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It took 11 years to devel

p the
first Advanced Attack
Helicopter (AAH) for the U.S.

Armzi (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
375 US gal (1 4191) in 2 crash

resistant fuel cells in the fuselage.

4 external 204 US gal (733-1)

tanks on weapons pylons

for ferry flying

Armament
16 Rockwell AGM-114A Helliire
antitank missiles,

1 Hughes M23 0A1 30mm Chain Gun
automatic cannon plus 1,200 rounds,
4 19-round pods of 2% (70mm)
rockels,

The Apache is first and
foremost a formidable
fighting machine. It can fly
Iow over the %rau nd at great
yet with enough
smalth 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
‘Black Hole' which is an IR

SPECIFICATION
Accommaodation
Co-pilot/gunner and pilot in
tandam, in armour protected
Beals.

suppression system in the B
to t IR-

homing missiles. A truly
I‘uturi ic touch is the

rated Helmet and
Dis lay Sight System
(IHADSS) whlch, amongst
other things, permits both
pilots to point weapons
simply by looking at the

. The delivery of the

first A hos to the U.S.
Army in 1984 has given them
fight ng machines described
as possibly “more
revolutionary than the
Germans’ use of tanks and
dive bombers in the Blitzkrieg
wariare of World War |I".

AH-64A APA(

Power

Two General Electric T700-GE-701
turboshaft engines. Each rated at
1,685 shp (1 264 kW) at sea level,
15A, for take-off, with a contingency
rating of 1,723 shp (1 286 K



N

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

primary mission requirements, vertical

rate of takeoff has been demonstrated

at 1450 FPM. A superior performance

which gives Ihe Apache substantial
esarves and opti

tactical rlaxlbuhly.

nsions
rolor diameter: 43 14,63m)
Tail rotor diameter: 8' 2° (2, 78m).
Fuselage h: 48" 114" (14 97m).
reight overall: 16° 94" (3,84m)
Main rmordusc area: 1 suafpaq fi.
(168.11%).

Performance
Maximum speed: (at 6316 kg/13,925
b} 197kts

Max cruise speed: 158 kis.

Range: (internal fuel) 611 km (380
mﬂas} and (ferry) 1804 km (1,121

Max vertical rate of climb: 1450 1, per
minute.

Service ceiling: 20,000 fL. (6 100m)

Max. range internal fuel: 372 naut.

miles (689 km).

Endurance: 1hr 50 min to 2hr 30min

acmrdmg 1o weapon load and mission

Rﬁ‘ax endurance on internal fuel: he
34 min.,

Weights
Empty: 11,015 Ib (4 996 kg).
Structural design gross weight: 14 660
Ib {6 650
Prima m|ss.on gross weight: 14,694
1b (6 & g
:‘ax lake-oﬂ weight: 17,650 Ib (8006
q).

DIGTTAL
INTEGRATION

Watchmoor Trade Centre,
Waichmoor Road, Caml
Surray, GLNS 3A.




AIR-TO-AIR COMBAT
TECHNIQUES

amacking halicopter A o
pulls out agAIN ondo the bail of the enemy aircraft

Fig 2 Horizontal Scissors

Side-Flare Quick S!Dp (Fig 3)
sive

wilh & rapid decekeation rm Ly briak
use of the il 1o shrw the heli
This gives an impression (o the pursu

that you are entering a turn, when in
are ing down ragidly. As he
mAnocUVIE Continues with 3 nooaienn!
incse down, pull up on the collactivel and
a tight tum 1o bring yoursell oul ondo the
opoenent's tail

Delence against ihe side-flare is to perorm a
zoom climb followed by a torgue fum, ghing
yoursed a height acvantage to begin a dwing
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Fig 3 Side-Flare Quick Stop
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Horizontal Scissors (Fig 2)
This is a dafensive manoeuves intonded 1 trow
off a pursuing alrcraft and subsequently come

cut ando his tail, Begin with & steep roll a:?h as
nmomwownrwrn As The ene

. By
mmmnmmammmmmu
enemmy. the manoeuvre is comolated.

Wing-Over Attack (Fig 4)



HELICOPTER AERODYNAMICS

The foliowing description |s intended only as an
introduction to the subject. We recommend the

following book for further reading

“The Helicopier — history, piloting and how it

flies™ by Jahn Fay, Publishod by David & Charles.

Lift, Weight, Thrust & Drag
Steady forward flight of any aircraft
'depends upan the balance of four forces —
Lif, Weight, Thrust and Drag. In the case of
the helicopter. Lift is genersled by the rotor
blades forcing air downwards as they
rotate. In fact, each rotor blade is very
similar to the wing of an aircraft with lift
being generaled by its aerofoll shaps
ratating at high speed. Variation of the kftis
achieved by altering the angla at which the
blade passes through the ai, commonly
known as the “angle of attack™. i the pilot
collectively tlts all of the rotor blades by
the same amount, the resulting force will
become. greater than the weight of the
helicopter and the aircraft will rise into the
air. Finally, adjustment of the (it so that it
equals tha helicopler’s weight will result in
a steady hover. We have now balanced our
first two forces — Lilt and Weight. (Fig 1)
To begin lorward motion, we must generate
8 forward force or Thiust Unlike fixed-
wing aircrafl, helicopters do not use thair
engines as a direct source of forward
thrusl. The required force ks generated by
liiting the rotor blades thereby using a
of the vertical lift 1o pull the
nelicopler forwards. it is simple 1o imagine
that the rolor blades would in fact act as a
giant propelier if the Iwiooph:r were fo bt
far enough forwards!
As the haelicopter accelarates, an_agro-
dynamic drag or wind resistance builds up
io oppose the motion and eventually the
helicopter's spead will stabilise so thal the
forward Thrust equals the serodynamic
Drag. We have now balanced our remain-
two forces — Thrust and Drag. (Fig 1)
The helicopter however has an additional
problem. The force required to tumn the
rotor blades generates an equal and
opposite force  (Mewton's Third  Law)
tanding to make the fuselage lum i the
opposie direction to the rotor blades. This
Is overcome by introducing & lail rotor
which pushes sideways and balances the
unwianted reaction lorce

THRUST

(Fig 1)

WEIGHT

Pilot's Controls
The pramary controls of a

I.ImIHng Speed

similar to those found in a fixed- wmg
awcrof |e. joystick and rudder pedala. The
[oystick or cyclic control column |s used o
1ilt the fuselage of the nelicopter up and
down, and fo roll the helicopter from ssde 1o
side. Rudder pedals are used to turn or
skew the helicopter by varying the pich of
the teil rofor biades. A third control, known
as the Collective lever, is used to vary the
pitch of the rotor blades “collectivaly”
thereby giving a vertical lift conlrol. Since
forward thrusl is derived from the main
rolor blades, acceleration and speed
controd is achieved by & combination of
cyclic and collective conlrols

Uniike fixed-wing sircraft, operation of any
ane control usually results in the need to
counteract unwanbed responses with the
other controls. In the case of the Apache
howeves, much of this “cross-coupling™
has been eliminated by aulomatic com-
puter-controlled systems.

Since the engines are only providing
power to rotate the rotor blades, It is typscal
in modern gas turbine helicopters 1o sat
and loave the throtlle control alb its maxi-
mum position. As the effort or “torque”™
rogquired to drive the rotor blades varies

the engines varies accordingly. In orger to
keap the rotor blades lurning al a constant
speed, the power outpul from the ungims
is adjusted aviomatically by an “auio-
thrattle” which coerates in paraliel with the

to note what
Illmr.lng speed of a modern helicopter. Twn
laclors contribule to a helicopter's lop
spaed, both of which are associated with
the aerodynamics of the main rotor blades.
Firstly, the speed of the airflow over a rofor
blade increases from its root to its tip
simply because the tip is Consider-
abiy laster than at the rool. During encﬂ
rolation, a blade nil be
retreating relative luselnge 01 ﬂ‘!e
bor (g, 2). J\s IM helicopter fies
forwards, part of lhe inner section of the
retreating  blade be rotating in &
rearwards dlrscnon al a speed which is
lower than the forward speed of the
helicopter. The airfiow al this part of the
blage will be passing backwards over the
aerofoll and consequently unable 1o
generate any lift. As the helicopter’s speed
increasas, this loss of lift will spread out
ftowards the tip of the retreating blade,
which by now is the only part producing
any lift. To achieve high forward speed, we
ve aleady soen thal the pilot must
Increase the angle of attack of each rofor
blade in order 1o generate the necessary
forward thrust. The limiting speed of the
helicopter is reached when the angle of
atiack becomes so great that the tip of the
blade stalls, resulting in total loss of kit and
wibration

savere

Secondly, as the speed of the helicopler
increases, the speed of the advancing
rotor blade will approach the speed of
sound and begin to suffer aerodynamic

pilol’s control. 7 simplifies
the task of fying the helicopter Variations
in power output from the engines can be
seen as fluctuations in the engine rom
display on the insfrument panel

Translational Lift

The amount of lift generated by the rotor
biades increases with helicopter speed.
This is callied “translational i and results
In the pllat requiring less collactive pich
83 his speed increases. However, as the
helicopler continues to accelerate, the
exira i generated is ofsel by the build
up of large aerodynamic drag lorces which
n furn must be overcome with higher
collective seltings in order o maiMain
forward thrust. This variation in “operating
efficiency” can be wisualised as a curve
with i1s peak at approximately 60 kis.

A helicopter requires much more power
for & vertical clim than i doesfor the same
rate of cimb with forward speed. Also, fs
hovering ceiling is much lower than its
cailing with forward speed. Both of these
effects are dus to transiaticonal k.

DRAG
—

efiecia

ROTATION

DIRECTION
OF FLIGHT

Ground Cushion

When hovering close to the ground, the
downwash from the rotor blades tends to
bulid up & cushion of air commonly called
"ground cushion”. This has the effect of
increasing the effective lift, particularty
useful with heavier take-off weight or al
altiude where the air is less dense. i is
possible to fly forwards whilst maintaining
the ground cushion in order 10 build up
some translational lin. The eflectvensss
ground cushion decreases however with
forward speed.
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APACHE

Introduction

Thi primary role of the Apache s to attack
and desiroy hoslile armoured vehicles with
maximum surprise and with maximum
sabety for its crew. This must be achieved
under the most adverse weather con-
ditions, day or night, even after sufiering
significant batlle damage. Despite a de-
manding specification from the US. Army
e Apache surpassed all expectations.

Development

Its design began in response to the US.

Army requirement for 8 new Advanced

Attack Hebcopler A confract was warded

o Hughes in June 1973 to build two
rotolypes, th first of which flew on 30th

Samamber 1875. Following a com)

fhy-off against the Bell Model 409, the

Hughes prototype AH-64 was sslected for
further development.
Subsequen! modifications in Phase 2

included extension of the main robor mast
upwards by 9.5in to prevent the blades
making contact with the fuselage which
r cartain

Thﬂuulplann was moved from the lop of the
fin 10 the base of the tallcone lo improve
hﬂndllnﬂ qualities. Three more prolotypes

modifcations including a
iunhsr exiension 1o the main rotor mast,
swepl back tips o the main robor blades,
a din increase in the lail rotor diameter,
and thi inlroducllm of the “Black Haole"

sobved many unsaliskictory charcteristics
across the complete flight envelope.
Delivery of the first production Apaches to
the Army look place in 1384 with the Army's

| requirement in the region of
515 Apaches. Cost in 1384: S7.8 million
each. The Apa
Mesa, Arizona where they aim to manu-
facture 12 machines per month

Performance
Agility or aircralt response to control inputs
is fast and precise. The Apache will pro-
duce 100 fsec rate of roll a1 batween
120kts and 140ks and a high instan-
faneous twm rate, aliowing it 1o be
brigkly around at
Icm aanlude Slcwuncss and slow response
mast helicopter flight controls are
nbwnt in fact, pilots fend %o over control
uniil they adjust to lts crisp response.
Deaspite this, pilots appear 1o adap! 1o the
Apache's handling characteristics sur-

prisingly quickly

Tilting sharply forwards out of the hover and

fulling 100% torque, the Apacha reaches

100 kis in 250 yards, equivalent 1o 0 to

mph within 4.6 seconds. An impressive

accullermon for a machine weighing 6.5

tons!

True airspeed in bevel Illghl ‘with normal

maximum continuous power (approx. 65%

lnmue] is 146 ks Agrodynamic drig rises
rpiyabowmusanwd with 100% torque

exhaus! coolers. Dn
with a full evaluation of ai weapan sysiems

contralled variable  incidence

tailplane

160 kts in level Bight.
Tge nmmm-an speed in a dive (Vne) Is
1

Capable of hovering on both engines at
65% torque and 106% from a single enging,
the Apache crew can be confident 1o
survive a singhe engine fallure, even in the
hove

Avionics

The Apache contains thiteen on-board
computers  with bullt-in  self-test and
automatic fault detection. Many of the
“black boxes” are duplicated in different

enamy lire. Much of the avionic equipment
I8 located in bays either side of the forward
tusalage, visible as large nncmal falrlngs
This includes secure VHF, UHF, AM & FM
radio, Doppler nawvigation, suanucwn attl-
tude and heading reference system,
automatic stabilisaiion & command aug-
mentation system (DASE), passive radar
warning, IR & rader jammers, chafifare
dispinsars and the laser defecior.
#MHQM Contral

flight controi system s designed fo
simplify the tazk of flying under stressiul
conditions. Filols find the Apache easy bo
iy, even wilhout autostabilisation. Al the
heeart of the syatem is the Digital Automatic
Stabilisation.  Egquipment
taras mformation from sensors aro
heficopter and shapes the pilot's control
mputs to optimise the aircraft's response
for lactical fiying Many of the urwanted
conirol cross-coupling eflects typical of
many helicoplers have been aiminated by
automatic compensation and lume are
automatically coordinated above 60 kis.
Maore specifically, DASE takes rate, velocity
& heading information from the Heading &
Atlitude Reference Syslem, coliects normal
air data from the PACER system on the rotor
masl, malches this data with the pilol's
control inputs & drives the rolor servos
accordinghy In this mannar, DASE may I)e

asa’
system shaping the helicopter's response
to the pilot's inlentions, giving us an
“intelligent” system whereby the pilot
sEmply “requests” his manoeuwre and the
system handles both transien! & steady
states avlomatically to achieve the desired
result
A moving tailplane or stabiator is conr
tinugusly controlled by the DASE, main-
taining Ihe Apache husalage in a level flight
atfitude from 30 kts 1o its maxsmum speed of
approximatety 180 s The stabdator
the 3

nosa-up alifudes often seen on many
hebcopters thus reducing crew workload
and allowing them fo concentrale on
accomplishing the anti-tank & ground-
attack roles of the Apache.
(b) Target Aquisition and Designation
Sight (TADS)
This is a cluster ol sensors mounted in
a stabilised housing in the helicopler's
nose to give both pikol and gunner a
choice of how to view the outsice world
woapon-aiming displays are viewed
through an eye-piece by the gunner, plus &




% AlL ths

ITS HISTORY, DESIGN,
AND DEVELOPMENT

small “heads-out” display on his instru-
ment panel. The TADS may be swivelled 120
deg right or left. 30 deg up, or 60 deg down

FUIR (Forward Looking Infra-Red) is used
for night time vision, Daytme TV (DTV) in the
near infra-red band can penelrate ko
and haze, and Direct View Opfics (DVO)
Give a coloured display with a maximum
magnification ol x 126 —capable of visually
ZOOMING-in on a larget up to 3 miies away!

el fvive- 8- CHOWCH 01 bala of

view.

DTV taser fo delerming targe! range. in
mractice offsefting the laser to
datection by the target. The target will finally
be illuminated by the laser just prior o
impact of the Helllire missile. The target may
alzo be lluminated by a remate source &4,
graund infantry. Thie Apache is then able to
w-and-forget”’ each missle and return 1o
cover. An alternative approach also
available 1o the gunner is for the Apache 1o
pop up from behind cover, lake a video
recording of the battlelield, and pop down
sgain. Afler studying the video, the gunner
ity setect a number of largets and ener
their coordinates into the target compuler.
Helifire missiles may then be launchad from
behind cover, popping up briefly fo laser
spot the target in he last lew seconds of
Hlight

The gunner may select from & range of

Sensors in the pilot's helmat detesmine his
head pasition and drive the cameras in the
nose of the helicopter accordingly The
PHVS turret may swivel 80 deg laft os right,
up 20 deg and down 45 deg. with a lieid of
view of 50 deg. Symbology on the display
shows the .:nlul hs direction of flight if dif-
farerd from his line of sight, and the picture
Is 50 clear he can even distinguish powar
lines — useful when f apgressively at
extramely low altiludes. By g the

Bath crew are protected by armour plated

seals. The energy-absorbing landing gear

was designed lor normal landings of up to

12 fi/sec. and heavy landings of up to 48

fisec

Engines

Two General Electric TT00-GE-701 lurbo-

shafis producing 1695 shp each,

mounted on either side of the main
The wida '

functions ol TADS and IHADSS, e-lner pilot
of gunner may aim his weapon system
simply by looking ab the target!

Weapons

The fusetage carries a stub wing fitted with
four weapon altachment points or pylons.
The inboard pylons are normally used o
carry 8 Hellfire missiles. 4 per side. The
ouler pylons are fithed typicalty with 18-inch
tube 2 75in. rockel pods, steerable by eithar
crew member using their helmet-mounted
sights.

{a) M230 Chain Gun

Mounted - underneath the nose
Apache s the 30mm M230 Cnam C.un
controlled through & rolaling turrel. The
complete assembly weighs 1180, and has
a rate of fire of 750 rouncs/min, Capacity
is 1200 rounds. The gun mounting is
collagsible and forms part of the energy
absorption process in the event of a crash,
Tha gun may b aimed using eithar TADS or
the halmel-méunted display.

{b) Helifire Missiles

This 1005 supersonsc misslle has a range
of over 3 miles and a variety of guidance
systéms. In the case ol the Apache, the
target is illuminated with a taser beam
which |s detected by the missile’s homing
head. The Apeche is capable of carrying up
io 16 Heltfires

Typical mission configurations:

Anti-tank nlsuon 16 Helifire mlasaoes and
1200 rounds of ammo.

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

Alrmobiie escort: 38 rockels and 1200
rounds of amma.,

Structure

The fuselage is a convenlional semi-
structure  with

type of weapan to be used. For the Hellfing
missiles. the TADS is rotaled to place a
dotted outline around the targel. This
outline becomes solid whan the missie
lsunch parameters are satisfied. For gun
firing, a simple static sight is used but

for range and inet are

load
al members to
minimise effects of battle damage. Tha main
rolor consists of lour blades, each having
five stainless stesl spars lined with
structural gless-fibre tubes, a laminatad
slainless steal skin and scumnnsumm ling

¥ 1 I
control system.

{c) Pilot's Night Vision System (PNVS)

A remarkable systom available to both pilot
and gunner is the Integrated Helmet &
Display Sighting System (HADSS). The
ilat quksih"ounh a helmet-mounted tele
vision “monocie” to view the outside world
projected  life-size into his right eve

Tesls have shown that tha main rutors can
survive a direct hit by a 23mm shalll Each
blade is attached 1o the hub by elastomeric
leadflag dampers and offsst flapping
hinges.

The tail rotor arrangement ig an unusual
design wilh the blades mounted 55 deg
aparl. The uneven spacing gives oplimum
ow noise levels

additional survivability, ménimising the risk
of both engines baing lost due to a single
hit. and full twin-engined redundancy
main transmission will operate for LUp 1o one
hour after the loss of all lubricating oill
Fitted o the rear of each engine is a
heat-exchanger known as a “Black-Hola™.
This is to reduce the temperature of the
exhaust gases and minimise detection by
infra-red homing missles.




LOADING INSTRUCTIONS

COMMODORE 64
For the G128, choose C-64 mode as advised by
1he mandlacturer. Piaase ensure that foysick 1
connected to port 2
1 Insertihe diskinto a sk drve

LD [k e FETLEN
a ngf

m mmg.or e5 by F{:;essng E%engtuh o

nGass

ATARI

This program requires Alan B00XL/B0OXL/130XE
machine with a minimum of 64K mer

Please ensure that joysfick is connected to

1 Tumof the comuter and a parpnmasmpl

>dg!5 Hold down OPTION key
3 S\Mbl:han power. The program will load 1o

d itle page
Bfnu(m by pressing € or Englah, O

30 ml—world display:

MENU OP’“DNS
MISSION 1 — FLYING TRAINING ~ Used for
famikiarisation and developing ground
attack skills. Enemy ground forces will not return
fire. Each saclor confains 8 enemy targets, it
of anks, giving a fotal of 1024 possible
rg.g'm 08s the complele map. Proceed 1o an
i targets in your
prnssmmdnr.a lg rectly of landing at
a pad & mmlm lo,sn (meinod deec
latar  undar reload  with
ition as necessary.
MISSION 2 - COMBAT - This is a short mission

oue sciors by desiroying

ets, each seclor taking ypically 1

Miniacs 10 o Aty o Wroets ine

mison is completed by landing at the nearest

helicopter pad and closing the throttia.

MISSION 3 ~ COMBAT - Surrounded totally by
i

occu
ied as the grour are
cleared, thus allowing you to land and reload with
weapons elc.
MISSION 4 ~ COMBAT - A svlegic batte
occupation of the en ]
!uwodlﬂledmdhms nmrmieamgm
sector

cleared of
gmund i me ront ime vnw Progress 10 the
fght untl you have cleared a complete row.

Likevise,f the enemy siccaeds indestrying your
!m

%mm ang ha front pmgm;s % the faft
Ornce a row is mmplmw lierated or occupied, itis
out of the game.

n.b. in all COMBAT missions me enamy will fire
back! The simplest ippmil:h uu Ii:ar-

avoid landing in enemy territory i you are damagec
foec ot rakiet Ghack ot sy
occupation before landing by Inspecting the

DAYOR NIGHT - Daytime: horizon vi
00 bosizon, comelar- e enkancad i
-&n Jols' Nighi Viaion systemn.
cys;nudcwuov pmnmru\lmrusmymm
— selectable fram 50 1o 5000 ft.
CROSSWINDS & TURBULENGE ~ for e experi-
enced pill Varisble crosswind & turoulence

tects.
PILOT RATING - TRAINEE
DRON
INSTRUCTOR

ACE
Tho pilot rating i equivalent lo difficuly level and
lency of enamy With each increase in
b rating, the enmys accuracy doubles!
SOUND ON or OFF

INSTRUMENTS:
TAl

DS
Target Acgulsiion & Designation System —
Used 1o identily and track tanks, field guns and
Fekcoptas e of snemm:
ludes. range readout in feet when target is less
ha 10,000 foet sty
VDU - Visual Display Unit
Soeed 0 )knm:. (yellow = forwards, cyan =

VSI - Ve Sﬂeed W uP =

= omcaJ 'sec {arrow climb,
arrow DOWN =

TIME Tmetnlaal:hl waﬂ in hours and minutes

{hl!hed it greater than 4 hrs, zero if less than 1

HANGE autoranging namgabon computer

Over 5 mis; resolution 1 mile.

ARTIFICIAL HORIZON

Floll symbol & roll angle readout
Pt Paaio - noos s st
Sideslip indicator - sideways “drit’

DOPPLER NAVIGATIONICOIII’ASS -
Readou of Heading, Bearing &
Akt et i < hekcxielc

ini
Wncu"% path diraction
Bea l?zladmg requited 10 point al objective.
Hote: & hmouete: cart be poieéngin oo crection

Heading) but moving in a different direction
rrmk) 2:g. skiewayal lialch the heading o tha

bearing 1o intercept larwl The flashing dot

»cmsrﬁhlw- bearing of target



per sector)
o e st

A et siuchral It fs felall The chances of
2y the enemy ara dacreased by swerving

during the attack. You have a total of 3 heiicopters

per mission.

ngmmngsym : enemy
Flashing symbol wams ol approaching nemy
helicopter

CONTROLS
THROTTLE - key W to open thrattle
key S 1o closa thiottle
omms enumelwrblm rom. Nomaly set o fuly
engi an
Asaslee gt I:y compulerised. aulothrottie

cou.zcrnfs LEVER - Koy O krcrensos
A decreases fift
Tiis Js basicaly & vertca anmm\ used for
take-off o the hover, and forward thrus! control in
straight & level fight
CYCLIC CONTROL
joystick forward lilts nose down
uysuuk back lits nose up
eyst nght o ol aht
Joysticx el o ol it

RUDDER - key X to ht
Koy 210 yaw ot
DOPFLER MODE
Doacen mode (B, landery

ham
Ea o [H] ground moda (T) or air-to-air
H&qﬂmu o DOPELAIVCOMPASS
nevaent. o cycle through modes
key N selacts in each mode:
8 beacons (u 107)
8 et e o oo 0187}
enemy per
1 enemy holcoptar

WEAPON SYSTEMS & TARGET ATTACK
When in ground altack or air-lo-air mode, the
weagons sysiems are aclivaled. The heicosier
aiborne 1o fire 15 weapons. Select

Detwaen gun, rockets of missies using key P. Tho
S e
must be in s
Iosehvad o lo 18 TADS 1 opeste The maasle

sys e tar i
through the sights & lock-on is depicted by a Sol
Sauare,Tracking is aulomel:  the lrget remains

1200 mmmam “"%’n‘ 7% fundaimi
ROCKET - VervHori
38 unguided rackets (19 ‘Bach m;
ILES - square sights - range 3. 1mis
laser guided, i

FIRE BUTTON - on joystick

The time for a weapon lo'reach & tar

on how far the target is away. ILis. ?gbﬂelobcall
and destroy enemy targets in both map mode and
in cloud.

During combal, enemy fire is indicated by flak.
The screen wil flash if the helicopler is hit
Damage 1o helicopler systems is indicated on the
failure” status panel and structural damage is
Shown by Tha Coppier helicoptie symbol flashing

Study the muu:’f; report for crash

! an enemy halicopter is approacting. a waming
symiol wil be fasnad o1 the Doppier sument
you are nat in air-to-air combal mode. You are

sﬂviled o select air-to-air combat ! and
icopter before he gets too

Target
Weapon
Used Fieldgun Tank Helicopter
Gun 20 = 100
Rockets 10 20 50
Missiles 5 10 25
Points Scored

It is not & tank with the chaiy
- possible 1o mr%m n e c in
Nmoughlusmumnm-wnma
target with & missie, fowor pairs wil be soorea
The enemy will back al a range
:m%hm !?I:mnk X uch more
rouS. use (ré but the
poins scored wi ba highar. 2
MAP
salect map or 1o relurn ta normal

Use key M to sal
nlplay our nai
nemy naucnnws are shawn
o & |a||plam Beacons 0 10 7 are used for
Navigation purposes.
Byu\neﬁ MAP mode when sitting on any allied
o ey be moved to another alfied
seclorh)l using joystick.

This feature eliminates the need for lengihy

straight and level flight to visit each sector

Whan training :M\ss»cn 1), all sectors are allied and

any landing pad be used for refusting,

rearming o repairs. Al contain enemy

anks and fleld quns for target practice.

n combat missions, terory s ditinguish

blue (Alled) sectors and red (Hostiie) i
ence

The destruction of all msmy foroes.in a hostile
secior wil result in the seclor becoming allied.
Likewise, i all alliod forces in a seclor are
mmyed the saclor becomes hostile.
The mip s de to “wrap around” al the
"%g off the S, the helicopter
Wil toappea el opposite.
COMPLETION OF MISSION
A mission is complated whon all enemy giound
siﬁoﬁl &landing pad At o il bl the
e

o xing the 1o M 0260 A
fd il i,

PI LO‘I“S NO'I‘ES

The cantrols in a real helicopter are
Lo, thair afiect h pmnlou\ to ma dlmmml
from centre. It is 1o implement this




fomwe on the joysick since I contains
‘onfoft microswitches

HGIW" are naturally unstable and difficult to f|

ilisation. The ?:hl is fitted wit!
Bigia Automatic Sialkation upment (DASE)
making it lar easier lo fly s

helicopters

Take-oft

| Ensure Imlmhsclwe bndﬂlnl is &t minimum.
Select full throttie — old prassed uniil

et ndcalor t masiian
3Wat for urbine fpm & roor rpm 10 reach 100%,

ease collctive pich by pressing key O unil
n«unmmvsnm{w w:&dspengeﬁwn

A) 10 achisve hover e
The halicopter 1s naw hovering above the

umlf - kts, the helicopter will tend to

'ﬂ!g rn turn, shown by the sideslip Bqli at me
the artificial horizon. Tums may be

assnabed Lvyaupmwmmﬂﬂer but this will reduce

occur during @ tum
because of vm- et The cutoihiotle wil
adjust the rpm accordingly to keep the rotor
mm :lnppm:mmleny 100%.
Slowing down & returning to the hover
1 Gonty raise the rioso of the helicopter by pull

back o the oyence The %ogw b slom
e S At Tk e Pk nS b atiud
by repeatedly pulling back on joystick {gentlyl).
2 eckes the rata of cimb by reckicing colctive
(ko &) lo nmp VSl to

lS, mme

et tacy (kay Q) 1o it okl e
Alow nase of helcopler 1. retum 10 leve! tight
as speed approaches zero

3 Adjust colective as required to achiave a VS of
2010, The helicopter should now be in a stable

e
halipad. 4 The helicopler will aiso slow down yinen tumi
6 Turning an the spat is applying
Ieft or right rudder (Z or X). mamn@.m‘mm““w b T Sowing
Trlnlﬂhﬂ 1o forward flight from hover 5 Pmmg lhal lhe lmm speed is less than 60

increase collective (key Q) 10 between B0% 10 rudder to increase
m% Torque. mmmﬁedum collective (key A} it Soe np (sugwm unllj e helscopte: wil siow
o e e n dram; as a resull of the large drag
lurws mbmesmsamaouegm ! e

Speed will be seen 1o incr tostabiisers. M

...u siowly raise fogubifrianiariorigiod
Reduce collective (key A} lo adjust  for

ooy not climbing or descending.

The heiicopter will naw be cruising at & ste

forward spses. The. Apache ik very -;7\:

helicopter. hover, it can reach

Kts in approx. ssaunmswpmlmgmo% oo

3l i he noss Gownards (o approx. 30,0

Straight & Level Flight

Fomward spoed s related primarly o he lorque

selting & hence lever selting,

assurming lv\e' helicopter is net autorolating

(explained Iater). Typical speed/iorque seftings are
as follows:
Torque
44% 60
60% 119 kis.
75% 147 ks,
1 159 kis.
These va!ues will yary s slightly with altitude and
hi 1 osumng from fuel
otmeoONCh pm release. The Apache is
fifted with @ computer-conirolled stabilator which
emb‘esmemhwpwrw ‘cruise at any speed with
the fuselage level,

Turning Flight
Providing thal the forward speed is greater than 60
s, N s achioved smp\y left o
right. Some vertical lift will be “Ela
and the helcopter m
be _cou mmsmg Iha w\bcl\ue
setting . The nelwm will lend 1 slow down in &
tum unless the pilot dives to sacrifice height 1o
mainlain speed.

The_hel ay be landed from the hover
&wdm}wnmmm:almﬁmm

(a) From hover: Lower the collective laver

maintain a steady rate of descent. Maximum VS| al
touc |2hfs Ground cushion effect will be
experienced below 30 ft. resulting in reduction of
the descent rate.

) Rollll\go‘wchduwﬂ With a forward speed of
erﬂawﬂmvelﬁvwm
n descent. Max vsw al louchdown = 12

A vosendgun, the awwwlskuwnqnd

evontualy siop. Steer on the ground by usng

rudder conirol.

Taxiing on ground

The helicoplar may be taxied 6n the ground, up to

a maximum speed of 60 kis, providing thal the
ASSuM:

iuce
he  joystick accelerate the aircrafl, and
Pl pulling & ook s gocoloruio and cwortualy
stop. Steer by using th
Hmmllingllhnrmingmopuirs

landing or taxiing onto a helipad (not an enemy
onel) the aircralt may refuel, reload mm weapons,

el to b turbine & rotor rpm 1o zero. The
serviced and prepared for the

et take-of immediaiely.

Backward & Sideways Flight

Starting from the hover, the helicopter may be

raising the nose lo approximately 10 deg. The
readout will turn cyan 1o denole backward




fiight. Keep the nase of the helicopter pm:ma up o
sustain Likewise, the helicopter may be
Sown sideways by by rollog lefl o right 2 and raising
the collactive he speed readoul does not
sho« s»dmrs spesrx and the pilot musl walch the
sidesiip indicator below the ariicial horizon’ in
order to monitor sideways drift
'I'mqun Turn
re allows the pilot 1o perform a 180
ng tum with a dramatic chmb & srmullammus .

With a forward speed of 100 kis or mare, pull the
nose of the aircraft up 1o approx 70 deg pich. Hoid
this nose-up atttude unti the speed drops to
approx 60 kis. Release joystick & apply rudder unti
heading has changed by ap| wox 160 Hn\ease
nidder, adjust foll o zero noessﬂry

accelerate with no: wae. Duing his

58 down an
Tancecvi, the Nelcopes wil 1ol pich & yow
simultaneously. puling out on a reciprocal
heading

Aerobatics
The Apache may be uown safely within the
loowing s Plch
A-Hoﬂeg
Control rasponsﬂ may become unpredictable
outside these fimits i.e. 100ps & rolls are NOT
mended!

Autorotation

Autorotation is equivalent to the helicoy

ghdmg wmgn the air and is used when the pdm
1o descend rapidly or atter engine failure.

Dumq olation, the rotor blades are being

dnv:n by aiclow trough the rolor isc as tne

s reduces the power
rsquveﬂ o o A rbioms o £ et PR RS
automatcall reduced lo mainiain 100% rolor
spaed and the “spit” between turbine rpm & rotor
pm can be seen on the bar scales. Autorotation is
hesl:edmmﬁd &t approximately 60 kis. and above

Entry into autorotation is made by gently
Iowering the collecive lover

(a) Engines active

As the descent rate builds up, the automatic
throttie control will be seen to reduce the turbine
pm. Any fluctuations dn. mor il e

the altitude falls 1o below ZUU 1eel !he pilot should
nsgm 19 pull the collective lever up la r the

anied by raising the nase
o l»e helicopter f he wishes 1o siow down. With
practice, the pilol will co-ordinate increasi
collective and adjusting the pitch angle in mger 10
slow down to the hover just  few feet above the
ground.
(b) Engine-off landings
In the event of failure of both engines of if the pilot
deliberately clos:

iekly

y lowering the collective lever before the rolor
blades slow down oo much. Relor rom is
controlled during the descent by carelul adjusiment
of the collective lever. Keaamg the helicopter leval
and the speed between 50 & 60 kis. raisk the
collective lever just before quchdnun to

rate of descent o below 12 fi/se
Warnings - limits worth nming!
1, The maximum permissible speed of Apache is
197 kis, in a dive. If the speed should rise above
this, the pilot will get an audible warming

it he continues to rorsase his speed, the
helicopter will shed a rotor blage at 210 Kis,
resulting in catastrophic Gt el
2 If the pilot demands 100 much power
engines ), an_audible warmnq wi
accur. If this warming is ignored, the engines wil
‘eventually fail. It s possibie 1o hover and iy on one
engine bul flying time is limited if bolh engines
have failed!
Features of TOMAHAWK:
® Spactacular 3D real world display
@ Fully aerobatic (within limitations of real
helicopter]
@ Ground attack & air-to-air interception
Over 7000 ground features
@ Dayinight vision systems
Gl conditions, crosswinds & lurbulence
Dnguar navigation & target rxachmg system
ser guided missies, pls ockets & 30mm

gun
@ Selecton of training and combat missions
Pilo! ratings - Trainee 1o Ace
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SUMMARY OF
CONTROLS

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

Z  LEFT rudder

X RIGHT rudder

C Change mode of Doppler

N Next objective

P Select weapon system

Q Increase collective

A Decrease collective

W Open THROTTLE

S Close THROTTLE

M

H Pnust.

J

CONTRDL RETURN to Abort mission

& return lo menu.

INSTRUMENT PANEL NOTATION

1 Collective lever

2 mrq“ o Ersq- e 1(b) Engine 2

3R 1 {b) Rolor blades (c) Engine 2

& Tt iacatar

5 TADS - Target Acquisition & Designation System

6 Fuel level

7 Pilot's Visual Display Unit

8iSpeed, m knols [yellow
backwards)

9 Altitude. in feat

forwards. cyan

ours & mins
ertical spee: or, VS, feet per sec
12 Distance from otjective, in feet or miles
13 Antificial Horizon
14 Roll symbol
15 Aol angle
16 Pitch angle
17 Sideslip (drift indicator
18 Doppler
19 Navigation/Compass
Headng
20 Baating

) Failure Status Panel
s )

eNaveampater |

% AD': )

6 Scor
27 Somm chain gun
aAMmao supply

28 Rockets
29 Helllire Missiles




UBERSICHT/ANGABE DER
il N Dopplermodus Wechsel
Nach [inks rollen
links: o Nichiperiodische Steigungssteuening erhohan
q zuriick A Nichtperiogi
erhanen W Vargaser offnen
Steigungsisuerung  Staverknippel aach S Vergaser schiiefien
vome: M Karo
Nach rechts rollen Steverknippel nach H Pause
rachis J Fortsetzen

Z LINKES Steuerruder
X RECHTES Steuerruder

STEUERUNG — RUCKKEHR um den Einsatz
abzubrechen & und zu dem Meni zurickzukommen

INSTRUMENTENTAFEL DARSTELLUNG
Nenperadische Steigungssieusnng

Drehmoment % (a) Motor 1, (b) Molar

RPM % (a) Motor 1, {b) Rotorbiatier, 1:) Motor 2

Vergaseranzeiger

TADS - Zielertassungs — und Bezeichnungs-

ysten
Kraftstoffstand
VDU - Bildsichigerit des Piloten
Gescrundigkei n Knoten

ahentax
ij bis -e\ Stunden& Minul
VSI - vertikaler Geschwlrﬂ\gkﬂsar\zaqw
Entlernung vom Ziel, in Fufl oder Meilen
Kiinsticher Horizont
Roliezeichen

z ﬁN:omaum LRI
@

15 Rollewinkel
16 Langsnegungswinkel
17 Schuebefiuganzeiger (Abtrift)
18 Dopplemawgation/Kompass.
g Steverkurs
Pelur
21 KulSr‘]
1
afien ’
24 Nav Compuler )S.or\mqsmebalafe\
25 TADS
26 Spieistand
27 3omm Kettengeschitz Munionsversorgung
28 Raketen
29 Helfire Lankwatten

RECAPITULATION DES COMMANDES
oul vors 14 gauche _ manche vers a gacho
ml mancha vers l'arriere
manche vers Favant
droite

Q Augmants pas géneral
A DWIIWERI!
W Quvic MAKETTE

RnnH! vers la droite  manche vers 5 Fermer MANI
Z  Gouvernail d direction vers IaGAlJCHE M CARTE
X Gouvernail de direction vers a DROITE H Pause
€. Modtier de Doppler J Pour continuer
N Objectit suivant CONTRDL HETURN Abandon de la mission
P Selection systeme armement
NOME{CLATURE DU TABLEAU DE 14 Symbole de roulis
\g wwug mul:s
16 Angle de pent

m pas genéral col
3 Cﬂupls%(l] Reut 1 (o) W 2
o % { ) Mateur 1, (b) Pajes de rolor,

4 Pnsnben aa la ma
5 smc Srsleme d' ncw-mn et de Designa-

9 Altitude an pieds

10 Temps nécessaire pour alieindre objectd,
heures/minutes.

11 Variométre (indicateur de vitesse verticale),
pieds par seconde

12 Distance de Fobjecti, en pieds ou milles.
13 Horizon artficiel

17 Indicateur de Ml (dbtive laterale) (niveau
ingt) apage ) (i

18 Doppler
Navigation /boussole Gape

15
20 Gisemon! azimus)
(parcours)
o
el Ordn } Tableau etatdefauts
25 nan } B
26 Comple des paints
27 Almentaton mutions pou canon  chave
28 Fu Sée
29 Missiles Helfire



ONLY THE BRAES

TOMAHAWK

BY DKMARSHALL

AMSTRAD PCW 8256/8512
Tomahawk Disk [ £19.95
AMSTRAD CPC 464, 664, 61 28
Night Gunner ]
Night Gunner Disk D £13 95
Tomahawk 9.9!
Tomahawk Disk u 214‘95
o

Fighter Pilot £8.95
Fighter Pilot Disk O £13.95
ATARI

Fighter Pilot 0 £0.85
Fighter Pilot Disk [0 £12.95
Tomahawk 0O £9.95

Tomahawk Disk O £14.95
SPECTRUM

TT Racer48/128K [ £9.95
Tomahawk 48/128KC]  £9.95
Fighter Pilot48K O £7.95
Night Gunner 48K 1 £6.95

‘COMMODORE 64

Fighter Pilot 0O £9.95
Fighter Pilot Disk (0 £14.95
Tomahawk £l £9:95

Tomahawk Disk (1 £14.95
cheque/P O made payabls to Digital integration Lid

== DIGITAL
INTEGRATION

WATCHMOOR TRADE CENTRE
WATCHMOOR ROAD CAMBERLEY
SURREY GU15 3AJ

TEL (0276) 684959

(© 1986 DIGITAL INTEGRATION LTD
TOMAHAWK s a trademark of Digital Integration Lid

TOMAHAWK is protected by national and international copyright . wsdmnmun sale or use are
intended for ihe argnal purchasar only. o copied,
onal

scld on any optonal buyback e et e e permsssmn T
DIGITAL NTEGRATION 115,
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