checksum error” - sae Transmission error

“Error both players must pick combat or leader/wingman" -

players have selected different game modes. One playver must change
o that the game mode selecled on both machines is the same,
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MULTIPLAYER GAMES

"Error - both RED leader or both BLUE leader®. Bolh players have
salecled the same oplion. One player must change.

c) Connection acress a network
Two player games may also be played using a network to connect the
two computers. Proceed as follows:

1. Selact Metwork on the Two Player scroen
2. Select Game mode e.g. Combat, LeaderWingman, Pilot'Gunner.

3. Both players must select a commen channel number that is different
fram amy other players on the netwaork.

4. Click an Start Game button

Network game
Up o sixteen usars may play against each other across an ipx natwork.
Accass 1o tha network game is as follows;

1. At the Main screen select Flight.
2. At the Flight screaen select Network

ME. delails of network games are nal saved to the pilot's log.

Once you reach tha Nelwork Selup screen, you will see a list of up to
16 players, Click on the "Enter name® button, type in your name (up to
eight characters) and press [+Ener]. Your name will be added to the list.
Preferences isled on screen should alss be set or reset

Click on Take-off when all players are present on the list. Your start

position is at one of 18 randomly-selected positions. During the game, a
player may repair damage or re-arm with weapons by landing. Press
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SYSTEM CONFIGURATION

Preferences

A number of program features are user-selectable and are collectivaly
referrad to as the Preferences. Depending upon your hardware
configuration, the following aplions will determine how this product runs
on your computer. Salect the Preferences screen as follows:

At the Main screen select Preferances.

Visual detail: In the uppar left comer of the Praferances screen you
will seg the Visual Window. This demonstrates the level of visual
complexity conirolied by the slider bar beneath the window. Use the
mouse pointer to drag the slider from minimum complexity at the left
hand end o maximum complexity at the right hand end, Maximum
complaxity includes features such as Gouraud shading, lexture
mapping, hght sourcing and maximum visual mangea. Bear in mind that
less capable compulers will slow down as you increasea the visual
complaxity.

Screen mode: seleclable as either low resclution (320 by 240 pixals)
or high resslution (640 by 480 pixels). Slowear computars will banelit
from running in low resoluticn.

Flight model: selectable as Arcade or Realistic. If vou are not familiar
with the controls of a helicopter, the arcade flight model is much easier
te fly

Enemy rating: selectable as Poor, Fair or Good. This "difficulty factor”
will detarmine the effectveness of the enamy.

Mizzion Planner: selectable as Disabled (default) or Enabled, The
mission planner is describad in delail in the chapter "Mission Briefing"

Animations: selectable as Dizabled or Enabled (default). Users with

slower machines may wish o disable the animations that preceds gach
CAMPRIgN MISSon.
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SYSTEM CONFIGURATION

Sound: Speech oo
Music onloff
Eftacts off, mmemal, full

Card: click here to view a list of card types, Select your card or its
naarast aquivalant.

Address: the address of the card, The program will attempt to set this
for you, If the sound does not work, check vour sound card manual,

interrupt: interrupts selling for your card. The program will altempt o
sal this for you. If the sound does not work, check your sound card
marnual.

DMA: DMA setling for yvour card, The program will attempt to set this
for you, If the sound doas not work, check your sound card manual,

Controls: The last tem on tha Prelerences screan concerns tha type
of device you wish to use for each of the hehcopler controls, The
Collective (upfdown), Tail Retor (yvaw) and Cyelic [pitch and roll)
controls are selectable as follows:

Collective keyboard or
throttle stick (or throttle wheel)

Tail rotor keyboard or
pedals

Cyclic keyboard or
joystick or
Thrustmaster FCS or
Flightstick Pro or
Virtual Pilot Pro



SYSTEM CONFIGURATION

The diagram shown left gives visual confirmation of
oparation of saach of the controls, including the coolie
hat if available.

All of your prefarances are automatically saved lo
dise and will be presat automatically when you next
load the game. NB. All pilot logs use the same
preferences.

Joystick preferencss

Joystick configuration files
Files are located in the following directories:

Joystick Directory

Gravis Phoenix APACHEVZOMTROLESWGRAVIS
Thrustmaster WCS APACHEMCONTROLS\TTHMASTER
F-16 FLCS APACHEWCONTROLS\THMASTER
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JOYSTICKS

‘?—\‘1"“ Arm and selac! weapon
F:r-r." 'l'i'l'.l\l.r.h;:lrl e R \\\

STANDARD JOYSTICK
Arm & select weapon "COOLIE HAT"
"“--.‘,_._h up - Gunner front view
dovin = Pilal fronl viaw
left - Look left
Fife Walpon — right - Look right

THRUSTMASTER FCS

b2



THRUSTMASTER FCS

U FMVS onfoff
M Amn & select weapon
D Unam weapon

laft -

Firg weaapan

U ECM on/off _ ,
M Select lime compression ———{,
O Cancal bme comprassion =

U Transmil reconnaissance dala
M Rotale extemal view
D Joystick recalibrate

right -

U Apache extemal view
M Gunner fronl view
D Salacl naxl waypoint

- U Remote view

M Pilot front view
D Salect previous waypaoint

U Weapan view

M Look left

D Tail rotor lafl

U Weapon argel view
M Loock nght

D Tail retor mght

63



CH FLIGHTSTICK PRO

VIEW CONTROL

Up - Gunmnar front wview
dowwn = Pikal front view
left - Loak lait

right - Look right

saelect naxt targel

Lockiunlock targel

Lrm z2nd salect
WEAPGN

Fire: waapon

Cyelic conteod

Y-ams frim

THROTTLE COMTROL
Callestive upidown
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Sedect next
tarpet

CH VIRTUAL PILOT PRO

Lockiunlock

Eanget

/]

A - gy
e

Raotaie
axlternal view

Arm & select
WA
Heleasse
chafifare

4-WAY TRIM SWITCH

up -

bl -

right -

Raise magnification

down = Lower magnification

TADS view'

sedect TADS mode
Helrmed view

J-WAY VIEW SWITCH
up - Gunner front view
down - Pilof fronk view
lefi-  Look left

fight - Look rght

Fire
WEEpOn

THROTTLE COMTROL
Collectve wpidawn
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PHOENIX FLIGHT & WEAPONS CONTROL

Arm & sedecl weapon

Release flarae
Fire weapon "'1,.‘ Releass chafi
r TADS view'modo -,\ / Lo
r TADS/radar targat urdock lamget

N
- Lower magnification %

% Mt largel
- Raise magnification Qﬂ ¢:?

= Helmet tracking view Ratate viewpoint
T AT o Select secondary functions
- Weapon view
’ Select ime compression

=
N

N
N
WV

Radar mode

" Radar range

(3 3 3 — Holdresume radar updale —
L m o D S B S
o oo=0 o0 oS - D o =S
=
nn-: nﬁ &qgmbﬂcg = o % S osoo
= - = =
= o3 =]
= = e e e e
e o &0 ==
! S o = o
Gunmner frant view = — T e
= cﬂ =
=
; = T N
Look right S
q. E oy —
Pilot frant view - |
Lotk Bt R

Throttle: Collective
Fuddar: Tail rolor
PRIMARY FUNCTIONS
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SYSTEM BY ADVANCED GRAVIS

- Tactical display ranga
PHVS andofi
[ - ECM onfoff

r Tramsmit recon data

- Romcle view Rotate viewpoint

Select primary funcliens
= Weapon larget view
Cancel fime compression

[ Brakes

[ Target lock view

fﬁf?ﬂg

IHADSS contrast adjust
_,_,.a—ﬂ Pravious waypaoint

i Q@ Q — Nextwaypoint ' .
Iy
'-f:. n-ﬂaénannvc iiiﬂﬂﬂ-::ga
= = = — 1:h= e = = S 2
[ a st a o o oy
S oo =
= oo =2 o
Hydra-pods up ..:..:._E:= =.=.ﬂ A
=" ﬂc =
Select right MFD A ﬂED
=
Hydra-pods down Eaﬂ -
Salect et MFD
Thratlle: Cobeative
Audder: Tail rotor
SECONDARY FUNCTIONS
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THRUSTMASTER F-16 FLCS

Lockiundock targed Up -  Gunmer frand view
J a down - Pllot front view
left-  Look left
right - Look right

up- U Salact tima comprassion
M Select next waypaint
D Selact next waypaint
down - U Cancel lime comprassion
M Selact previous wavpoint
D Sedect previous waypaint

laft- U ECM anall
M Tail rotor left
D Tail rofor left

right - U Auloc-chaftfauio-flare onfoff
M Tail reder right
D Tail rolor right

| TOP VIEW

=

up- U Pausafrasums
M Apache external view
D Apache exiernal view

down - U Joystick recalibrate
M Targel lock view
D Targed lock view
left-  Weapon view
Iir.- right - Weapaon target view

U Unarm weapan
M Arm & salect weapon
D Am & select weapan

Fire weapon

up - U IHADSS contrast adjusi
M Rarmobe view
D Remote view

down - Speciaior view
left-  PHVS onioff

right - Transmit reconnaissancea dala

Ralzase chaff & fare

Fotate axtaermal view
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+ WCS SETTINGS

U Raise magnification U TADS '.ncwm:h:::* TADS mode
M Naxt target M Hydra-pod
D RAadar mode D Selact r'rnxt nqh.1 MFD

U Lower magnificafion
M Select previous target
D Salec! radar range

L Hedmal viow

M Hydra-pods dawn
D Salect next laft MFD
Rocker up
Rockar middla ———
Rocker down ——

U Brakes
M Lock/unlock target
D Hold/resume radar updale

U TADSradar targat sedect
M Relaase chaff arnd fare
D Select tactical display ranga

WCS MARK Il ROCKER SWITCH POSITIONS WCS MARK || BASE SWITCH SETTINGS
U indicatas rocker swilch up Set black hat switch to DIGITAL
M indicates rocker switch rmuddle Set red switch to ANALOGUE

D indicates rocker switch down
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THRUSTMASTER F-16 FLCS

Lockiunlock target up -  Gunner front view
dowrn - Filot front view
left-  Look left
right- Look right

up = U Selact lime comprassion
M Selact next waypain
D Salect naxt waypoinl

dowin - U Canceal lima comprassion
M Salect pravious waypalnt
D Salect pravious waypaint

left- U ECM anfoll
M Tail rotor laft
D Tail rofor lef
fight = U Aute-challfauto-lare anfalf
M Tail rotar reghl
D Tail rotor right

| TOP VIEW J

=

Ed

up - III;II Eausnla_l."rﬁutgna -
PECNE axiarmal Vst
Hl E?nirtan ;;&T:mpﬂn -~ D Apacha exlarnal view
D Arm & selecl weapan f_,-"’“ down - l!;tll L_:_c-y'sﬁm re-knral_ibram
arget lock view
D Target lock view

I kalt-  Weaapon view

lr. righl - Weaapon targal viaw

up- U IHADSS contrast adjust
M Remocle view
D Remaole view

down - Spactator view
laft- PMNVE andolf
righl - Transmil reconnaissance data

Halease chall & flare

Fotate external view
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+ WCS SETTINGS

U Raise magnification U TADS view'salact TADS maode
M Mext target M Hydra-pods up
D Radar mode D Salect next right MFD

U Lowar magnification
M Select pravicus langat
D Select radar range

U Helmat view
M Hydra-pods down
D Selact naxt kit MFD

U Brakes
M Lockiunlock targpat
D Hold/resume radar update

U TADS/radar farget select
M Ralease chaff and flare
D Select tactical display range

WCs MARK Il ROC I{_Eﬁ SWITCH POSITIONS WCS MARK Il BASE SWITCH SETTINGS
U indicates rocker switch up Set black hat switch to DIGITAL
M indicates racker switch middie Set red switch to ANALOGUE

D indicates rocher switch down
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TWO PLAYER PILOT CONTROLS

70

MISCELLANEOUS CONTROLS

End mission [Cm] [Esc
Joystick onfoff o] [J]
Joystick recalibrate J)

PRIMARY FLIGHT CONTROLS

3

Cyelic forward
Cyelic backward
Cyclic laft
Cwvelic right
Collectivie up
Collestive down

IBEIEREIRE
o
[+

Collectve presels {10 o 100%) o [o]
Tail rator laft [Z] or [ins]
Tail rator right [(X] or [Dal]
Brakes (B]
Autohover 0]
COCKPIT CONTROLS

Salect left MFD function M

Select previous left MFD function  [&5] (1)
Left MFD on/off [ [0
Selact right MFD function m

Select previous right MFD function  [{-8nift] [T)
C

Right MED orvoff o
Lower moving map magnification (<]

Raise moving map magnification [=]
IHADSS contrast adjust 8]
Select next waypaoint (M)

Select previous waypoint [£+Shin] [N]
Halmet tracking view (H]

Select tactical display range (%]

PNWS on/ofi [w]
COCKPIT VIEW CONTROLS

Filat front view [F2 ) or [Homea)
Look loft [F4 | or [End]
Look right [F5 Jor [Pgon

EXTERNAL VIEW CONTROLS

Apache external view [FE |

Weapon view F7]

Weapon target view (Fa ]

Targat lock view [Fs ]

Ramota view [Fio

Spectator viaw [F1]

Rotate view [A] + cyelhc

controls

Zoom out [=]

Zoorm in [=]



TWO PLAYER COPILOT/GUNNER CONTROLS

MISCELLANEOUS CONTROLS

End mission
Jovstick onfoff
Joystick recalibrate

]

BB

COCKPIT CONTROLS

Salect laft MFD function [

Select previous left MFD function  [{-8hift) [T
Left MFD on/off cu] [T
Select right MFD function (1]

Select previous right MFD function [GSaif) (1)
Right MFD onfofl [Carl (1)
Lower moving map magnification [=]

Ralse moving map magnification =
IHADSS contrast adjust [1]

Salect next targat +Hac e

Select pravicus farget
Lockiunbock target
TADS view, saleci TADS mode
Boresight mode onfoff

Lower TADS magnification
Raisa TADS magnification
Helmet tracking view

Select radar mode

Swiltch radar off

Saelect radar range

Select radar target priority
Holdfreswume radar update
Salect tactical display range
PNVS onvoff

ECM onfofi

Transmit reconnaissance data

[<] or [&-Shin[Backspace)
r|_'

slalnlcislE

UIEI@E]EEIIEE]@

WEAPONS CONTROLS

Amm and select weapon +—Entar

Unamm weapon PR

Fire weapon Spacebar

Release chaff

Ralease flara [F]

Auto-challfauto-flare onioff Cm| [T

Hydra-pods up W

Hydra-pods down =]

COCKPIT VIEW CONTROLS

Gunner front view [Fa ) or [Pgug)

Loak laft [F4 ] or [End]

Look right [F& ) or [FgpDn)

EXTERNAL VIEW CONTROLS

Apache axtermnal view G

Waapon view

Weapon target view

Target lock view [Fg ]

Remaole view Fio

Spectator view [Fi1)

Rotate view [alt] + cyclic
confrols

Foom out <]

Zoom in [=)
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TWO PLAYER PILOT CONTROLS

72

MISCELLANEOUS CONTROLS

End mission [Ci] [Eze]
Joystick ondoff [Cart ]
Joystick recalibrate @] [

PRIMARY FLIGHT CONTROLS

Cyclic forward
Cyclic backward

(7]
Cyelic left [+]
Cyelic right =]
Collective up 3] ar [+
Collective down (A] or [=]
Callective presets (10 to 100%) (1] to (@]
Tail rotor laft [Z) or (ins}
Tail rotor right [(¥] or [Dal
Brakes [B

COCKPIT CONTROLS

Salect laft MFD function
Select previous left MFD function
Left MFD ondoff

:

=

Select right MFD function (1]
Select pravious right MFD function [$Shitt) (T)
Right MFD onoff [Cw] [T
Lower moving map magnification  [<]
Raise moving map magnification (=]
IHADSS contrast adjust 1]
Selact naxl waypoint (W]

Salact pravicus waypoint £+ Enitt] [N]
Helmaet tracking view [H]
Select tactical display range K]
PNVS onfofl V]

COCKPIT VIEW CONTROLS

Filot front wview [F2 | ar [Home|
Look lalt ar [End
Look right [F& ) or [Pg Dn]

EXTERNAL VIEW CONTROLS

Apache exiemal view [F& |

Weapon view [F7]

Weapon target view [F&]

Target lock view [Fa ]

Remote view (F1o]

Spectalor view (Fi1)

Rotale view (2] + eyelic

conirols

Zoom out

Zam in (=]



TWO PLAYER COPILOT/GUNNER CONTROLS

MISCELLANEOUS CONTROLS

End mission crl] [Esc
Joystick on/foff [E=] (4]
Joystick recalibrate All (]

COCGKPIT CONTROLS

Select left MFD functicn i
Soelect previous left MFD function - Snitl] [T]
Laft MFD onfoff [cr] [T
Select right MFD funclion T

Salact previous right MFD function  [<shin] [1]
Right MFD onfolf [T
Lower moving map magnification  [<]
Haise moving map magnification [=]

IHADSS contrast adjust (1]

Sealect next larget [ 5pE

Select pravious targal {*] or & Shi)Backspace)
Lockiunlock target ]

TADS view, salect TADS mode

TADS/radar target selact

Lower TADS magnification [=]

Raise TADS magnification (=]

Helmet tracking view

.,_
u e

Select radar mode [A]
Salect radar range =]
Select radar larget priority [n]
Haldfresume radar update m
Select tactical display range (K]
PHNVS onvofl V]
ECM on/off [E]
Tranamil reconnaissance data [B]

WEAPONS CONTROLS

Arm and select weapon
Unarm weapon

Fire weapon

Release chafl

Release flare

Auto-chaflfaute-flare onfoff o] (S

Hydra-pads up [w]

Hydra-pods down (5]

COCKPIT VIEW CONTROLS

Gunner front view [F3 ) or [Fg Lip)

Look left [Fa_] or [End]

Look right (E5 ] or [Pg Dnj

EXTERNAL VIEW CONTROLS

Apache axtemal view (FE)

Weapon view (FT]

Weapon targat view [Fe]

Targat lock view F8 ]

Remole viaw (Fio]

Spectator view (Fi1]

Rotate view alt] + cyclic
controls

Loom out [<]

Zoom in =]
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Most missions have been designed with a cruising spead of 140 knots
between wavpoints and a speed of 80 knots as you approach each target
area. This givas sufficient flexibility for you to adjust vour speed and
position relative to your wingmen. Your typical altitude will ba 100 faat,
Specilic details can be checked by using the waypoint box on the mission
plannear. ¥ou musl axecute the required task (e.g. destroy required targels)
and land al the |last waypomnl lor @ mission o be successiul, Ferfomancea
over and above the mission requirements may eam an oulstanding rating.

There will always be al leasl one wingman on your missicn, Until vou have
acquired combat experience. we suggest waiting a few seconds prior to
take-off and then joining the formation al the rear. This helps avoid mid-air
collisions and enables vou to keep track of yvour formation. Wingrmen will
not wait until you take-off, If your wingmen depart from the flight route, it is
probably because they are baing fired al or thay have engaged anemy air
defences. They will return 1o the flightplan but may not be able to cateh up
with you i you have flown on ahead. We do not recommend that yvou
attempt 1o remain in formation when engagad with the anamy.

Whan faced with the threat of an incoming missile, you are strongly
advised 1o tum sharply (jinking) to minimise the chances of being hit, The
same technigue is advised when baing fired upon by air defences &.q.
2323 AAA, Chalf and flares are dispensed automatically unless you
salect manual oparation.

On higher difficulty lavels wea recommend that you make maximum use of
available ground cover e.g. buildings and trees, Popping up {o launch your
waapons and then descending into cover will mereasa your chances of
survival significantly. Flyving low will decrease the likeliheod of SAMs,
particularly i you make use of the terrain i.e. keeping below the horizon.
You may change your payload durning briefing if yvou prefer a differant
weapon mit. Jus! ramember that Stingers and Laser-guided Hellfires do
mat function in fag. Fire your chain gun using short bursts. [ts range is
quoted as 4500 feet bul it 5 somelimes pessible to hit a target slightly
beyond this imit. s effectvenass will vary depanding upon the 'hardness’
of the targed.
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in Cyprus, bolh anamy and allied forces use common equipment &.g.
Leopard tanks, tracked Rapier and M113 APCs. The vehicles are
differantiated by colour - graan for alliad, broem lor enemy, but recogniion
can stll be difficult at long ranges. Use of tha TADS system can help to
identify targets visually, Be sure to check the inveniony in the manual, Priar
to ake-off, make a note of whers your route crosses the front line. This will
help prevent you from finng at allied forces. In tha confusion of battle tis
inevitable that this will happen and you will be requested to cease fira.

Unlike the arcade maodel, the realistic flight model does not have terrain
Iollowing, and aven the arcade madel is not nlallible when tlying at higher
speeds, Care must be taken in order 1o avoid crashing inko hillsides at night.

Tank fomations engaged in batile cccur frequently along the front line. These
torcas are accompaniad by air defence equipment e.g, SAMs and AAA. If yvou
ara fired upon, take out tha air delances but do not wasta waapons on fanks
unless this is the purposea of your mission. Focus yvour attantion on those
targets that fire at you! Use radar masking key (M) to reduce radar clutter.

[+]in order to obtain an overhead view of your landing spol. The aidield
apron can be a busy place with aireraft and vehicles moverments.

Pramotion through the ranks and medals are awarded as follows:
Mo, of missions completad

Lisutenan! Calonel ExT]
Major a0
aptain 15
Lizutenant 5
Warrant Officer o

Bronze Star: Awarded after successful completion of two campaigns
ar one campaign and ten single missions.

Distingulshed Flying Cross: Awarded after successful complaetion of
all three campaigns or two campaigns and twenty single missions.
Medal of Honowr: Awarded after successful completion of all three
campaigns and all thirty single missions,
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APACHE - DESIGN & DEVELOPMENT

introduction

The primary role of the Apache is to attack and destroy hostila
armoured vehiclas with maximum surprise and with maximum salaty for
its crew, This can be achieved under the most adverse weather
canditions, day or night, even after sulfering significant battle damags.

Development

The design of the Apache began in response 1o the U.5. Army
requirament lor a new Advanced Atlack Helicopter. A confract was
awarded to Hughes in June 1373 1o build two prototypes, the first of
which flew on 30th September 1575, Following a competitive fly-off
against the Bell model 403, the Hughes prototype AH-64 was selectad
far furlher devalopmeant,

Subsequent modifications in phase 2 included extension of the main
rotor mast by 9.5 inches to prevent the blades making confact with the
fuselage which was happening under certain manoauvras, The tailplane
was moved from the lop of the fin to the base of the tallcone to Improve
handling qualities. Three more prototypes were built with modifications
including a further extension of the rotor mast, swept-back tips to the
main rotor blades, a 3 inch increase in the tail rotor diameter and the
introduction of the "Black Hole" exhaust coolers.,

Performance

Agility or aircraft response 1o control inputs is fast and precise. The
Apache will produce 100 deg/sec rate of roll and & high instantaneous
turn rate, allowing it o bea manceuvred briakly arcund abstaclas al low
altitude. Sloppinass and slow response typical of most helicopter flight
controls are absent. In fact, pilsts tend 1o over control until they adjust
to the crisp response. Despite this, pilots adapt o the Apache's
handling characlaristics surprisingly quickhy.

Titting sharply forwards out of the hover and pulling 100% lorque, the
Apache reaches 100 knotls in 250 vards, equivalent 1& 0 to 80 m.p.h.
within 4.8 saconds. An impressive accaleration for a mashine weighing
over 7 tons! True airspeed in level flight with normal maximum
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APACHE - DESIGN & DEVELOPMENT

continuous power is approximately 150 kis, Aercdynamic drag rises
sharply above this spead, with 100% lorgue giving roughly 160 kts in
lewvel flight. The maximum speed in a dve {Vne) is 187 kis, The Apache
can survive a single engine lailure, aven in the hover.

Avionics

The Apache contaims many on-board computars with built-in self-test
and automatic taull detaction. Many of the "black boxes" are duplicated
in different parts of the arcralt 1o reduce wulnarability to enemy fire,
Much of tha avionic equipment is housed in large extemnal fairings
aither side of the fuselage.

(a) Flight Control System

The tlight control system is designed to simplity the task of flying under
strassful conditions. Pilols find the Apache easy Lo lly, even without the
autostabilisation. At the hear of the system is the Digital Automatic
Stabilisation System (DASE) which takes information from sensors
around thea aircrall and shapeas tha pilot’s contral inputs to aptimize the
aireraft's response. Control cross-coupling effects typical of many
helicopters have bean aliminated by compensation. A moving tailplane
ar stabilator is continuously adjusted by the DASE 1o maintain the
Apache fuselage level across its entire spead range. The stabilator
eliminates the nose-down attiludes seen so often on halicoptors.

(b) Target Acquisition and Designation Sight (TADS)

This is a cluster of sensors mounted in a stabilised housing at the front
of the Apache to give both pilot and copilatigunner a choice of how o
view the cutside world, The weapon-aiming displays are viewad by the
gunner through his eyepiece, plus a small "heads-out” display on his
instrument panel. The TADS may be swivelled 120 degrees |eft or right,
30 degrees up or 60 degrees down. Forward Locking Infra Red (FLIR)
15 used for night-time vision, Daytimea TV (ODTV) in the near infra-red
band can panatrate smoka and haze, and Direct View Optics (DWVO)
give a display with a maximum magnification of *128 - capable of
zooming-in on a target up o 3 miles away! All three systems have a
choica of magnification.
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APACHE - DESIGN & DEVELOPMENT

The TADS will automatically track a target after lacking onte it. The
gunnar will use the laser to delermine target range, in practice offsetting
the laser to aveid detection by the targel. The target will be dluminatad
by the laser just prior o impact. The target may be illuminated by a
remote source e.q. ground infantry.

(c) Pilot’s Night Vision System (PNVS)

A remarkable system available to both crew members is the Integrated
Halmet and Display Sighting System (IHADSS). The pilot looks through
a helmet-mounted television monocle to view the outside world
projected life-size into his righl eve. Sensors in his helmeat determine
head position and drive the camera turrat in the nose of the Apache
accordingly. The PNVS turret can swivel 90 degreas laft or right, up 20
degraas and down 45 degrees. By combining the functions of TADS
and IHADSS, eithar crew member may aim his weapon simply by
kxoking at the target.

Weapons

The fuselage carries a stub wing fitted with four weapon attachment
points or pylons. The inboard pylons are nomally used to carry eight
Hellfire missiles, four per side.

The primary attack weapon is the Hellfire missile with a warhead
capable of defeating all known armoured threats at significant stand-off
ranges. The 30mm chain gun provides accurale supprassive fire power
at 625 rounds per minute, can easily destroy lightly armoured vehicles
and provides self-protection against air threats. The Apache is also
capable of carrying a payload of seventy six 70mm foelding-fin aerial
rockals, mounted on moveable pylons, The improved AH-84C and
AH-840 Apaches can carry four Stinger air-to-air missiles, mounted on
the ends of the stub wing.

Structure

The fuselage iz a conventional semi-monccogue aluminium struciure
using fracture-tough materials, redundant locad paths and oversized
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APACHE - DESIGN & DEVELOPMENT

structural members to minimise effects of battle damage. The main
rotor consists of four bladas, each having five stainless steel spars lined
wilh structural glass fibre lubes, a laminaled stainless steel skin and a
composite trailing edge to give a multiple redundant structure. Tha tail
rotar arrangament is an unusual design with the blades mounted 55
degrees aparl to give cptimum low noise levels,

Apache is build 1o survive the battlefield. Both crew are prolected by
amour-plated seats and a transparent blast shield separales the crew
compartments. Filted with infra-red "Black Hale® suppressors on the
engine exhausts, an IR jammer, chalf and flare dispensers and a radar
pmmear, the Apache is a difficult target o track. With composite armour
proetection, self-seal fuel cells, redundant flight controls and widely-
spaced twin engines, Apache is nvulnerable to small arms hits and
tolarant of 23mm projectile hits in critical areas. Main rotor blades can
continue 1o oparate 5 hours after taking a hit by a 23mm high explesive
projectile, The transmission can operate for 1 hour after loss of oil,
Crash worthiness features include the ability to withstand vertical
impacts up o 30 m.p.h. with 95% probability of crew survival, Ground
crews can change an enging in less than 30 minutes and fully refuel
and ream in just 10 minutes.

Apache modernisation programme

All LS. Army Apaches are lo be upgradad 1o the AH-64C/D common
configuration. This includes new "Manprint” crew stations with "glass-
cockpit" multi-function displays, improved secure communicalions,
precision inertial and GPS navigation systems and the addition of fire-
and-forget Hellfire missiles and air-to-air missiles,

The mast-mountad Longbow fire contrel radar on the AH-840 can
detect, classify and prioritise multiple air and ground threats
automatically in all weather conditions. Batilefield awareness and target
acquisition is possible through a Wl 360 degreas. Targating information
can be passed to other Apaches, improving attack coordination and
effectiveness.
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APACHE - DESIGN & DEVELOPMENT

introduction

The primary role of the Apache is to attack and destroy hostila
armoured vehiclas with maximum surprise and with maximum salaty for
its crew, This can be achieved under the most adverse weather
canditions, day or night, even after sulfering significant battle damags.

Development

The design of the Apache began in response 1o the U.5. Army
requirament lor a new Advanced Atlack Helicopter. A confract was
awarded to Hughes in June 1373 1o build two prototypes, the first of
which flew on 30th September 1575, Following a competitive fly-off
against the Bell model 403, the Hughes prototype AH-64 was selectad
far furlher devalopmeant,

Subsequent modifications in phase 2 included extension of the main
rotor mast by 9.5 inches to prevent the blades making confact with the
fuselage which was happening under certain manoauvras, The tailplane
was moved from the lop of the fin to the base of the tallcone to Improve
handling qualities. Three more prototypes were built with modifications
including a further extension of the rotor mast, swept-back tips to the
main rotor blades, a 3 inch increase in the tail rotor diameter and the
introduction of the "Black Hole" exhaust coolers.,

Performance

Agility or aircraft response 1o control inputs is fast and precise. The
Apache will produce 100 deg/sec rate of roll and & high instantaneous
turn rate, allowing it o bea manceuvred briakly arcund abstaclas al low
altitude. Sloppinass and slow response typical of most helicopter flight
controls are absent. In fact, pilsts tend 1o over control until they adjust
to the crisp response. Despite this, pilots adapt o the Apache's
handling characlaristics surprisingly quickhy.

Titting sharply forwards out of the hover and pulling 100% lorque, the
Apache reaches 100 knotls in 250 vards, equivalent 1& 0 to 80 m.p.h.
within 4.8 saconds. An impressive accaleration for a mashine weighing
over 7 tons! True airspeed in level flight with normal maximum
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continuous power is approximately 150 kis, Aercdynamic drag rises
sharply above this spead, with 100% lorgue giving roughly 160 kts in
lewvel flight. The maximum speed in a dve {Vne) is 187 kis, The Apache
can survive a single engine lailure, aven in the hover.

Avionics

The Apache contaims many on-board computars with built-in self-test
and automatic taull detaction. Many of the "black boxes" are duplicated
in different parts of the arcralt 1o reduce wulnarability to enemy fire,
Much of tha avionic equipment is housed in large extemnal fairings
aither side of the fuselage.

(a) Flight Control System

The tlight control system is designed to simplity the task of flying under
strassful conditions. Pilols find the Apache easy Lo lly, even without the
autostabilisation. At the hear of the system is the Digital Automatic
Stabilisation System (DASE) which takes information from sensors
around thea aircrall and shapeas tha pilot’s contral inputs to aptimize the
aireraft's response. Control cross-coupling effects typical of many
helicopters have bean aliminated by compensation. A moving tailplane
ar stabilator is continuously adjusted by the DASE 1o maintain the
Apache fuselage level across its entire spead range. The stabilator
eliminates the nose-down attiludes seen so often on halicoptors.

(b) Target Acquisition and Designation Sight (TADS)

This is a cluster of sensors mounted in a stabilised housing at the front
of the Apache to give both pilot and copilatigunner a choice of how o
view the cutside world, The weapon-aiming displays are viewad by the
gunner through his eyepiece, plus a small "heads-out” display on his
instrument panel. The TADS may be swivelled 120 degrees |eft or right,
30 degrees up or 60 degrees down. Forward Locking Infra Red (FLIR)
15 used for night-time vision, Daytimea TV (ODTV) in the near infra-red
band can panatrate smoka and haze, and Direct View Optics (DWVO)
give a display with a maximum magnification of *128 - capable of
zooming-in on a target up o 3 miles away! All three systems have a
choica of magnification.
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The TADS will automatically track a target after lacking onte it. The
gunnar will use the laser to delermine target range, in practice offsetting
the laser to aveid detection by the targel. The target will be dluminatad
by the laser just prior o impact. The target may be illuminated by a
remote source e.q. ground infantry.

(c) Pilot’s Night Vision System (PNVS)

A remarkable system available to both crew members is the Integrated
Halmet and Display Sighting System (IHADSS). The pilot looks through
a helmet-mounted television monocle to view the outside world
projected life-size into his righl eve. Sensors in his helmeat determine
head position and drive the camera turrat in the nose of the Apache
accordingly. The PNVS turret can swivel 90 degreas laft or right, up 20
degraas and down 45 degrees. By combining the functions of TADS
and IHADSS, eithar crew member may aim his weapon simply by
kxoking at the target.

Weapons

The fuselage carries a stub wing fitted with four weapon attachment
points or pylons. The inboard pylons are nomally used to carry eight
Hellfire missiles, four per side.

The primary attack weapon is the Hellfire missile with a warhead
capable of defeating all known armoured threats at significant stand-off
ranges. The 30mm chain gun provides accurale supprassive fire power
at 625 rounds per minute, can easily destroy lightly armoured vehicles
and provides self-protection against air threats. The Apache is also
capable of carrying a payload of seventy six 70mm foelding-fin aerial
rockals, mounted on moveable pylons, The improved AH-84C and
AH-840 Apaches can carry four Stinger air-to-air missiles, mounted on
the ends of the stub wing.

Structure

The fuselage iz a conventional semi-monccogue aluminium struciure
using fracture-tough materials, redundant locad paths and oversized
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APACHE - DESIGN & DEVELOPMENT

structural members to minimise effects of battle damage. The main
rotor consists of four bladas, each having five stainless steel spars lined
wilh structural glass fibre lubes, a laminaled stainless steel skin and a
composite trailing edge to give a multiple redundant structure. Tha tail
rotar arrangament is an unusual design with the blades mounted 55
degrees aparl to give cptimum low noise levels,

Apache is build 1o survive the battlefield. Both crew are prolected by
amour-plated seats and a transparent blast shield separales the crew
compartments. Filted with infra-red "Black Hale® suppressors on the
engine exhausts, an IR jammer, chalf and flare dispensers and a radar
pmmear, the Apache is a difficult target o track. With composite armour
proetection, self-seal fuel cells, redundant flight controls and widely-
spaced twin engines, Apache is nvulnerable to small arms hits and
tolarant of 23mm projectile hits in critical areas. Main rotor blades can
continue 1o oparate 5 hours after taking a hit by a 23mm high explesive
projectile, The transmission can operate for 1 hour after loss of oil,
Crash worthiness features include the ability to withstand vertical
impacts up o 30 m.p.h. with 95% probability of crew survival, Ground
crews can change an enging in less than 30 minutes and fully refuel
and ream in just 10 minutes.

Apache modernisation programme

All LS. Army Apaches are lo be upgradad 1o the AH-64C/D common
configuration. This includes new "Manprint” crew stations with "glass-
cockpit" multi-function displays, improved secure communicalions,
precision inertial and GPS navigation systems and the addition of fire-
and-forget Hellfire missiles and air-to-air missiles,

The mast-mountad Longbow fire contrel radar on the AH-840 can
detect, classify and prioritise multiple air and ground threats
automatically in all weather conditions. Batilefield awareness and target
acquisition is possible through a Wl 360 degreas. Targating information
can be passed to other Apaches, improving attack coordination and
effectiveness.
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YEMEN

Allies
Vehicle

Helicopters

AHE4D APACHE LOMGBOW
AHG4C APACHE

UHB0 BLACKHAWHK

Fixed wing aircraft
F14 TOMCAT

Fig HORMNET

A10 THUNDERBOLT
130 HERCULES

Air defence
PATRIOT SAM LAUNCHER
M1E3 Al

Armoured vehicles
Mi14A1 ABRAMS Tank
M112 ARM. PERSOMNMNEL
CARRIER

Artillery
MLRS AFY

Other

GIRAFFE MOBILE RADAR
FUEL BOWSER

MILITARY TRUCK

Ships
LHA TARAWA
FRIGATE QHF CLASS

Radar namea

AHB4D
AHGAT
UHED

F14
Fig
A10
C130

Fatrict{SAM)
M1B3(AAA)

M1ATMBT)

M113{APC)
MLRS

GiraffeRadar
FuelBowsoar
Truck

LHA TARAWA
Frigate

Enemy

Vahicla Radar name
Helicopters

Mizd HIND Miz24 HIMD
Fixed wing aircraft

MIG2T MIE27

C130 HERCULES C130

Air defence

SAB ROME SAM SAB(SAM)
SALD GASKIN SASISAM)
SA13 STRELA SAM SA13(5AM)
ZSU23 SHILKA AAA Z5Uzs{AAN)
SILEWORM SAM Silkwaorm
Armoured wvehicles

TEZ2 TANK TE2(MBT)
BOAM2 AR BDRM2{APC)
BORAM2 + EAGGER BEDRMzZ{APC)
BMP2 AP BMPZ(APC)
Artillery

MaZE43 SCUD MALSAS(SCLD)
D30 HOWITZER Dan
COASTAL GUMN Coastal Gun
Other

FUEL BOWSER FuslBowsar
MILITARY TRUCHK, Truck

Ships

MIME LAYER MinelLayer
OSA MISSILE BOAT Qs MB
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80

KOREA

Allies
Vahicle

Hadar namea

Helicopters

AHELD APACHE LONGBOW
AHS4C APACHE

UHGD BLACKHAWK

Fized wing aircraft
A1D THUNDERBOLT
=130 HERCLULES

F15 EAGLE

F1& FIGHTIMNG FALCON
F18 HORMET

Alr defence
PATRIOT SaM LALNCHER
hi163 VLUILCAN Adh

Armoured vehicles
Mia1 ABRAMS TANME
M113 APC

Artillery
MLHE AFV

M108 HOWITZER

Ciher

GIRAFFE MORBILE RAaDAR
FLUEL BOWSER

MILITARY TRUCK

AHB40
AHB4C
UIHE0

AlD
C130
Fi15
Fis
Fig

FPatriot| SAM)
M163(AAAL)

M1AT{MBT)
M113{APC)

MLRS
M103(SPH)

GiraffeRadar
FualBowser
Truck

Enemy

Vehicla Radar name
Helicopters

Mizd4 HIND Ml24 HIND
Fixed wing aircraft

=25 MIG2S
MiG2T MIG2T

2125 Suz25

Air defence

SAB ROME SAM SABSAM)
SAL GASKIM SAS(SAM)
S5A13 STRELA SAM SA13{5AM)
FSUza SHILKA AAA Sl 3 AAN)
Armourad vehicles

TE2 TANK TE2(MBT)
Tao TANEK TAHMET)
BMEZ ARC BMPZ (aPC)
BOAM2 APC BORMZ{APC)
BOEMZ + SASGER BORMZ{APT)
Artillery

D30 HOWITZER B30

MaASs43 SCUD MAZS43(SCUD)
Other

FLEL BOWSER FualBowser
MILITARY TRUCK Truck

Ships

ROMEQ SLIEMARINE RomeaSub
D5A MISSILE BOAT OSA MB
MIMNE LAYER MinaLayer
SUPPLY BARGE Barge
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CYPRUS
Allies Enenmy
Vahicla Radar name Vehicla
Helicopters Helicoptars
AHE4D AFPACHE LONGBOW AHGAD AH1TW SUPERCOBRA
AHEBAC APACHE AHG4C
UHed BLACKH AWK UHBo Fixed wing aircraft
Fi16 FIGHTING FALCON
Fixed wing aircrafi C130 HERCLULES
F15 EAGLE Fi1a
Fl1g FIGHTING FALCOM Fig Alr defence
Fia HORMET Fig GEOF SPAAG AL
A10 THUNMDERBOLT A10 M113 APC
C130 HERCULES 130
Armoured vehicles
Air defence LEQFARD TAMIK
TRACKED RAPIER Rapien SAM) LECPARD AEV/ARY
PATRIOT SAM LALUMNCHER Patnci{SAM)
Artillery
Armoured vehicles Mi1os HOWITZER
WARRIOR aPC Warnor(APC) MLES AFY
CHALLENGER TANK Challanger
LECPARD TAMK Lecpard(MBT) Other
M113 AFC M113(APC) LECORPARD BIERER BRIDGE
LAYER
Artillery FUEL BOWSER
M183 VULCAN AAA M1 63 ANA) MILITARY TRUCK
M1 HOWITZER M10a[SFH) ZIRAFFE MORBILE RaDAS
MLEES AFY MLES
Ships
Other SUBEMARINE TYPE 2038
FUEL BOWSER FuglBowsar MEKC 200 CLASS FRIGATE
MILITARY TRUCK Truck TUG
GIRAFFE MOBILE RADAR GiraffeRadar FPB 57 CLASS
ships
SUPPLY BARGE Barge
FRIGATE OHP CLASS Frigale

Radar nama

SuperCobra

Fl1&
130

GDF(AAA)
M113{APC)

Leopard (MBT)
LacpAEY

M109(SPH)
MLES

Leocp8iber
FualBowser
Truck
GirraflaRadar

SubT209
Frigate
Tug
FPBST
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A

Advanced Gravis 66-67

Arcade mode 47, See also Quickstart

Aulorcialion 46
B

Boresight mode. See Helmel
mounled Sight

Brakes 43

Bnefing Screen 37

c

Campaign. See Flighl Screen

CH Fightslick Pro &4

CH Vinual Pilsl Pro 64

Chaff & Flares 35

Chain gun 34

Collective lover 42

Connection across a network 57

Connection via modem 57

Conlrols  42-43

Copllel'Gunner (CPAG) instrument
panel. Seo Inatrumen! pansls

CopiletfGunner condrols (2 playsr) 72

Cusfomer support 82

Cyclic confrol 42

D

Day TV (DTV). See TADS
Direct ink using null modem cable 55
Direct View Oplics. See TADS

E

Electronic counlermeasures (ECM)
35
External views 49-50

F

Flight options 2
Flight Screen 10
Campaign 10
Metwordk 10
Singhe mission 10
Training 710
Two player 10
Forward flight 44
Forward Looking Infra Red (FLIR)
15 20-22. Sop alzo TADS

H

Handling modes  47-42

Hellfire laser-guided missiles  27-39

Helffire radar-guided missiles  39-32

Helmiet mode. See Helmet-mounled

Sight

Hetmed-mounted Sighl 25, 27
Boresight mode 25, 27, 29
Helmel mede 25, 28-29 50

Hydra 70mm rockels 32-53

IHADSS ({Integrated Helmet and
Display Sight System 22-25
Instrument panels
CopilotiGunner (CPIG) instrumeant
panel 2022
Filot's inslrumes! panel 75-18
Internal views 49
Imvincible mode. See Ouicksfarn
IR ammer 35

J

Joysticks 43, 83-71

L

Landing 45
Leops and rofls 45

M

Main Screen &
Fight 10
Pilot's Log 10
Preferances 10
Quickslart @
Manceuvras 43
Map Toolbax 38-39
b ag
Fly ag
Paim 39
Sal a8
Back 38
Disable 58
Fi 34
Key 38
Mat 39
Pay 39
Rotale 38
Way 38
Zoom 38
MFD Modes 15 1718
&ir radar 17
Enging mstrumesnds 78
Flight Plan T1&
FLIR 1&
Ground radar 17
Moving map 18
Syelem slatus 19
faillures 19
wamings 1%
Tactical Silwation Display
Weapons 18
Mission planner 37

15
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N Targel Acquesiion and Designation
Sighl {TAD3) 20, 20, 50
MWetwork game 10, 57 Cay TV (DTV) 22, 50
Direct View Optics (DVO) 20, 50
P Forward Looking Infra Red
(FLIR} 22, 50

Phoenix &8 Target Designator box 28
Pilol controls (2 player) 72 Tanged lock view 49
Pilal's instrument panal. Soe Taxiing 43

insfrumen! panels Thrusimaster &3, 88
Pilol's Log. See Main Screen Thrusimasier E-16 70
Pilot's Mighl Vision Syslem [PNVZ) 25 Time compression 43
Predersnces 10, 59 Torque turns 46
Q Tracking wiew 49

Training. See Flighl Screen
Quicketart 7. 9 Tran:ﬁlil_-:-n 1n::-r|: hever lo forward
Arcade mode 7, 8 Turn ng’m:s 4
Irvincible mode 7, & Two player 1071, 51
R Combal 57
LeaderWingman 5§

Badar 29-30 Pilob'Gunner 51
Realistic mada 42 Two player controls  72-73
Recontering the map 37
Remaote view «<F U
S Using TADS 30
Sideways & reanvards light 45 w

Single mission. See Flight Screen
Slowning down lo hover 45
Spectalor views 50

Slinger IR air-lo-ar missile 34

WCS soeftings 89, 71
Weapon largel view 49
Weoapon view 49

World Map 17
Cyprus 13

L] Korea 12
TADS viewing modes 50 Yemen 12

Tail rodor confrols 43
Take-off to the hover 44
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CUSTOMER SUPPORT

If you have any questions aboul Apache Longbow or any of our othar
products, please contast our Customer Suppor at:

wrile: Digital Integration Lid, Watchmoor Trade Centre,
Watchmoor Boad, Camberlay, Surrey, GLU1S 3AJ.

phone: 01278 678806
fax: 01278 21541

email: digint@cix.compulink.co.uk

If wvoul require technical support, please call the above number, not our
sales ling, 1 helps enormously if vou can have the following details to
hand;

Mame

Address

Froduct name

Computer

Description of proklem

Error messages appearing on scraen, if any.

Faulty items

If you purchased Apache Longbow direct from Digital Integration and
you are unhappy with the product for any reason, it 5 our company
policy to offer an exchange or refund your purchase price, lass the cost
of postage and packing. Thiz offer is subject to the goods being
returned to us in & resaleable condition within 14 days of purchasa. If
you are having trouble with the installation then please call or write to
Customer Suppod, If you suspect that the CD ROM is faulty, please
ralum it direct 1o us (nol via your retailer) and we will send you a tested
replacemeant. Please include the name and address of yvour supplier
We ragret that it iz not possible for us 1o offer a refund if the producst
was nol purchased from Digial Integration, In such cases, your reguest
musl be addrezssed to the vendor. Your normal consumaear rights are not
affectad by this policy.
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YEMEN
Allies Enemy
Wehicle Radar name Vehicle Radar name
Helicopters Helicopters
AFB4AD AFACHE LONG2OW AHEZD MiZ4 HIMD Miz4 HIND
AHBAZ AFACHE AHEAT
LUHED BLACKHAWEK LHEG Fixed wing aircraft
MiG2Y FLOGGER MiG27
Fixed wing aircraft G120 HERCULES 130
Fi4 TOMCAT Fi4
Fi18 HORNET F18 Alr defence
A10 THUNDERBOLT ATO SA8 RCMB SaM SAB(SAM)
G130 HERCULES 130 SAS GASKIN SAS(SAM)
SA13 STRELA SAM SA13(SAM)
Air defence Z5U23 SHILKA AMA ZEUZa(aAN)
FATRIOT SAM LALUMCHER Fatrict
M3 VULCAN AAA 1S3 AAAR) Armoured vehisles
T2 TAMK TEZIMBT)
Armoured vehicles BROMZ APC BRDM2(APC)
M1A1 ABRAMS Tank M1AT{MBT) BROM2 + SAGGER BROMz(3AG)
M113 ARM. PERSONMEL EMPZ APC BMP2(APC)
CARRIER M113{AaPC)
Artillery
Artillery MAZ543 SCUD MAZISCUD)
MLAS AFY MLRS Dag HOWITZER D3o
COASTAL GUN Coastal Gun
Other SILKWORM MISSILE Eilkworm
GIRAFFE MOBILE RADAR Giraffe
FUEL BOWSER FualBowsar Other
MILITARY TRUCK Truck LOMG TRACK RADAR LongTrack
TRAIN Train FUEL BOWSER FuelBowser
MILITARY TRUCK Truck
Ships THAIN Train
LHA TARAWA LHA TAR AW,
FRIGATE OHP CLASS Frigate Ships
MINE LAYER MinelLayer
DSA MISSILE BOAT 054 MB
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80

KOREA
Allies Enemy
Venicla Radar nama Vahicla Radar nama
Healicopters Helicopters
AHE4D APACHE LONGBOW AHG4D Mi2d HIND Mi24 HIND
AHELT APACHE AHE4C
LUH&0 BLACKHAWK UH&o Fixed wing aircraft
MiG2a FULCRLUIM MiGE2a
Fizxed wing aircraft MiIG2Y FLOGGER MIG2Y
A10 THUNDERBOLT A1D Suz2s FROGFOOT SUzs
C130 HERCULES C130
Fi1s EAGLE F156 Air defence
Fi18 FIGHTING FALCON F1g SAE HOMEBE SAM SAB(SAM)
F18 HORNET Fig SAS GASKIN SAD(SAM)
Aalz2a SHILKA A8A Z5lz3(A8AN)
Air defence
PATRIOT SAM LALUMCHER Fatrict Armoured vehicles
M163 VIILCAN AAA M1 E3{ AAA) TE2 TANK TE2(MBET)
BMPZ APC BMP2 (aPC)
Armoured vehicles BROMZ APC BROMZ{APC)
h1AT ABRAMS TANK M1ATMBT) BROMZ + SAGGER BROMZ(SAG)
M113 APC M113[APC) MT-LBU APC MTLBU [APC)
MT-LEBUS ECM MTLEBUS
Artillary
MLES AFV MLAS Artillary
hi108 HOWITZER M102(SPH) Das HOWITZER D=0
MALS43 SCUD MALISCUIDY
Dther
GIRAFFE MOBILE RADAR Giralle Other
FUEL BOWSER FualBowsar LONG TRACK RADAR LongTrack
MILITARY THRUCK Truck FUEL BOWSER FuelBowser
TRAIM Train MILITARY TRUCHK Truck
TRAIM Train
Ships
ROMEC SUEMARINE HomeoaSub
DSA MISSILE BOAT OSA ME
MINE LAYER Miraelayer
SUPPLY BARGE Barge



CYPRUS

Allies

Vehicle Hadar name
Helicopters

AHB4D APACHE LOMNGBOW AHEAD
AHB4C APACHE AHG4C
LIHG0 BLACHK AW LIHED
Fixed wing aircraft

Fi14 TOMCAT F1i4

F15 EAGLE Fi18

Fig FIGHTING FALCON Fig

Fia HORMNET Fia

A10 THUNDERBOLT A0

G130 HERCULES 130

Alr defence

TRACKED RAFPIER Rapier
FATRIOT SAM LALINCHEHR Fatriot
M183 VULCAN AAA M1 B3 AAA)
Armoured vehicles

WARRIOR APC Warriar
CHALLENGER TAMEK Challmgar
LEOPARD TAMK Leopard
M113 APC M113[APC)
Artillery

108 HOWITZER M10S{SPH)
MLRES AFV MLES
Other

FUEL BOWZER FualiBowsar
MILIT&ARY TRUCK Truck
GIRAFFE MOBILE RADAR Giraffe
Ships

SURPFLY BARGE Barge
FRIGATE COHP CLASS Frigate

Enemy

Vehicla Radar name
Helicoplers

AHTW SUPERCOBRA SuperCobra
Fixed wing aircraft

F18 FIGHTING FALZOM Fig

130 HERCULES C130

Alr defence

GDF SPAAG AMA GOF(AbA)
TRACKED RAPIER Rapier
Armoured vehicles

LECQPARD TAMNK Leopard
LEQOPARD aAEWVIARY LeocpAEY
Mi13 AR M113[(APT)
Artillery

Mios HOWITZER M108(SFPH)
MLAS AFY MLAS
Other

LEOPARD BRIDGE LAYER LaoplLayer
FUEL BOWESER FualBowsar
MILITARY THUCK Truck
EIRAFFE MOBILE RaDaR Girraffe
Ships

SUBMARIME TYPE 208 SubTz09
MEKD 200 CLASS FRIGATE Frigate
TUG Tug

FFB &7 CLAZSS FREET

B1
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FREQUENTLY ASKED QUESTIONS

Q. My mouse pointer flickers; what do you suggest?

A. Try running Apache by typing: APACHE /2 [+« Enter]

Q. | have a Tseng Labs ET4000 W32 video card and my display
glitches.

A. Load Apache by typing! APACHE A4 [+ Entar].

Q. The musie soundtrack is not clear.

A. Make sure that you have selected the comect sound card.

Q. | keep getting errors when running the two player games
with a modem.

A, You are probably using a 'slandard speed’ senal por card, Using a
high speed senal por card should cure the preblem. You can check
your card type by running MSD (Microsolt Diagnoslics), and pressing
[C] for CGom Ports, f the UART chip listed is a 18550 then your port is
high speed.
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A

Advanced Gravis 66-67

Arcade mode 4, See also Quickaiart
Auiohover 45

Autorofabion 45

Boresight mode, See Helmeil-
maunted Sight

Brakes 43

Briefing Screen 37

C

Campaign. See Flight Screen

CH Flightstick Pro 84

CH Vidual Pilot Pro 85

Chafl & Flares 35

Chain gun 34

Collective lever 42

Connection across a network 57

Conneclion via modem 51

Controls  42-43

Copilet"Gunner (CRG} instrument
panel. Ses Instrument panels

Copilol'Gunner conirots (2 playesy 71

Cuslomer supparl 87

Cyclic conlrol 42

D

Day TV (DTV). See TADS
Direct link using null modem cable 55
Direct View Oplics. See TADS

E

Elecironic countermeasures (ECM)
a5
Exdemnal views 42-50

F

Flight optionz 9
Flighl Screen 10
Campaign 19
Wetwork 10
Single mission 10
Training TG
Two player 10
Forward flight 44
Forward Looking Infra Hed (FLIR)
18, 20-21. See also TADS

H

Handling modes 47-42

Helifire laser-guided missiles  27-37

Helifire radar-guided missiles  37-32

Haelmot mode. Seo Helmel-mounted

Sight

Helmaot-mounted Sight 25 27
Boresighl mode 25 27, 29
Helmet mode 25, 28-28, 50

Hydra TOmm rockelz 32.33

IHADSS (Integraled Helmel and
Display Sighl System 22-25
Instrumen! panels
CopletiGunner (CPGE) instrument
pangl 20-22
Filot's instrument panel 15-78
Internal views &9
Invincible mode. See Oulckstart
IR ammear 35

J

Joysticks 43, £1-69

L

Landing 45
Locps and rolls 46

Mezin Screen 9
Flight 70
Piol's Log 10
Preferoncos 10
Quickstan 2
Mamoeuvres 43
Map Toolbow 28-33
an a9
Fly 32
Poinl 39
Sal 39
Back 38
Disable 38
Fit 38
Key 3g
Mel 39
Pay 33
Rolate 238
Weay 38
Zoom 38
MFD Modes 15, 17-19
A radar 18
Engine inslruments 79
Flight Plan 18
FLIR 18
Ground radar 17
Moving map 719
System salus 19
failures 18
wamings 19
Taclical Siuation Display
Weapons 18
Miasion planner 37
Mission tips 72-73

ig

85



N
Metwork game

P

Phoenix  66-67

Pkt condrols (2 player] 70

Filof's instrument panel, Ses
Instrument panels

Filot's Log. Ses Main Screen

Filot's Might Vision System (PNVS) 25

Preferences 10, 59

Promotion & medaks 73

Q

Clusckstanl 7. 8
Arcade mode T, 9
Invinclbde moda 7, 9

R

Hadar 28-30

Healstic mode 42
Recertering the map 37
Remdla view 49

S

Sideways & rearwards flighl 45
Singhe mission. See Fight Soreen
Slowing down o hover 45
Speclator view 50

Stinger IR air-to-air misgile 34

-

TADS viewing modes 50
Tail rotor controds 43
Take-off to the hover 44

it aF

Target Acquisition and Designalion
Sight (TADS) 20, 30, 50
Day TV (DTV) 22, 50
Direc! View Oplics (DVO)
Forward Looking Infra Red
(FLIR) 20, 50
Targat Designator box 28
Targel lock wiew 45
Taxing #3
Thrustmasler &2-63
Thrusimaster F-16 68
Time compression 43
Torque turmns 46
Tracking view 43
Training. See Fight Screan
Transation frorm haver to forward
flight 44
Tuming 45
Two player 10-11, 51
Combat 57
LeaderWingman 57
Pilol'Gunner 51
Two player conriros  70-71

U

Using TADS 30

v

Vehicle Inventory  78-871

w

WCS sellings 6%
Weapon larget view 49
Waapon view 49
World Map 17

Cyprus 13

Forea 12

Yemen 12

20, 50



WEAPONS CONTROLS

Arm ard select weapon iE""" %

Linarrm weapaon im"l }iEMH ;

=]

Release chalf fﬂ g

Release flare %i}
e

Fire waapan

Aufe-chaflfauto-flare onfcff

Hydra-pods up EEU
Hydra-pods down EJ
COCKPIT VIEW CONTROLS

=
x
3
"

Piled Trant view

Gunner front view

GG
"--'l:
&
=

Look left or %Erﬂn E
Look right [P 1 or iPunr-.}
EXTERNAL VIEW CONTROLS

Apache external view ij

{rotate and zoom availabie)

Weapon wview

(2

(rotate and zoom available)
Weapon farget view

Target back view

A ER €]

Remate view

el
-
-

Speclalor view

[rodate availahle)

Fotate view

|"L|l i + oyelie controls
Zoom in {::}
Zoom oul j:j

Mate:

v = kays on numeric keypad

1995 Digilal Integration Limited.




MISCELLANEDUS CONTROLS

coamanen () (=) o () @)
o) (X)

Pauselresume EJ

Tals
i

e

CE

Select time compression

Cancel time comprassion

Joystick cnlaff

L)
el

Joystick recalibrale

PRIMARY FLIGHT CONTROLS

Cyclic forward m
Cyelic backward {».L;
Cyclic leht b:}
Cyeliz right L:.g
Collective up ar
Collective down

Collective presets (10 o 100%)

CCE
CCE

]

Tail rotor left ij ar e,
Tail rotor right &'—J ar w

Brakes

ELE,Q
Autchover m

COCKPIT CONTROLS
Select left MFD function ;L;

Select previous left MFD function m L[J
Left MFD an/off {:“i_j E_j
Select right MFD function ]

Select previous right MFD function m LLJ
Right MFD onvaff m EJ

-

Raise maoving map magnification

Lower moving map magnification

Select next waypaint

Select previous waypoint

£

El
IHADSS contrast adjust Q._}

N

=

Sedect nexd larget Backspace

Select previous target E: J

Lockiunlock targei il- I



TADS view/select TADS mode gT ;
{7275 im I + cyclic conlrols to adjust view)

Ralse TADS magnification E} !
Lower TADS magnification E": F
Baoreaighl mode andoff E‘r !
Helmael tracking view !H I

{use {"" } + eyclic controls 1o adjus! view)

Selecl radar mode

Switch radar aff

L2

Solect radar range

Select radar targed pricrity

Haold'resume radar update

Select tactical display range

PMNVS onfaff

ECM on'off

Tranamit reconnaissance dala

iz &£ G & G@EEE

é»APACHE

PLONGEBODW

CONTROL SUMMARY
CD ROM

Uigtsl tagyeticn




