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It took 11 years to develop the
first Advanced Attack
Helicopter (AAH) for the U.S.

JI!l;rmgi (the first proto flew
on 30th September 1975) and
the Hughes AH-64A Apache
has surpassed all
expectations.

The very appearance of this

monstrous machine is
calculated to instill fear into
the hearts of the enemy. Its
performance is equally
terrifying.

Fuel Capacity
375US gal (1 4191)in2crash 48
resistant fuel cells in the fuselage. S
4 external 204 US gal (733-1)
tanks on weapons pylons
for fiesry flying

Armament
16 Rockwell AGM-114A Hellfire
antitank missikes,

1 Hughes M23 0A1 30mm Chain Gun
automatic cannon plus 1,200 rounds,
4 19-round pods of 23" (T0mm)
rockets,

The Apache is first and
foremost a formidable
fighting machine. It can fly
low over the ?Ir-:lu nd at great
speed yet with enough
stealth to surprise the enemy
with a massive
bombardment. Its Hellfire
anti-tank missiles are guided
by laser beams for
extraordinary accuracy. It can
operate by day or night and in
adverse waather conditions,
and is designed to protect the
2-man crew from the most
arduous battle conditions.
Some really special and
unique features include a

SPECIFICATION
Accommaodation
Co-pilot'gunner and pilot in
tandermn, in armour protecied
Eaaig.

‘Black Hole® which is an IR

AH-64A APA(

suppression system in the
exhaust to protect against IR-
homing missiles. A truly
futuristic touch is the
Integrated Helmet and

Display Sight System
(IHADSS) which, amongst
other things, permits both
pilots to point weapons
simply by looking at the
target. The delivery of the
first Apachos to the U.S.

Army in 1984 has given them
fighting machines described
as possibly “more
revolutionary than the
Germans’ use of tanks and
dive bombers in the Blitzkrieg
wariare of World War I1".

Power

Two General Electric TY00-GE-701
rboshaft engines. Each rated at
1,685 shp (1 264 kW) al 5ea level,
ISA, for take-off, with a confingency
rating of 1,723 shp (1 286 kW),



Tomahawk by D.K. Marshall
Available on 48K Spectrum

Demonstrated performance

Based on actual flight test data, the
AH-64A exceeds the Army's stated
requirements by a factor of 3, Given
prirmary mission requirements, vertical
rate of takeof! has been demonsiraled
al 1450 FPM. A supearior performance
which gives the Apache substantial
horsepower resarves and optimum
tactical Mecibility.

Dimensions

Main rolor diameter: 48° :.14~53m:'
Tail rotor diasmeter; 9 27 (2, 79m).
Fuselage o 49 115" (14.97m).
Height overall: 16' 914" (3,.84m)
Main rotor disc area: 1,809%%5 sq. i1
{168.11%).

Performance
Maximum speed: (at 6316 kg'13,925
o) 197kts

Max cruse speed; 158 kis.

Range: (internal fuel) 611 km (380
miles) and (ferry) 1804 km (1,121
miles).

Max. vertical rale of climb: 1450 &, per

minuba
Sarvice ceiling: 20,000 fL. (6 100m)
Max. range internal fuel: 372 naut.
miles (689 k).
Endurance: 1hr 50 min to 2hr 30min
a:?::ﬂ::_:’;dlng o weapon load and mission
iba.

ax. endurance on internal fuedl: 3hr

<) e,

Weights

Empty: 11.015 Ib (4 596 kg).

Structural design gross wesght: 14 850

i {6 650 kg).

Pri mag' MISshon gross weight: 14,694

Ib (6 665 kg).

:;.-ta:-:. lake-off weight: 17,650 Ib (BOOG
gy
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fo date, the “doglighl” sconario has rarely

— ey

occurpd  DeEfween  heficopters  but  expans

- - belirs thal than is o real possitdity of alr-to-air
combal in folune conlice, particuinrly willn [

mgEd medahn combsal machings bang eouipped

I havg LS.
DiksEE, & Tew ol which mmM{tEm

— B by

High Yo Yo (Fig 1)

i cbjective of all mancouwss o 10 posSion
ofEsall on ks il of the threat sincraft and 1o -
maintain this advantage until weapon relpase

The “High o Yo" ns Wil thg enemy aincran m"'#‘lh-lﬂ P
nuhjngﬁa mbc;.ggm lwrn i an akemg o e
break off the pursuit. By puling up Mo & climb

folowed by B steop roll, tum and dive, the Fig1 High Yo Yo

aRacking halicophar prevenls an osrahool and

pulls gt BgRin oMo the bad of the enemy aircrall

o

Fig2 Horizontal Scissors e Horizontal Scissors (Fig 2)

This is a defensive manosuvre imlansed i Firow
ofl a pursuing aircraft and subssquently Come
cut ardo his tail, Begin with & sieep rol a:?la a%
il o enlor & tight burn. As he enamy
responds wilh hes lum, quickly roverse the
mmhw1MMrhumm.ﬂj
rolling once again nko a Sght urm Sowards tha
ey the manosuvns I8 oomaHiaten

Bngar wde- Rare
{icmrt of ]

Side-Flare Quick Stop (Fig 3)

Decoerain
This clogg-rargse delensie manceuwre begns
willli @ rapid decekenation brought aboul by briek —_—
use of Be rudder pecials o shiw tha Bslicople

This gowes @ mpression o the pursuing aircraft e

thuat &g enbering & tum, when in t you
mmwdmﬂmﬂdﬁhhmmnﬂlm &i
manosuvns Conbnuas with & mped acomealion

fncee down, pull up on the colloctivel and
a tight turn 1o bring yoursell oul ando the “""":""“w'j"""
opEHnEnt s tall A iy Sricicabi ko
Delence against ihe sde-Nare is o parherm a
poam climd fallowsd By a Mrgue fum, giving

w & hedght acvantags 5 begn a diving Fig 3 Side-Flare Quick Stop

Chrsl
= Wing-Over Attack (Fig 4)
L This allensve manceusws 5 wsed in s esd-on
& T— approach situvation and baging by accelenaling
Arraied Rowards tho Earged. iolicwed by a rapid cnb o
guin a hekghi eovaniage The alksck confinues

WG o i with & sloe burn oF “wing-ower”’, finally closing

altack fom behing ;;ﬂ h“-ihij-ll Delence against this manoainee
ik & chimbi lurn  fowards  The
Fig4 Wing-Over Attack aftacking adrcraft aher by has commiad himass

0 he dosing aftack. The oulcome is usweally a
series of spiralling manceuras By bolh aircra®
s each afompls o gel onks ihe ather's Lall

The wnique pgiley of e helicopter ofors
GNOIMOUE scope lof very aggresie and spec-
e el e K i



HELICOPTER AERODYNAMICS

Thes loliwing description |s indendad only as an
FilreduciEon o Me subjsct We recommend the
lellawing book Tor further reading

“Tha Molicoplor = hislory, pilofing and how il
flies™ by John Firy, Published by Divid & Charles

Lift, Weight, Thrust & Drag

Steady forward flight of any aircraft
dapends upon the balance of four korces —
Lift, Wedght, Thrust and Drag, In the case of
the helicopbern, Ll is gensrated by the robor
blades forcing ol dowrwards as ey
rotate. In fact, cach rolor blade is wery
gamilar o the wing o an aircradl with lif
being genersled by s aerofcl shape
ratating at kigh speed. Variation of the Eft s
achlevrd by altaring the angla at which tha
blade passes through the ai, commonly
known as the “angle of attack™. i the piol
collectwely s all of the rofor blades by
the sarme amount, the resulling barce wil
become greater than the weight of the
hislicopder and tha arcrafl will rise inio the
air. Finally, adjustment of the lift so that it
equals tha helicopder’s welght will resuit in
a steady hover. We have now balanced our
first kv forces — LIkt and Weight. (Fig 1)
To besgin loremare mobon, we must generate
8 forward fooce of Thiusl Unlike fixoed-
wang aircral, hidicopiers do not usa thair
angines as a direct source of forward
thrusl. The required lorce ks generated by
lilting the rotor bBlades thereby using a
component of the vertical B 1o pull the
halicopter foraards, B is simple o magine
that the rolor biades would in tact &cl as a
giank propedies i the hehoopter weng 1o Bt
tar enduwgh Torwards!

As (he helcopber aoooarales. an agm-
dhiynarmic drag o wind nesistance builds up
1o oppose the molkon and eventually the
helicopter's spead willl stabilise ao thal the
forwerd Thrus! eguala the serodynamic
Drag. We have now balanced our remain-
ing two Torees — Thrust and Drag, (Fig 1)
Thee helicopbes Powiets has an il
proflem. The force required bo turm the
rotor Blades generates an oqual and
opgosite  force  (Mewlon's Thind  Law)
tameding to make the fuselage lum i tha
opposite direction 1o the rotor blades. Thia
k= overcome by mnroducing a lail rolor
which pushes sideways and balances tha
urtesirvied reeclion boroe

THRUST

(Fig 1)

WEIGHT

Pilot's Controls

The pramary controls of a helicopter ane
simalar b0 those found bn a fixed-wing
ascrioh |e. joystick and rudder pedala. The
[oystick or cyclic conirol column s ugad 1o
{ilk the tuselage of the nelicopter up and
diown, and to roll the helicopter from ssde 1o
sige. Fedder pedals are used O furn or
shaw thia halicopler by wvarying the pich of
thi tadl rofors bEades. A lhind conlrol, known
as the Collective lever, 5 used o vary tha
pilch o the robor blades “collectivaly”
theraby giving a vertical lift conlrod. Since
forward thrusl is cderived from the main
mdor  Dlades, acceleration and speed
controd is achieved by a combination of
cycilc and collecive conirols

Lintike fioed-wing aircrall, oparation o any
one contral usually resulls in e need 1o
counteract uwwanbed responses with the
ather contrpds. In the case of the Apache
heweieie, musch of this “cross-coupling™
has been eliminated by auiomatic com-
puter-controdied systems

Since the engines are only pooviding
paosaer bo rotate the rotor bades, L is typecal
in modern gas turbine helicopbers 10 sat
and laave ihe thegiile conlrol ab ifs maxi-
mum pasition. As the effort or Storgqua”
requered ko drive the rofor blades varies
due 1o biade pilch changes or aero-
dynamic effecis, the power reguired lrom
the engines varies accordingly In onder 1o
keap the robor Blades lurming al a constant
spead, he Dover oulpul Ingm (he Gngines
s adjusied auviomalically by an “auio=
thratle” which operates in pariciiel wilh the
palol s colrd. This consifierably simplifie s
thi task of Mying the helicopber Variations
in power oulput from the engines can ba
seen ms fluctuations in the engine rpm
display on the insirument panel

Translational Lift

The amount of il genarated by the ratar
bdades noreases with helicopler speed.
Thiss i called “translational B and results
in Ehi pllot requiring less collactve pich
a5 his speod Increases. However, as the
nelicopler conlinues o accelerabe, the
axira kil generaled s oflsed by hg Duald
g af lange asnbdynamic drag lorces which
o urh must be overcome with - higher
collective seltings in order o makain
ferward thrust. Thizs variation in “opemting
efficiency™ can be weualised 85 B Cundse
with = peak at approximalaly 60 kis.

A helicopter requires much more power
{or & verical clim®s than i does for the same
rale of chmb with foreard Spoed. Also, ds
hovering ceiling is much lower than its
cailing with forward speed. Boih of these
efiects are dus to ranstaticnad ki

DRAG
m—p

RETREATING

Limiting Speed

It ks imeresting 1o note whal determinas the
limiting speed of 8 modern helicopier. Twa
laciors condribule 0 & helicopier's lop
spoid, both of which are associalod wath
the agrogynamics of the main rotor blades
Firstly, the speed of the airfiow over & rodor
blede increases from iz root o i3 fip
simply becaise the tip speed is consider-
abdy laster than at the ool Durlng each
rolation, A blada will be advancing 1han
retrealing redative o e luselpge o the
heEcopber (Fag Z). As the halicopier Hies
forwards, part of the inner section of the
metreating  biage will be rodaling in a
rearwards: direction a1 a speed which is
lower than the forward speed of the
nelicopter. The airfiow al thia part of the
IHade will De passing backwands ower tha
asrploll  and  consequently  wnable 1o
generade any it As the halcopter's speed
increasas, this loss of it will spread out
towands the tip of the retreating blada,
which by nmow ks the cnly part producing
any lifi. To achieve high forward speed, wa
nave akeady ssan thatl the pilol must
increase the anghe of attack of each rator
blade n order lo generate the necessary
forward thrusl. The limiting speed ol the
halicopter |2 reached when the angle of
aflack becomes o great that the tip of tha
blede stalis, resulting in tolal loss of kT and
sEvERe Woration

Secondly, as the speed of the helicopler
increases, the speed af the advancing
robor Blmtde will approach the speed of
sound and begin o suffer aerpdynamic

compressabisy eiecia.

ROTATION
e

BLADE BLADE

(Fig 2

Ground Cushion

When howering close to the ground, the
downwash from the rotor blades tends to
bulld up & cushion of air commonly called
"growssd cushion”, This has the etlect of
increasing the allective i, pariculary
useful with hemder lake-of wmight or al
altiude whara the air is bess dense. i s
possitie to fiy forwards whilsl maintainng
the ground cushion in order 0 build up
some (ransiational T The effectivensass of
ground cushion decreases howaver wilh
borwand speecd.

ADVANCING

DIRECTION
OF FLIGHT



APACHE

Introduction

Thee pramusry rode of the Apache (s o sttack
and desiroy hoslile armoured vehicles wath
maximum surprise and with maxmum
sataty for its crew. This must be achieved
under the most adverss wealher con-
ditions, day or night, ewen alter suffering
sgnlican] batile damage. Despile a de-
manding spacification from the WS Armg
e Apache surpassed all expectabions.

Development

Its design began in response o bhe LS.
A&rmy megquirement bor 8 new  Advanced
Mtack Hebcopber & contract was mwarded
o Hughes m June 1973 to build two
protolypes, the firsd of which flew on 30ih
Seplember 1975, Following a competilive
fhy-0ff mgainst the Beall Modal 409, the
Hughes prototype AH-64 was selached for
hwther developmeant.

Subseguen] modifications in Phase 2
ncluded axtension of the main rolor masi
upwards by 9.5in o prevent the blades
making contact with the fuselage which
wis happening wnder certaén manoauses!
Tha {ailplane was moved from the lop of the
fin 1o tha basa of e taBcone o iMprowe
handling qualities. Three more prolotypes
ware. ol with_modifcations inchuding.a
further exiension 1o the main robor mast,
swepl back ips b e main rotor blades,
8 din Inerease in the izl robor diameter,
and the introduction of the “Black Hole™
exhisusi coolers. Devealopment continued
with & full evalustion of all weapan systems
and avionics. The introduction of compuler-
contmolled variable incidence  lailplans

sobved many unsabshctory chamcenstics
soross the complate flight emvelopa,
Dizlivary of the first prodeciion Apaches to
i Army f00k place in 1584 with the Aemy's
projected total requirement in the regéon of
515 Apachesa. Gost in 1884: 578 million
each. The Apache production plant is at
Mesa, Arlzona where they aim o manu-
facture 12 machines per month

Performance

Agilsly or alrcraft responss to conbrol Inputs
is fast and precise. The Apache will pro-
duce 100 degfsec rate of roll a1 babsepn
120kts and 140ks and a high instan-
taneous tumn  rabe, allowing i 1o be
manpeuvred baiskly around obstroctions at
kv altilude. Sloppiness and slow response
typeicsal of mast helicoptar Right controls ane
absent, in fact, pilots fend o over contnod
wnlil they adjust ko ks crsp response.
Caspite thes, pilols appeas lo adapt to the
Apache's handling characierislics sur
prisingly quackly

Tilting sharply forvwasrcs oul of thie hower and
pulling 100% torque, the Apache reaches
100 k15 in 250 vards, equivasent to O to 60
mph within 4.6 seconds. An impressive
accﬂlleram-ru tor a machine welghing 6.5
lons! .

Truwe airspeed in bewel Hight with normal
maxkmum continuous power (appros. 555
lorgue) s 148 kis SErodynamic drag rises
sharply shove this spaed, with 100% forque
goeing approximabely 180 kis in level Bight.
The maximam spaed in a dve [Vne) s
197 kis

Capable of hovering on both engines al
65% torque and 106% from a single engineg,
the Apache crew can be confdent 1o
survive a singhe engine fallure, even in the
hower

Avionics
The Apache condains thifdesn on-board
computars  with  bullt-in  sali-lest  and
automatic fault detection. Maty of the
"Dieck Doxes are duphcated in dilberanl
parts of the aErcratt bo reduce wilnerability o
anamy lire. Much of the avionic sguipment
s locabed in bays either side of the forsand
hoselage, visshle as large extemal tairings
This includes secure VHF, LHF, A & P
radio, Doppler nandgation. strapdiown atl-
fude and heading melerence system,
aubomalic stabilizaion & command aug-
mentation system (DASE), passive racar
warning, IR & rader jammers, chafifare
dispeirisars and the laser delecior
_ﬁiﬂﬂigﬂ Contral System

flight contral system s designed 1o
simplity the 1ask of fiying under stressiul
conditions. Filols find the Apache easy o
iy, even withoui aubostabilisation. A1 the
meear ol (he sysiem s the Digital Automalbic
Shebilisation. Equipment (DASE)  which

lakas - mnilommathon from- sensors around e —s——

heloppter and shapes the plof's comrl
mnpuls 1o optimise 1he aircraft's response
for lactical fying. Many of the unwanbed
conlrd cross~coupling eflects bypical of
many helicoplers heve been eliminated by
auviomalic compensalion and hrns ane
auiomatically coordinated above G0 kKis.

Wore specifically. DASE takas rabe, velocity
& heading information from the Heading &
Allfude Helerence Syslem, collects normal
air data from the PACER system on the rotor
masl, matches his data with the piliol's
contral inpasts & drives (he rolor Servos
accordinghy In this mannar, DASE may De
described as a "command-augmentation”
sysiem shaging the helicoplers responsa
o the pilol's inlentions, giving ws an
“intelligent” system whereby the pilod
@mply “requests” his manoewwe and the
sysiem hendlgs both ransient & sbeady
mau:rla aviomatically fo achieve the desired
rasult

A moving lailplane or slabdator is con
tinuously controlled by the DASE, main-
LEining the Apache husalage in a evel fisghi
atfituda fraem 30 ks 1o ks masmum speed ol
approximately 180 ks The stabslalor
aliminates the pronounced fose-down or
nosa-up attitudes offen seen on many
nebcopters thus reducing crew workload
and allisdng them to concentrale on
accomplishing the anbi-tank & ground-
attack roles ol the Apache.

b} Target Aquisition and Designation
Sight (TADS)

This is & clusler of sensors mountad n
a stabdlised housing i the helicopler's
nose 1o give both piksd and gunner a
choice ol how Lo view [hié outsice workd
The wapon-aiming displiys are wewed
through an eye-piece by the gunner, plus a

f—



ITS HISTORY, DESIGN,
AND DEVELOPMENT

small “hesds-oul ciEaplay on hes insiru-
ment panel, The TADS may be swivelled 120
dieg right or bafl, 30 deq up, of B0 deg down
FLIR {Forward Looking Infra-Hed) 5 used
far night time vision, Dayteme TV (DTV) in fha
mgar infra-red band can penelrate smoko
and hare, and Direct View Optics (DVO)
give a coloured display with a maximum
magnitkcation of x 126 —capable of visually
ZoOminG-in on & larget up o 3 mides away|
Ak gk it Poboeis-& - Choaig o lala ol

R

Thex TARDS willl automabcally trasck & fange
adter locking on to i The guaner will use thi
OTY laser o dMerming largel rangse, in
practice offsatting the laser fo aweid
detection by the fargel. The target w4l inally
e ileminated by the leser just prior to
impact of the Helllire missile. Tha langed may
also be illuminated by 8 remobe sowrce &40,
grownd mfantre The Apsche is then able fo
“lire-and-lorget”’ each misshe and return o
cover. An  alternatrve approach  also
available 1o the gunner is for the Apachs 1o
pop up from behing cover, iake a video
recording of 1ha batiteliald, and pod down
mgain. Afer shudyang (e vided. theé gunnar
miy Selecl a number of targets and entar
their coordinates into the target compader,
Halifire missiles may then ba launchad from
behand cover, popping up boiefty o tEser
apal fhe farget in e las! lew seconds ol
flighs

Thie gunnar may select from & range of
symbology on the displays acoond ing to the
bype of weapon o De used. For Ehe Follling
missiles, the TADS is rotwed 1o place a
dofted oulline around the targsl. This
outhing becomes solid when the missils
lsunch parameters are satisfied. For gun
firing, & simple static sight & wasad Dt
cormections for range and crosawind ane
pulomabcaily superimosed by 1he Wl pon
control ayatem

(o) Pilot's Night Vision System (PNVS)

A remarkabla systom avadlabla to both pilot
and gunner is e Integrated Helmal &
Cisplay Saghting Svstem (HADSS). The
pilot looks through a helmet-mounied bele
vishon “monocie” 1o view the outside world
projected life-size into his righl oye

Sensors in ihe pilol’s helmat detesmine his
head pasition and drive tha cameras in the
mose of the helicopter accordinghy The
PHYE turrat may swivel 80 deg left or righd,
up 20 deg and down 45 deg. with a fisld af
view of 50 deg. Symbology on the display
shows the pilol his direction of flight if dif-
farand irom hés line of sight, and tha picture
Is 50 clear ha can even distinguish powar
lines — useful whan fl Bograsavely al
axtremely low altiludes. By combianing the
functions of TADS and IHADSS, either pilod
oF Qunnar may aim his waapon sysbem
simphy by looking at the target!

Weapons

Thae luseiage carries a stub wing fitted with
four weapon alachmen! points or pylons.
The inboard pyons are normally used Io
carry 8 Hellfire missiles, 4 per side. The
ouler pylons are fitled bypically with 18-inch
fubsi 2 T 5 rockal pods, stadra by silbior
cniw membie using their helmel-mounted
sighis

{a) MZ30 Chain Gun

Mounted wndermaath the nose of the
Apache ka the 30mm M230 Chain Gun
contralled through & mlalng turmel Tho
complele assembly weighs 11815, and has
A rate ol tire of 750 rounos mon, Capacly
s 1200 rounds. The gun mounting IS
collapsibde and forma part of the enorgy
absorption process in the evenl of a crash,
Tha gun may ba aimed using eithar TADS ar
thet halmed-maunbed display.

(B} HelGre Misssss

This 10080 supersonec mésslle has a range
of over 3 miles and a variaty ol Guidance
systema In the case ol the Apache, tha
twrget 15 lluminated with a laser beam
which |s detecied by the missie’s homing
head. The Apeche is capable of carrying up
io 16 Healllires

Typlcal mission configurations:;

Anti-tank mission; 16 Heltire missies and
1200 rounds of ammo

Ground support: B Helifire missilea, 38
rockats, 1200 rounds of ammo

Alrmobie escort: 2B mockals and 1200
rovuncds of Emmo.

Structure

The fuselage is & conventional semi-
monocoqQue  Blumdinium  Siructure  wilh
Iracture-tough malerials, redundant load
paths and oversized structursl members (o
rinirmise effects of batile damage. Thé main
redor consEsts of four blades, each having
five stainless steel spars lined with
gstrucheral glass-fibre tubes, a laminated
stainless staal akinand a COMmpoSibe 1I'B.-|il'lg
edge to give a mulliphe redundant sireciune
Tesls have shorwn (hat the main ralors can
surdive a direc] hil by a 23mm shalll Each
Bhade is attached io the hub by elastomenc
fpadflag dampers and offsel flapping
hanges

The tail rator arrangement is an unusyual
J-E'!Igl'l wilh the bades mounsd 55 |.1-L'g
aparl. The umsven SORAcing gives oplimum
Eoviy TR0 s

Both crew Bre proteched by ammour plalad
seals. The energy-absorbing landi gaar
was designed lor normal lndings of up 1o
12 ffsec. and heavy landings of up to 48
LT

Engines

Tawn General Electric TT00-GE-T01 lurbo-
shafs producing 1,895 shp each
mourded on either side of the main
fransmigsion. The wide separation offers
additional survivability, ménimising the risk
of both engines being losl due to-a single
til, and full tedin-gngined redundancy The
main transmission will operata for Lp o ome
hour after the loss of all lubsicating oill
Fitted ko the rear ol each engee is a
heat-axchanger known as a ~Black-Haola™
Thig is to réeduce tha hu-mpi;lral:i_lrg of the
exbhaust gases and minimise detecton by
infra-red homing missies
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LOADING INSTRUCTIONS

COMMODORE 64

For tha C128, choose C-64 mode as advised by
the manulacturer. Please ensure that joyslick is
connected to port 2

1 Inser the disk into a disk drive

2 Type LOAD =*" 8,1 and press RETURN

3 Program will load 1o display tie
4 Selact la a5 essing E ﬂ.'ﬂf' ish, D
for DBUIE;QF fﬂbr'?FEHﬂ-l:Elir;g o

ATARI
This program requires Atari 00XL/B0OXLI130XE
machine with a minimum of G4K memory.
F’Iafasa- gﬂmuréﬂ that iws.'r'ﬁdis {.I'.a:rnnactad o part 2.
1 Turn off the compulber all paripherals except
thee diisk drive e 3
2 Remove carlridges. Hold down OPTION key
3 Switch on power. The program will load 1o
display title page

4 Salect] by pressing E for English, D
mﬂww:n rancais

3D real-world display:

Featurgs include landing pads, buildings, Ireas,
transmission pylons, mountains, enemy lanks, field
guns and helicoplers. Ground texiure is visible
whean H:.n'n? below 500 feet o enhance the
sensabion of speed. 1 is possibla, with prachce, 1o
fiy batwaen treas and mouniain peaks.

MENU OPTIONS

mE_EIGH I1 — FLYING TRAINING - Used for
copter familiarisation and developi ound
attack skills, Enemy ground fofces mr@nﬂg‘rﬂium
fire. Each sector contains B anemy targets, either
Tiald or lanks, giving a fotal of 1024 possible
ia across the complate map. Proceed to an
adjacent sector after ing all targals in your
presant sector, eithar by ﬂ',rilgﬂm:t‘ry oF landing at
a pad and usimlh& |oystick [method desc
later under P). Refual and reload with
Ammunilion as necassary.

MISSION 2 = COMBAT - This is a short mission
involving the invasion of four alied sectors by
enemy ground forces. By selecting the map mode,
you seé the sectors in question, flashing to
indicate ihe presence of hostile florces. Your
mission is to liberate the four sectors by i
the ground targets, each seclor taking typically 1
minutes to clear. After ing ;ﬁr largets the
mission is completed by landing at the nearas
helicopter pad and closing the throtte.

MISSION 3 - COMBAT — Surrounded totally by
anamy termilory, your mission is o liberate the
entire map from enemy occupabon, Each hostile
sactor becomes allied as the ground targets are
cleared, thus allowing you o land and reload wilh
waapons elc.

MISSION 4 = COMBAT - A strategic battle for
m.paﬂm&gl the entire m ﬁa_‘l’wr task isﬂg
E-LI;WI g cund h‘lﬂﬁ‘!‘i n ir batthe .H.h'}lg
front fline. As each sector is cleared of
ground forces, the front line will progress to the
nght unti you have cleared a complete row.

Likewisa, if the enemy succeeds in dastroying your
ground forces, the sector will become hostile
territory and the fromt Bre will ress to the heft.
Once a row is complataly liberated or occupied, it is
oul of the game.

rib. if al COMBAT missions the enemy will fire
back! The simplest approach is 1o use laser-
guided missiles 1o destroy the engmy as SOon as
possible, bul points scored will be lower than using
rockets or guns.

In the heal of the bafile, care mustl be taken b
avoid landing in enemy territory if you are damaged
or need 1o reload or refuel. Check for enemy
pecupation before landing by inspecting the map.

DAY OR NIGHT - Daytime: horizon visible
Mightime:: rﬁPﬁT&hE?Mhﬂ”hanﬁﬂd inira-
imaging. (Pilols’ I Vision system.

CLEAR DIEELULIDY—Uptiun for avercast sky with
selectable cloudbasa for nstrumant flying.
CLOUDBASE — selectable from 50 # to ft.
CROSSWINDS & TURBULENCE - for the experi-
enced pilol! Vanable crosswind & lurbulence
affects.
PILOT RATING — TRAINEE

SCUADRON

INSTRUCTOR

ACE
The pilot rating is equivalent to difficulty level and
vanes polancy of enemy. With each increase in
pilot rating, the enemy’s accuracy doublas)
SOUND OM or OFF.

INSTRUMENTS:

TADS

Target Acquisition & Designation Systam —

Used to identity and track tanks, field guns and
halicopters, allied or enemy.

Includez range readout in feet when larget is less
than 10,000 fesd away

¥YDU - Visual Display Unit
Speed in knols, (yellow = forwards, cyan =
backwards)

Altitude, feal

VS = Vertical Speod. ft'sec (arrow UP = climb,
arrow DOWN = descent)

TIME — Time to reach target, in hours and minutes
{hashed il greater than 4 hrs, zeno if less than 1
minute) : _

RANGE — auloranging navigalion compuier
Within 0.1 mis: resolution in leal

Within 4.2 mis: resalution in 0.1 mis

Ower 5 mis: rasolution 1 mile.

ARTIFICIAL HORIZON

Roll symbol & roll angle readout

Fitch mdicator — nose up/down altiilude
Sideslip indicator — sideways “dnift”

DOPPLER NAVIGATION/COMPASS -
Readout of Heading, Beanng & Track.
Heading: direction in which the helicopter s

infing.
w&c&: path direction.
Bearing: ing required 10 point at objective.
Mote: a helicopter can be pointing in one direction
(Heading) but moving n a different direction
(Track) e.g. sideways! Malch the heading o the
ring to intercept target. The flashing dot
icates ralalive bearing ol target.



Fouwr modes:

B: Baav:nnna ation (B beacons)

H: gn.n“ﬂanca [I:; l|:|~iun|:|5 per Hi:turm}
amals ar

Lb_;l'nnlngm E:I'r::'l?f Mmﬁﬂiwﬁfc&pﬂljﬂ

Flashing symbol wams of approaching enemy

helicopter:.

CONTROLS

THROTTLE - key W to cpen throttle
key S to close throtile

Contrels enginefturbing rpm. Normally set to fully
open  unless practising  ang landings.
Assisted n flight by computerised autothiotie

COLLECTIVE LEVER - key O increases lift
key & decreases lift
This |s basically @ vertical lift control used for

lake-oft t0 the hover, and forward thrust control in
straight & lavel flight.

E"IFGI.IG CONTROL
tick loremard tilts nose down
nﬁtx:k back lilts nose up
it o rofl right

Jﬂ?stl'r:kl 1o roll left

RUDDER - key X to yaw right
key £ to yaw Ilgt

DOPPLER MODE
Key C selects between beacon mode (B), landing
pad mode (H), ground atfack mode (T) or air-o-air
rmioda (lightni arn'l:rnlj on DOPPLER/COMPASS
instrument, down key 1o cycle through modes,
key N selacis “next objectve” in each moda;

B beacons (0 1o 7)

4 landing pads per secior (0 o 3)

B anemy | ts per sectar (Do 7)

1 enemy halicoptar

WEAPON SYSTEMS & TARGET ATTACK

When in ground attack or air-do-gir mode, the

weapons systemns are activated. The helicopler
be airbormne lo fire s weapons. Select

betwean gun, rockels or missiles using key P. The

gun & rockels are manual tracking only 1e. the

target must be in tha ts when the weapon is

launched or for the TADS fo operate. The missile

system locks on io any hostile target passlra

through the sights & lock-on is depicted by a So

Square. Tracking is avtomatic if the target remains

on 5Creen.

GUN - diagonal sights - 2000 #t

AEE;'EFE“EUI' IMr;'il:lrnmu :Lmnumﬂ n, 750 rnundﬁrmin.

- Vert'Horiz sights — range 4000

38 unguided rockets (19 each side).

MISSILES - square sights - range 3. 1mis

8 Halifwre missiles = |[aser guided, aulo-tracking

FIRE BUTTON — on joystick

The time lor a weapon lo'reach a target will depend
on how far the target is away. L is possible o locate
and destroy enemy fargels in bﬂlﬁumap mode and
i cloud,

During combal, enemy fire is indicated by llak,

The scresn will flash il the helicopler is hil

Damage o huiu:upl;r systems s indicated on the
failure status nal and struchural damage is
shown by the ﬁnplaf helicopter symbol flashing.

A thurl::u g;n.“r:.;umi hit is fatall The chances of
being Bnamy are decre

curing the attack. 'You hnvaah:wulabgelumpm
per mission, S the mussion report for crash
avaluation and rmance reporn

It an enemy halicopter is approaching, a warning
symbol will be flashed on the Doppler instrument if
YOou are nol In air-to-air combal mode. You are
advised to select air-lo-air combat mode and
castroy the enemy helicopier belore he gets too

clogal
Scoring Scheme
Target
Weapon
Used Field gu:n Tank Helicopter
Gun - 100
Hockets m 20 50
Missiles 5 10 25
Paints Scored

It is not possible o a tank with the chain
ﬂ.mmnlmmmuhw
of score. Although it is much easser to hil a

largel with & missile, fewer points will ba scored,

The enemy will in o back at a range

ﬁtwm o and !?at, ki i‘l;‘lLﬂ'l micre
ngerous o use guns (range 1) but the

points scored will be higher.

MAP

Use key M to select map or %o return fo normal
display. Your helcopter 15 shown by the flashing
symbal with a tail. Enemy helicoplers are shown
without a tailplane. Beacons 0 t0 7 are used for
navigation purposes.

By selacling MAP mode when sitting on any allied
pad, the he r may be moved lo anathar allisd
sactor by using joystick.

Thiz leature eliminates the nead for lenglhy
siraight and leved fight to visit each sector,

When training (Mission 1), all sectors are allied and
any landing pad may be used for refueling.
rearming of repairs. All sectors contain enemy
tanks and field quns for target practice,
In combat missions, terilory s distinguished ﬂ
blue (Alied) sectors and red (Hostile) sectors.
Hashing blue secior indicates the presence of
enemy forces in albed teritory. Likewise, a flashing
red sector indicates the presence ol alled kvees in
hostile termitory. You will be caplured by the anemy
if you tovchdown In hostile lerritory.
The destructon of all enemy forces n a hostile
secior will result in the seclor becoming allied.
Likewise, H all alied forces n a seclor are
destroved, the sector becomes hostile.
The map is designed o “wrap around” al the
i.e. when fiying off the map, the helicopier
will reappear at the opposite adge.

COMPLETION OF MISSION

A mission is mnﬂ«md when all enemy ground
lorces have been destroyed and you have returned
B—ﬂfﬁlﬂaiﬂﬂdﬁg pad. Ater louchdown, close the

& fo bring the lurbine and rotor rpm 1o Zefo. A
complimentany mission report will iollcw.

PILOT'S NOTES

The controls in a real helicopter are “proportional”,
I, their affect is proporiional to the displacement
from centre. It 5 not possible 1o implament this



feature on the joystick since I conlains
simple onfofl microgwitches. By the effect
of each WIWWW long the joystick
is held, a si approximation to “real” controls
has been achiwved, e, momentary operation of
the joystick for fine control, and hold 1o build up a
rapid rale. T'msdmrnmmrmanmalme
joyslick must be operated repeatedly for
manjeuvies such as a steady furn or 1o hold a
steady pitch anghe.

Halicoplers are naturally unstable and difficult to |

without awtostabilisation. The .'.Eacna i fithed wit

Digital Automatic Stabilisation q:lm&nt |:DAEE:|
making it far easier o fy tha.n

helicoplers.

Take-off procedure:
1 Enmml mmwﬁ: wdﬁlnrhﬁtjal minimum
thrattle untd
ll'lrulﬂu indicator at mamwrrm'n s
3 Wait for turbine rpm & rotor rpm 1o reach 100%.
4 Increase collactive pilch by prassing key O until
lift-olf occurs. VS i s vertical speed In ft'sec.
5 Reduce collective (key A} 1o achieve hover Le.
vmﬁllmﬂ The helicopter is now hovering above the
& Turning on the spot is accomplished i
laf or ruddar (2 or X}. Sk

Transition to forward flight from hover

1 Increase collective (key O) to betwesn B0% 0
100% Torque. Reduce colleclive (key A} if
overtongue Warming sounds.

2 Tilt nose ol helicopter downwards (joystick
forward) to between 15 and 30 degrees.

3 Speed will be sean lo increase. Autosiabilisers
will siowly raise the nose of the helicopler o a level
attitude.

4 Reduce colective (key A} to  adjust for
Y5l = 0 f'sec i.e. not climbing or descending

The helicopter will now be cruising al a steady
forward speed. The Apache is a wvery agile
helicopter. From a stable hover, it can reach 100
kts in approx. 6 seconds by pulling 100% torque
and tiking the nose dowmwards o approx. 30 deg.
Straight & Level Flight

Forward Ep&&d is rﬂf-medwﬂnmprﬂy o the torque
selting & ective lever setting,
ASSUMing lh-E helicopter is not  auwlorotating
[-Ellfﬂﬂil'ﬁd later). Typical speediorque sellings are
as follows:

Torque Speed
44% 60 kis
5% 119 kis
75% 147 kis

100% 159 kis

These values will vary slightly with altitlude and
changes in helicopler weight resulling from fuel
consumption and weapon reléase. The Apache is
fitted with a computer-controlled stabilator which
enablas the helicoptar to cruse at any spead with
the fuselage level.

Turning Flight

Providing thal the forward speed is Er than 60
kis, turning 15 acheved simply left or
right. Some vertical lift will bEI-l;':nstwhen nking
and tha hehcopter will begen to descend. This may
be counteracted by increasing the collective
satting. The helicopter will tend 1o slow down in a
turn undass e pilol dives to sacnfice height 10

maintain speed.

At under 60 kts, the helicopter will tend to
' mqm turn, shown by the sidesiip ball at the
bottom of the arificial horizon. Tums may be
assisted hy app*ring the rucdar, but this will reduce

Fluc.'ti.latrnns in rolor rpm occur during a turn
because MMm effects. The autothrottle will

ne rpm accordingly to keep the rolor
rpm al approximatety 100%.

Slowing down & returning to the hover

1 Gently raise the nose of the helicopter by pulling
back on the joystick. The aircrafl will bagin fo siow
down and also climb. Maintain the nose-up attitude
by repeatedly pulling back on joystick {ganﬂyl]

2 Reduce the rate of chmb by reducing collective
(key A) to keep VS to zero. As the
forward spead drops below B0 kis, increase
collective (key Q) to counteract sink  rate
Allow nose of helicopter to return to level flight
as spaed approaches zero

3 Adjust collective as required to achieve a VSl of
zero, The helicopter should now be in a stable
4 The helicopler will also slow down when tum

providing that it is not in a dive. Banking re ¥
left and nght is another comman method sd-nmng

5 Fm'm'hﬂg that the forward speed is less than 60
knots, the pilot may apply rudder to increase
sudeslip (fideways drif). Tha halicopte: will slow
down dramatically as a result of the large drag
lorees generaled.

Landing
The helicopler may be landed from the hover
g:ﬁml descent) or al lorward speeds of less than

(&) From hower: Lower the collactive lever o
mairtain a steady rate of descent. Maximum V51 al
touchdown = 12 s, Ground cushion effect will ba
exparienced below 30 i, resuling in reducton of
thie descant rate

(o) Rolli 1wchdﬂwn With a forward speed of
less than by lower the collective lever 1o
begin de-acenl x 'l-"EI al iouchdown = 12 ft's

After touchdown, the helicopter will slow down and
evenlually siop. Steer on the ground by using
rudder coninol,

Taxiing on ground

The hadicopter may be taxsed on the ground, up to
a maximum speed of B0 kis, providing that the
enginarator rom are at 100%. Assurmeng thal the
he tar is stabonary, rass the colleciive lever to
produce aboul 20% torque. Pushing forward on
the joystick will accelerate the aircraff. and
likewsse pulling back will decelerate and eventually
stop. Steer by using the rudder.

Refuelling/Rearming/Repairs

By landing or Iaxing onto a helipad (not an enemy
cnel) the aircrait refuel, reload with weapons,
and be repaired. ce on the pad, close the
throftle to bring turbine & rolor rpm bo zero. The
habooptar wll senviced and prepared lor the
nexl take-off immediately.

Backward & Sideways Flight
Starting from the hover, the helicopler may be
fiown backwards by raising the collective lever and

raising the nose lo approximately 10 deg. The
q:éé?m&dﬂut will turn cyan o dencle backward



flight. Keep the nose of the helicopter pitched up 1o
sustain speed. Likewise, the helicopler may be
flown sideways by rofling left or right and raising
the collective lever. The speed readoutl does nol
show sideways spaed and the pilot must waleh the
sideslip indicator balow the arificial honzon' in
ordar o monitor sideways drifi

Torque Turn
This manceuvre allows the piot to perform a 180
deg tum with & dramatic climb & simultangous turn
With a forward speed of 100 kis or mora, pull the
nose of the aircraft up to approx 70 deg pitch. Hold
this nose-up atttude wuntil the spaad drops to
approx 60 kis. Redease joystick & apply redder until
heading has changed by approx :sug . Release
rudder. adjust roll to zero @ necessary and
accalerate with nose down attifude. During this
manoeuvre, the helicopter will roll, pitch & yaw
simultaneously. pulbng outf o0 a reciprocal
heading.
Aerobatics
The Apache may be flown salely within the
followang lmils: Pilch £ 80 deg

Roll = 110 deg

Cantrol response may become unprediclable
pulside these limits e loops & rolls are NOT
recommended!

Autorotation
Auforotation 5 equivalert t©  the  hebcopler
"ghiding” through the air and is used when the pilot
w:ﬁhe_-i to descend rapidly or atter enging fadure.
autorotation, the rotor blades are being
driven by airllow thr the rotor disc as the
helicopter descends. This reduces lheﬂpwg
required from the angines and the angine RPM is
aulomatically reduced t© maintain 100% rolor
speed and tI"I-e “split” between turbine rpm & rotor
rpm can be seen an the bar scales. Autorotation is
best performed at approximately 60 kis. and above
500 K. Entry into auforotation is made by gently
lowering the collective bpver

{(a) Engines active
Ag the descent rate builds up, the automatic
throttle control will be seen fo reduce the turbinge
pm. Any  fluctuations in rolor pm will be
compensated automatcally by the autothrottle, As
the altitude falls 1o below 200 feet, the pilot should
bagin o pull the collective lever up 1o reduce the
rate of dascent, accompanied by raising the nosae
of the helicopter if he wishes 10 slow down. With
practce, the plol will co-ondanate ncreasing the
oollective and adjusting the pitch angle in urger to
slow down to the hover just a few feet above the
ground.

(b) Engine-otf landings
In the event of failure of both engines or if the piliot
deliberately closes the throttle in fhight. engine rpm
will reduce to zero. The pilol must respond quickly
oy kowening the collective lever before the rolor
blades slow down too much, Rolor rpm is
controlled during the descent by careful adjustment
ol the collective lever. Keeping the helicopter level
and the speed between 50 & 60 kis. raise the
collective lever just before louchdown 1o bring the
rate of descent 1o below 12 fi'sec

Warnings - limits worth noting!

1. The mazimum permissible speed of Apache is
197 kis, in a dive. If the speed should nse above
this. the pilol wil get an audible warning

I he continues 1o increase his speed, the
halicopter will shed a rotor blade at 210 kis,
resuling in catastrophic loss of conftral!

2 I the piot demands 0o meeh power fram the
angenes  (ovartorgua), an audible warning will
accur. I this warning 5 1gnared, the engines wall
evertually 1ail, It i5 possible 1o hover and fiy on one

ing but flying time is limited if both engines
have failed!

Featuras of TOMAHAWEK:

i Spectacular 30 real workd display

@ Fully aergbatic (within limitations of real
helicopler)

& Ground attack & air-to-air interception

& Owver 7000 ground features

& Daymight vision sysiems

® Cloudy conditions, crosswinds & furbulence

@ Doppler navigation & target tracking system

@ Laser gudec missiles, plus rockets & 30mm
chain gun

@ Selecton of training and combal missions

@ Pilol ratings — Trainee o Ace
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SUMMARY OF
CONTROLS

Roll Left joystick left
Pitch UP joystick back
Pitch DOWN joystick forward
Roll RIGHT joystick right
LEFT rudder

RIGHT rudder

Change mode of Doppler
Next objective

Select weapon system
Increase collective
Decrease collective
Open THROTTLE

Close THROTTLE

MAP

H Pause

J Continue

CONTROL — RETURN to Abort mission
& return to menu.

ZNSEPODVZOXN

INSTRUMENT PANEL NOTATION
1 Collective lever
2 Torgque 56 {a) Engine 1 (b) Engine 2
3 APM % [a) Engmne 1 (b} Rolor blades (¢} Enging 2
4 Throtibe inceCalor
5 TADS — Target Acquisilion & Designation System
G Fuel level
7 Pilot's Visual Display Linit
8'Speed, m knots [yellow
Dackwands)
9 Alutede, in teal
10 Tirme o objective, hcurs & mins
11 Vertical speed indicalor, VSI, feel per sec
12 Distance from objective. in feet or mikes
13 Artiticial Horizon
14 Rodl symibol
15 Rall angle
16 Filch angle
17 Sideshp (drift) indicator
18 Doppler
19 Nawgation/Compass
Hll'_"rlﬂ'll'lg
20 Bearing
21 Track
22 Engines I Failure Siatus Fanel
23 Weapons l
24 Nav computer |
25 TADS |
26 Score
27 30mm chain gun
ammao supply
28 Bockets
29 Hedltire Missiles

fonwards, cyan

INSTRUMENT PANEL




UBERSICHT/ANGABE DER
STEUERGERATE
Mach links rollen Eﬂuamnuppﬂ nach
I

Sheigungs leusan Steuarkni Furick
mm-angs 9 ppst

Steigungsteverung  Steverknuppel nach
sanken VOIS

Mach rechts rollen Steuerknuppel nach
rachis

£ LINKES Steuerruder

X RECHTES Steuerruder

G lermcdus Wechsal

M Machsies Ziel

P Wallensystem wahlen

2 Nichiperiodische Sleiqungsstevenung erhdhen
A Nichtperiodische Steigungsstauarung senkean
W Vergazer ofinen

5 Vergaser schlieBan

M Karte

H Pause

J Forisetzen

STEUERUNG - RUCKKEHR um den Einsatz
abrubrechan & uvnd ru dem Ment Zurickzukommen

INSTRUMENTENTAFEL DARSTELLUNG
Michtpanodische Ele’:lgn ngssteusrung
Drehmoment % (a) Motar 1, (B) Matar 2
RPM % (a) Motor 1, (b) Rotorbiatier, e} Matar 2
".falgam:anzmgnr

ADS - Zielerlassungs - und Bezeichnungs-
syslam
Kraftstoffstand
VDU - Bildsichigerat des Piloten
Geschwindigkeit in Knoten
Hehenlage. in Ful
10 Feit bis Ziel, Stunden & Minuten
11 V5l - verikaler Geschwindigkedtsanzesger
12 Entlernung vom Ziel, in Full oder Meilen
12 Kinstlicher Horizont
14 Raollereichen

EE s GO A =

15 Rollewinke

16 Langsneigungswinkel

17 Scheabaifluganzeiger (Abtrift)
18 DopplemawgationKompass
19 Steuerkurs
20 Peilung

21 Kurs

22 Molore

23 Waffen

24 MNav Compulter
25 TADS

26 Spielstand
27 A0mm Ketengeschitz Munibonsversongung
28 Haketen

29 Hellfire Lenkwatien

Siorungsmeldetalel

o S o™

RECAPITULATION DES COMMAMNDES
Roulis vers la gauche  manche vers la
En cabreé manche vers I'arrierg
En pigué manche vers Favant
Roulis vers la droile manche vers la dooste
Gouvernail de direction vers la GAUCHE
Gouvernail de direction vers [a DROITE

:
il
{

ﬁ menle pas genéral

Q
A ﬁ*ﬁ#ﬂ
W Churir MR“ E
S Fermer MAMNETTE
M CARTE
H Pause

J Pour continuer

CONTHOL = RETURM Abandon de la missson
al refour au menu

NOMENCLATURE DU TABLEAU DE

BORD
1 Levier de pas al {collectit)
2 Enuplu‘f- (@] Moteur 1,{b) Moleur 2
3 [aleguH- } Pabes de rolor,
(c) Moteur 2
4 Position de la manetie
5 SADC - Sysleme d'Acquisition et de Designa-
bion du Cible
I]E"r r::'ﬁuﬂm?mmm'hb
ite @ pi
8 Vitesse en noeuds
9 Altede en peeds
10 Temps nécessaire pour atteindre  objechf,
heuras/minutas
11 Variomelre [(indicateur de vilesse verticala),
pieds par seconda
12 Distance de 'objectif, en pieds ou milles,
13 Horizon arthiciel

14 Symbole de roulis

15 Angle da roulis

16 Angle de pente

17 v%wp de dérapage (dirive laterale) (niveau

18 Doppler

19 Navigation / boussole Cape
20 Gisement (azimut)

21 Cap (parcours)
22 Mateurs

23 Armes

24 Ordinaleur

25 na

26 Compte des pownts

27 Alimentation muniticns pour canon & chaina
30 mm

28 Fuseas

0 Missiles Hallra

Tableau état defauls

i S Vo’
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AMSTRAD PCW 8256/8512
Tomahawk Disk ] £19.95
AMSTRAD CPC 464, 664, 6128
Night Gunner 0 £7.95
Night Gunner Disk [0 £13.95
Tomahawk 0 £9.95
Tomahawk Disk 1 £14.95
Fighter Pilot [0 £8.95
Fighter Pilot Disk [ £13.95

ATARI

Fighter Pilot 0 £9.95
Fighter Pilot Disk [0 £12.95
Tomahawk 0 £9.95
Tomahawk Disk [0 £14.95
SPECTRUM

TT Racer 48/128K [ £9.95
Tomahawk 48/128K[C] £9.95
Fighter Pilot48K [ £7.95
Night Gunner 48K [0 £6.95

COMMODORE 64
Fighter Pilot 0 £9.95
Fighter Pilot Disk [0 £14.95
Tomahawk [] £9.985
Tomahawk Disk [ £14.95
cheque/P.0. made payable o Digital integration Lig
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