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1 OON'T PAY OUR INVOICE. .. 
JUST TEAR IT UP ANO THROW IT AWAY 

1 SENO OFF YOUR PREMIUM GIFT VOUCHER 
ANO WE WILL SENO YOU THESE ... 

5 MAGNIFICENT FREE GIFTS 
PLUS a further set of 20 Warplanes cards 

on 10 Days FREE approval. 

1 JOIN THE EXPERTS - You now have 60 superb cards. Discover still 
more about the history of aerial warfare: All the planes of the two World 
Wars, all the planes at present in service, all the fighting, training, transport 
and reconnaisance planes - plus the tactics, technical specifications and 
armaments which made them supreme masters of the air. 

1 RE-UVE the epic moments of aerial combat from the Battle of the 
Somme to the present day. 

1 PARTICIPATE - Receive advance notice of air displays, join the fun and 
the flyers in events around the country, at special privilege rates. 

1 Send off your Premium Gift Voucher today and our invoice will be 
automatically cancelled. 

FREE 
Authentic 
Royal Air 
Force 
emblem 
stickers 

FREE Giant 874mm x 289mm fully captioned poster of a Tornado ... 

--GI!..WI/ No.617~ 
Raya/ AJr Fotte 
Muhatraq and Tabu~ Alt 
8aMs. saudl An1bia, 
January·Fobruar'y 199\ 

"The Warplanes Collectors Club opens the door onto the most 
fascinating and heroic story of the 2oth century. This is a 
chance not to be missed." 



1 

IMI~GINI: C:CMMI~~I)ING ~~ iCI~NI~)C! 

1 Learn the secrets of the SR 76 spy plane ... recognise 
the planes that made history ... preview the planes of the future. 
By understanding the machines, you will appreciate the top­
secret strategies of war in the air. Because you're fascinated by 
the devastating power of warplanes, you'll enjoy everything 

about the Warplanes Collectors Club. 

1 comprehensive full-colour card collection 

!! facts and figures compiled by internationa! experts 

1 unique classification system for instant reference 

1 authentic squadron stickers 

1 superb posters and memorabilia 

1 press releases with news and activities 

1 concessionary entries to museums and air displays 

YOU PAY NOTHING NOW. 
1 Seize this chance to join the Warplanes Collectors Club and 

receive your 5 magnificent Free Gifts. Here's what to do. Tear up 
your invoice and keep your 60 cards FREE. 

1 Send off your Premium Gift Voucher and receive your 5 Free 
Gifts, plus a further set of 20 Warplanes cards at the special 
members price. 

RETURN YOUR GIFT VOUCHER TODAY! 
O IRIS Publlshlng Ud. P.Q Box 23. Ketterlng. Northants NN14 4PH Reg No. 2161709 742/06 
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HOW TO USE THE FILING SYSTEM 
On the tront ot each card in the space above the photograph there are a 
number of symbols to help you classify your Warplanes cards. 

Manufacturer's 
name and name 
of the plane 
shown in the 
photograph 
betow 

Fuselage or 
wingmarl<ing from 
the country of the 
designer or 
manufacturar 

The silhoutte indicates 
the type of plane. The 
color of the square 
indicates the his­
torical period of the 

plan e 

nical details, use, 
performance, armament and 

e history of its design 

'

ack gives the 11918-1J 

1945-
present day 

HISTORICAL PERIODS ANO 
THEIR COLOR CODES 

The plane is a very recent invention, 
so much so that to speak of or write 
about heavier-than-air warplanes even 
in the late nineteenth century was the 
stuff of science fiction writers, inven­
tors and engineers. Even after the 
Wright brothers' historie flight in 1903 
the full significance of their achieve­
ment was not realized. lt was not until 
the First World War that aeronautics 
became important and plane develop­
ment took a great leap forward. The 
ninety-odd years that separate us from 
the first successful heavier-than-air 
flight can be broken into tour distinct 
periods of evolution. 

However, some planes span severa! 
periods. For example, the Soviet 
Polikarpov U-2 was tirst built in 1927 
and the last in 1952; similary the 
Douglas C-47/DC-3 began lite in 
1935 and was built until 1945. Both 
types are still flying, and in such cases 
we have classitied them in the period 
when the plane was used intensively. 



1 1914-1918 

The first military planes were direct 
descendants of sporting planes, with 
their designs adapted for military use. In 
spite of wood, string and cloth bei~g 
the main elements in the construct1on of 
the fuselage and wings, the lines of the 
machines became more and more 
refined in aerodynamic terms. As well 
as the propellers, the engine perfor­
mance improved to a new level ?f 
reliability and power. The latter, 1n fact, 
quadrupled in tour years and made 
possible a near doubling of speed. ~ut 
the most spectacular advance was 1n 
armament and destructive power. On 
board the p!anes the rifle was replaced 
by a hand-controlled machine gun, then 
by a single and finally twin fixed 
machine gun synchronized to tire 
through the disk swept by the propeller 
without hitting the blades. Ground 
attack weapons were basic, ranging 
from hand grenades thrown over the 
sides of open cockpits to bombs 

released from cradles by hand-operated 
triggers and elementary air-dropped 
torpedees. 

1918-1939 

This period was notable for the slow 
progress made i~ the first dec~de in 
aeronautical des1gn and techmque. lt 
was followed, however, by rapid 
advances as the Second World War 
carne closer. 

Biplanes were replaced by low-wing 
monoplanes with closed cockpits and 
retractable undercarriages. The tra­
ditional structural materials had already 
been replaced by metal alloys, and . 
stressed alloy skins now replaced fabnc 
covering. The number of machine guns 
doubled and quadrupled. 

Sometimes these were supplemented 
by one or more cannon firing explosive 
shells. lmproved fuel, engine and 
armament enabled longer, faster flights 
and more defensive and aggressive 
power. 

1 1939-1945 

The Second World War marked the 
end of machines equipped with piston 
engines as this period. sa":" the de~e­
lopment and introduct1on mto ~erv1ce of 
new fighters and bombers eqUipped 
with the revolutionary jet engine. Other 
far reaching developments were t~king 
place at the same time in electron1cs: 
radar for defense and attack, both on 
the ground and in the air, plus ~ew . 
electronic navigational and landmg a1ds. 

At the same time new types of flying 
machines were being perfected, and 
both the USA and Germany brought the 
helicopter into service. 

1945 to the present day 

With world conflicts like the Korean 
War military aviation in East and West 
reached a new stage of evolution in the 
second half of the 1950s. Continued 
progress in aerodynamics, engines, 
armament and electronics combined to 

improve performance in all areas: 
speed, operating ceiling and tire power. 

Together they have also meant that 
new types of plane could be dev~loped 
to fulfill specific functions or multl-role 
purposes. Recent dramatic developments 
in electronics generally have heralded 
the introduction of a new type of plane 
used for electronic reconnaissance and 
even electronic warfare. The develop­
ment and adoption of the armed rather 
than transport helicopter is the result of 
two main factors. Firstly, its ability to 
maneuver in small spaces and difficul.t 
terrain allow it to be used as a gunsh1p 
in close support of ground torces where 
artillery cannot be used, and also 
against supply column.s. An~. ~econdly, 
it has a vital role carrymg m1sS1Ies as an 
anti-tank weapon and against massed 
armor attacks. 



COUNTRY EMBLEMS 

The emblems shown are the 
national markings carried on the wings 
or the fuselage of the military planes 
of countries which designed and 
developed the plane. Over the last 80 
years for política!, technical or design 
reasons these symbols have evolved or 
changed radically. However, for sim­
plicity, we have decided to illustrate 
only those in use today whenever 
possible. · 

eQa * ® 
U.SA Brazil ualy 

@ + r * Israel Germany U.S.S.R. 

~ ® • Poland France Sweden 

• ® o 
Cana da Great Britain Switzerland 

MANUFACTURERS 

At the top center ot each card the 
name ot the plane is always preceded 
by the name or initials of the manutac­
turer. As a result of industry changes, 
however, severa! companies that 
designed and first manufactured 
sorne plane types no longer survive in 
their original torms. So we have 
decided to ignore the company which 
designed and made the plane and 
follow current industrial convention by 
opting tor the company or companies 
which made most or still make the 
plane. As an example, the CM 1 70 
Magíster trainer was originally 
designed by the Air Fouga company 
which was then sold to the Potez 
group which was then absorbed into 
Aérospatjale, in this instance it is the 
last name Aérospatiale, which is used 
on the cards. 



THE SILHOUETIES 

Finally, to add another valuable 
category to the analysis and classifica­
tion of your cards, we have divided 
Warplanes into eight main categories, 
each portrayed by the silhouette of the 
plane which most represents the type. 

So for all bombers, all fighters or all 
helicopters you can easily classify .... 
your cards into numerous sub-
categories by sorting into type by 
using the silhouette. 

g.BOMBERS 

The bomber has been symbolized 
by the Boeing 8 -52 Stratofortress. 
This category has the most sub­
categories, tive in total. These five 
divisions are almost self-evident, com­
ing as they do from the machines 
themselves according to type and 
weight of bombs carried, size and 
speed of the plane, and also any 
specialist use. 

They are: 
a) Heavy bombers 
b) Medium bombers 
e) Light bombers 
d) Torpedo bombers 
e) Dive bombers 

lf we take the performance of a 
heavy bomber of 1914-18 with that of 
a present day light bomber then there 
is no comparison as we are not 
comparing like with like. lt is really 
only possible to make comparisons 
within the same period. 



FIGHTERS 

These are represented by the 
Dassault-Breguet Mirage 2000. 
Fighters also break down into sub­
categories, tour in all. This time the 
category is by the basic use of the 
plane, namely: 

a) Fighters up to 1945. These were 
the police force of the air, protecting 
bombers from enemy fighters, and 
were also used for frontal attack on 
enemy planes - a multi-role type. 

b) Air superiority fighters. The task 
of these planes is to ensure mastery 
ot. t~e s~ies over the war zone by 
ehm1nat1ng all enemy aircraft and thus 
protecting their own attacking ground 
torces. 

e) lnterceptors. These are designed 
to provide aerial defense for home 
territory and are equipped to intercept 
and destroy enemy bombers before 
they can cause any damage. 

d) Attack and close support. These 
are built to give close support to 
troops on the ground by destroying 
defensive positions and armor. How­
ever, once they have made and com­
pleted an attack if armed appropriately 
they fulfill the old multi-purpose role of 
the fighter. 

TRAINERS 

The Aérospatiale SM17 Magíster is 
the choice for this section. Under the 
term trainers we have included ele­
mentary military flying school planes 
right through to the most sophisticated 
machines used for advanced pilot 
training and conversion. 



8 ELECTRONIC WARFARE 

Recognizable by the image of a 
Boeing E-3 Sentry, this type of plane 
covers an extensive field of interest. lt 
brings together all the machines which 
make primary use of electronics, and 
in particular electronics for sur­
veillance with passive and active sys­
tems capable of listening to and 
jamming other electronic devices. lt 
also covers early warning systems. 

HELICOPTERS 

The McDonnell Douglas AH-64 APACHE 
has been chosen to represent these 
machines, which are an extension of 
the concept of mobility in the air. They 
break down into two sub-categories: 

a) Land-based helicopters: there is a 
great variety of machines, most of 
which can be used for the transporta-

tion of ground torces to and from the 
battle and airlifting out the wounded. 
Sorne of these machines also have a 
firepower which can be used against 
tanks or for close support. 

b) Naval helicopters: these work­
horses of the fleet are used for air sea 
rescue and recovery. They also find 
and attack enemy ships and sub­
marines using missiles, torpedoes and 
depth-charges. 

SEAPLANES 

The silhouette of the Consolidated 
PBY Catalina, one of the worfd's most 
famous seaplanes symbolizes this 
category, which also includes flying . 
boats and floatplanes. Before 1 945 
these planes were the eyes and ears 
of warships, the terror of submarinas 
and the saviours of pilots shot down 
over the sea They contributed greatly 
to oceanic exploration and coastaJ 
surveys, and also protected naval convoys. 



RECONNAISSANCE 
ANO OBSERVATION 

Shaped like a knite blade, the 
Lockheed SR-71 represents this 
category. Sent to reconnoiter deep 
behind the enemy lines, these planes 
gather the intormation that enables 
military intelligence to plan and guide 
triendly torces to the optimum effect. 
The planes undertake short: range 
local observation and also long-range 
tactical and strategic surveillance. -0 TRANSPORT ANO UTILITY 

The Lockheed C-130 Hercules is 
the emblem ot this tamily ot planes. 
Last but not least these servants ot the 
war machine perform their duties, 
terrying men, materials, armar, fuel 
and provisions tor armies, navies and 
air torces throughout the world. 

FAMOUS OOGFIGHTS 
ANO RAlOS 

The epic battles ot the air war in 
Europe and elsewhere, which have 
changed the course ot history. 

ACES, ENGINEERS ANO 
BUILOERS 

Biographies ot the men who made 
military aviation history, whose 
individual daring and determination 
made it all possible. 

Note to readers. This is a joint Anglo­
American publication, and tor practica! 
reasons American spelling has been 
used throughout. 



HOW TO USE THE INDEX 
As well as plane cards in your Welcome 

Pack there are 18 large divider cards. 
These are the index cards which help you 
to classify your collection and file it in an 
easily accessible order. 

The index cards are numbered from 1 to 
X in Roman numerals (1 for bombers and 11 
for fighters and so on). This number is on 
the left side of the blue band at the top of 
the card immediately before the type of 
plane. 

On the right side of the blue band in the 
white square is a silhouette showing the 
group to which the plane belongs. 

The index cards were designed in this 
way so that you could adopt the method of 
classification used in the major plane 
reference books. However, you will find 
that you can chose further main classi­
fications within each section. We suggest 
that the three main ones should be 'age', 
'country', and 'name' of the plane. 
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Aces High Flying Museum, 
Hangar 4, 
Nonh Weald Airfield, 
Epping, Essex, CM16 6AA. 

The Aeroplane Collection, 
Warmington Craft Centre, 
The Old Mili, 
Warmington, 
Cheshire. 

Aerospace Museum, 
Cosford, 
Shifnal, 
Shropshire, 
TFII8UP. 

Airborne Forces Museum, 
Browning BarraCks. 
Aldershot,Hants, 
GU112BU. 

Battle of Britain Memorial 
Flight Visits. 
RAF Coningsby, 
Lincoln. 
LN4 4SY. 

Birmingham Museum of Science 
and lndustry, 
Newhall Street, 
Birmingham, 
B31RZ. 

Booker Aircraft Museum, 
Wycombe Air Park, 
Clay Lane, 
Booker, 
High Wycombe,Bucks. 

Brenze'tt Aeronautical 
Museum Trust, 
lvychurch Road, 
Brenletl, 
Romney Marsh, 
Kent. 

Bristol Industrial Museum, 
Princes W harf, 
City Docks, 
Bristoi,BSI 4RN. 

City of Bristol 
Museum and Art Gallery, 
Oueen's Road, 
Clifton, 
Bristol, 858 IRL. 

Brooklands Museum, 
The Clubhouse, 
Brooklands Road, 
Weybridge, 
Surrey, KT13 OON. 

Caernarfon Air Museum, 
Caernarfon Airpol1, 
Di nas Dinlle, 
near Caernarfon, 
Gwynedd, LL57 5TP. 

Derby Industrial Museum, 
The Silk Mili, 
Full Street, 
Derby, 
DEI3AR. 

Dumfries & Galloway 
Aviation Museum, 
Heathall Industrial Estate, 
Tinwald Downs. 
Dumfries, Scotland. 

List of Museums 

Open: By prior arrangement 
Admlaalon:- Adults C2.00, Children C1 .00 
Contact No: 0276 856384 
Location: Mil Junction 7 

Open: 10.00 lo 17.00weekdays,10.00to 
18.00 weekends. Closed Mondays 
Admiuion:- Free 
Location: South of Middlewich in between 
A530 and A533 

Open: 10.00 to 18.00 daily (Aprilto October) 
10.00 to 17.00 daily (November lo March) 
Admiaaion:- Adults C3.00, Children C1 .50 
Contact No: 090722 487214112 
Locatlon: M54 Junction 3 

Open: 10.00 to 16.00 Tuesdays to Sundays 
Admiaaion:- Adults Cl.OO, Children SOp 
Contact No: 0252 24431 
Location: South of Farnborough, off A325 

Open: 10.00 to 17.00 Monday lo Friday 
Admiaaion:- Adults !:1 .50 Children C0.75p 
Contact No: 0526 44041 
Location: South of A153 at Coningsby 

Opan: 10.00 to 17.00 Morlday lo Friday 
Admiaaion Free 
Contact No: 021 236 1022 
Location: Off A38 near Civic Centre 

Opan: 10.30 to 17.30 Weekends and 
Bank Holidays 
Admi .. lon: Adults !:1.00, Children C0.50p 
Contact No:0494 452320 (David King) 
Location: M40 Junction 4 

O pan: 11.00 to 17.30 Sundays and Bank Holidays 
(E aster to the end of October) 
14.00 to 17.00 Tuesday, Wednesday and 
Thursday (July to the end of September) 
Admiaaion:- Adults 1:1.00, Children 50p 
Contact No: 0679 20606 
Locatlon: On A21 NW of Hastings 

Open: 10.00 to 13.00 Saturday to Wednesday 
Admlaaion free 
Co ntact No: 0272 251470 
Locatlon: Near Docks and The Great Bri tain 

Open: 10.00 to 17.00 Museum Monday to Saturday 
Admission free 
Contact No: 0272 299771 
Locatlon: Close to University Students 
Union, Clifton. 

Opan: Tours available by prior arrangement only 
Contact No: 0932 857381 

Open: 09.00 to 17.00 (March to November) 
Admiaaion:- Adults (2.50 
Children (1 .50 
Contact No: 0286 830800 
Locatlon: Near Caernarfon, also known as 
Llandwrog Airfield. 

Open: 10.00 to 17.00 Tuesday to Saturday 
14.00 to 17.00 Sundays and Ban- Holidays 
Admiuion: 30p 
Contact No. 0332 255308 
Location: Near A52 nonhern Ring Road 

Open: 10.00 to 17.00 Saturday and Sunday 
(Easter to October) 
Admi .. lon: C0.75p 
Contact: David Reid, 11 Ninian Cou11, 
Lochside, Dumfries, DG2 9PS. 



East Midlands Aeropark 
and Visitar Centre, 
East Midlands Airport, 
Caslle Oonnington, 
Derby, DE1 2SA. 

Fenland Avialion Museum, 
Bambers Garden Centre, 
Old Lynn Road, 
Wesi Walton, 
Wlsbech, PE14 7DA. 

Flambards Triple Theme Park, 
Culdrose Manor,Ciodgey Lane, 
Helslon, 
Cornwall, TR12 OGA. 

Flee1 Alr Arm Museum, 
RNAS Yeovillon, 
Somersel, 
BA22 8HT. 

RNAY Fleellands Museum, 
Gosport, 
Fareham, 
Hants. 

Glasgow Museum of Transpon, 
Kelvln Hall, 
1 Bunhouse Road, 
Glasgow, G3 BDP. 

Imperial War Museum Dudord, 
Duxford Alrfield, 
Cambridge, 
CB240R 

Imperial War Museum London, 
Lambelh Road, 
london, 
SEI6HZ. 

lnternational Helicopler Museum, 
The Airport, 
Lockíng Moer Road, 
Weslon-super-Mare, 
Avon, 8524 BPP. 

Kenl Battle of Bntam Museum, 
Hawklnge Alrfleld, 
Aerodrome Road, 
Hawklnge, Folkeslone, 
Kent. CT18 7AG. 

lashenden Alr Warfare Museum, 
Headcorn Aerodromo, 
Headcorn, 
Ashford, 
Kent, TN27 9HX. 

Leoces1ershire Museum 
of Technology 
Corporalion Road. 
leocester, 
LE4 5PX. 

lincolnshire Avialion 
Herilage Centre, 
The Airfield, 
Eas1 Kirby, Spilsby, Unes, 
PE23 4DE. 

llanbedr Museum of Memorabilia, 
M a es Artro Crah Village 
& Visitar Centre, 
Reception Building, 
Maes Artro, llanbedr, 
Gwynedd, ll45 2PZ. 

Manchester Museum of 
Science and lndustry, 
Liverpool Road, 
Castlefield, 
Manchester, M3 4JP. 

Open: 10.00 to 17.00 Monday to Friday 
11.00 to 18.00 Saturday and Sunday (April 
to October 31111.00 to 16.00 Monday to 
Sunday (November 1 to March 31) 
Admlaaion: (1 par Car 
Contact: 0332 810621 ext 3361 
Location: MI Junction 24. 

Opan: 09.30 l o 17.00 Saturday, Sunday 
Good Friday and Bank Holldays, (March to 
Septemberl 
Admiaaion: Adults 50p, Chlldren 25p 
Contact: Robert Willatt, 62 Oueens Road 
Wisbech, cambs, PE13 2PO 

Open: 10.00 to 16.00 dalty (Easter to October) 
Admiaaion: Adults (5.98, Children (4.98 
Contact: 0326 573404 
Locatlon: Off A3083 on Helslon side of 
RNAS Culdrose. 

Open: 10.00 lo 17.30 daily 
Admlaaion: Adulls (3.70, OAPs (3.00 
Chlldren C2.00 Famlly C10.50 
Contect: 0935 840565 
Locetion: Off A303/A47 near llchesler 

Open: By prior applica1ion only 
Contact: Graham Coopar 0705 822351 

Open: 10.00 10 17.00 Monday to Salurday 
U.OO 10 17.00 Sunday 
Cont.act: 041 357 3929 

Open: 10.00 lo 18.00 daily (March to Oclober) 
10.00 to 16.00 dai ly (November 10 Februaryl 
Admlaaion: Adulls (4.50, Children (2.25 
Contect: 0223 833963 
Locetion: Mil Junction 10 

Open: 10.00 to 18.00 datly 
Admiasion: Adults C2.50, Children (1.25 
Contect: 071 735 8922 
loeation: Near Waterloo Station, nearest 
Underground lambelh North 

Open: 10.00 lo 18.00 daily (Aprlllo 
Seplember) 10.30 10 16.00 Wodnesdays, 
Thursdays, Salurdays and Sundays !Oclober 
to March) 
Admission: Adults C2.00, Childran Cl .OO 
Contact: 0934 635227 
Locatlon: On A371 west of Weston-5-Mare 

Open: 10.00 10 17.00 daily (Easler to 
Seplember 30) 11.00 to 16.00 daily (Qclober) 
Admiaaion: To be announced 
Contect: 030 389 3UO 
Locetion: On A620 north of Folkeslone 

Open: 10.30 10 18.00 Sundays and Bank 
Holidays, (Easler to October) 
Admlulon Free 
Cont act: 0622 890226 
Locetion: South of Maldslone on A27 4 

Open: By prior appointment only 
Contact: Peler Sloddart 0533 765532 

Open: 10.00 to 17.00 Monday to Saturday 
(Easler 10 Oclober) 
Contact: 07903 207 

Open: 10.00 lo 17.30 daily !Easler 10 Oclober) 
Admission: Adults (2.00 Children (1.50 
Contact: 0341 23467 
Locat ion: On A496 south of Harlech 

Open: 10.00 lo 17.00 daily 
Admission: Adulls C2.00, Concossions (1.00 
Contact: 051 832 2244 
Locetion: Off Deansgeto 



Manston Memorial Building, 
RAF Manston, 
Ramsgate, 
Kent, CR1 2 SBS 

Midland Air Museum, 
Coventry Airport, 
Bagington, 
Warwickshire 
CV83AZ. 

Mosquito Aircraft Museum. 
PO Box 107, 
Salisbury Hall, 
London Colney, 
St. Albans. Herts, AL2 lB U. 

Museum of Army Flying, 
Middle Wallop, 
Stockbridge, 
Hants, 
5020 SOY. 

Museum of Army Transpon, 
Flemingate, 
Beverley, 
Humberside, 
HU17 ONG. 

Museum of Artillery, 
The Rotunda, 
Repository Road, 
Woolwich, 
London, SE118 3AZ. 

National Museum of Scotland, 
Chambers Street, 
Edinburgh, 
EHIIJF. 

Museum of Fl ight, 
East Fortuna Airfiold, 
North Berwick, 
East Lothian, 
EH39 5LF. 

Newark Air Museum, 
The Airfield. 
Winthorpe, 
Newark, 
Notts, 
NG24 2NY. 

Norfolk & Suffolk 
Aviation Museum, 
Flixton, 
Bungay, 
Suffolk. 

North East Aircraft Museum, 
Washington Road. 
Sunderland, 
Tyne and Wear, 
SR5 3HZ. 

City of Norwich 
Aviation Museum, 
Old Norwich Road, 
Horsham St Faith, 
Norwich. Norfolk. 

Rebel Air Museum. 
Earls Colne Airfield, 
Colchester, 
Essex. 

Royal Air Force Museum, 
Grahame Park Way, 
Hendon. 
London, 
NW9 SLL. 

Open: 10.00 to 17.00 daily 
Admiaaion Free 
Contact: 084389 351 
Location: North of A253 west of Ramsgate 

Open: 10.00 to 16.00 Monday to Saturday 
11.00 to 18.00 Sundays and Bank Holidays 
(April to October) 11 .00 to 16.00 Saturday 
and Sunday (November to March) 
Admiaaion: Adults (1.75, Children (0.75p 
Contact: 0203 301033 
Location: North side of Coventry Airport 

Open: 10.30 to 17.30 Sundays/Bank Holidays 
(Easter to end of October) 14.00 to 17.30 
Thursday.s (July to end of September) 
Admiaaion: Adults ( 1.00, Children (0.40p 
Location: Close to M25/AI junction, off 
8556 south of St. Albans 

Open: 10.00 to 16.30 daily 
Admisaion: Adults (2.50, Children (1.50 
Contact: 0264 62121 ext 4421 
Locat ion: Middle Wallop airfield on A343 
south west of Andover 

Open : 10.00 to 17.00 daily 
Contact: 0482 860445 

Open: 12.00 to 17.00 Monday to Friday 
13.00 to 17.00 Saturday and Sunday 
A dmiaaion Free 
Contact: 081 854 2242 ext 3127 

Open: 10.00 to 17.00 Monday to Saturday 
14.00 to 17.00 Sunday 
Admiaaion Free 
Contact: 031 225 7534 
Location: West of A7, near University 

Open: 10.00 to 16.00 daily (July and August) 
Other tímes by prior appointment 
Admiaaion Free 
Contact: 062 088 308 
Location: South of North Berwick on B 1347 

Open: 10.00 to 17.00 Monday to Friday 
11.00 to 17.00 Saturday 10.00 to 18.00 
Sunday (April to October) Saturday 11 .00 to 
dusk and Sunday 10.00 to dusk (November to 
March) 
Admiaaion: Adults (2.00, Chi ldren (1.00 
Contact: 0636 707170 
Location: On A46 NE of Newark, signs on Al 

Opan: 10.00 to 17.00 Sunday and Bank Holidays 
(April, May. September and October) 19.00 to 
21.00 Wednesday and Thursday (July and August) 
10.00 to 21.00 Sunday (June, July and August) 
11.00 to 17.00 Thursday (July and Augustl 
Admiaaion Free 
Location on 81062 south west of Bungay 

Open: 11.00 to 18.00 daily 
Admi .. ion: Adults (1 .00, Children (0.50p 
Contact: 091 519 0662 
Location: Close to Al9 near junction with 
Al. follow signs to Nissan plant 

Opan: 10.00 to 17.00 daily (April to October) 
10.00 to 16.00 daily (Novemberto March) 
Thursday evenings 19.00 to dusk (June, July, 
August) 
Admiaaion seasonal charges apply 
Contact: 0603 625309 
Location: East of A 140 to north of airport 

Open: 10.00 to 18.00 weekends/Bank Holidays 
Admiaaion: Adults (1.00 (provisional) 
Contact: 081 690 0917 
Location: South of A604, west of 
Colchester 

Open: 10.00 to 18.00 daily 
Admi .. ion: Adults (3.60, Chi ldren (1.80 
Contact: 081 205 2266 
Locat ion: Well signposted from A406 and MI 
Nearest tube is Colindale 



Royal Marines Museum, 
Eastney Barracks. 
Ponsmouth, Hants. 

The Science Museum, 
Exhibition Road, 
South Kensington, 
London, 
SW7 200. 

Second World War 
Aircraft Preservation Soclety, 
La.sham Airfield, 
Lasham, Alton 
Nr Alton, Hants. 

The Shunlewonh Collection, 
Old Warden Aarodrome, 
Biggleswade, 
Bedfordshire, 
SG18 9ER. 

Southampton Hall of Aviation, 
Albert Road South, 
Southampton, 
Hants, 
SOIIFR. 

Stanford Hall, 
Stanford·on·Avon, 
Lunerwonh, 
Le les. 

Stoke City Museum 
andAn Gallorv. 
Bel hesda Street. 
Hanley, 
Stoke·on·Trent, STI30E. 

Stratford Aircraft Collectlon, 
Long Marston Airfield, 
Stratford·upon·Avon, 
Warwickshlre. 

Tangmere Military 
Aviation Museum, 
Tangmere Airfield, 
Chichester, 
West Sussex. 

Ulster Folk & Transpon Museum, 
Cultra Manor, 
Holywood, 
BT180EU, 
County Oown, Northern lreland. 

Wales Alrcraft Museum, 
Cardiff·Wales Airport, 
Rhoose, 
South Glamorgan, 
Wales. 

Windermere Steamboat Museum, 
Rayrigg Road, 
Windermere, 
Cumbría. 

Yorkshire Air Museum, 
Elvington Airfield, 
Elvinglon, 
York, 
Y04 SAT. 

Opan: By prior arrangement only 
Contact: 0705 819385 

Open: 10.00 to 18.00 Monday to Saturday 
11.00 to 18.00 Sunday 
Adminion: Adults 0.50, Children (1 .00 
Contact: 071 939 8000 
Location: Off Cromwelt Road IA4), nearest 
tube South Kensington 

Open: 10.00 to dusk SundayS/Bank Holidays 
Admission Free 
Location: Between A339 and A32 nonh of 

Open: 10.00 to 16.00 dailv (April to Octobar) 
10.00 to 15.00 daily (Novembar to March) 
Adminion: Adults 0.0, Concessions (1.50 
Contact: 076 727 288 
Location: Signposted from Al 

Open: 10.00 to 17.00 Tuesday to Saturday 
14.00 to 17.00 Sunday 
Contect: 0703 635830 
Locetion: On 83038 near BBC sludios and 
Ocean Village Marina 

Open: 14.30 to 18.00 Thursday, Saturday, 
Sunday and Bank Holídays, 
Admlnlon: Adults C1 .75, Children C0.85p 
Contact: 0788 860250 
Location: South of 85414 near Swinford, 
Close lo MI Juncl ion 20 

Open: 10.30 to 17.00 Mondoy to Salurday 
14.00 l o 17.00 Sunday 
Admiaalon Free 
Contact: 0782 202173 
Location: Close l o ASO 

Open: 10.00 lo 17.00 Weekends/Bank Holldavs 
(April to October) 10.00 lo dusk Sundays only 
(November lo March) 
Admiaaion: Adults C1 .25 Children L0.50p 
Contact: 0527 21723 

Open: 10.30 lo 17.00 daily (March to 1st 
Oclober) 
Admiuion: Adulls (1.50 
Contact: 0243 775223 
Locetion: South of A27 easl of Chichester 

Open: 11.00 to 17.00 Monday to Saturday 
14.00 to 17.00 Sunday 
Adminion: Adults 0 .00, Children Cl .OO 
Contact: 0232 428426 

Open: Oaily (May to Augusl) 
Contact: 19 Clos Glyndr, Hendy, Oyfed, 
SA41FW 
Location: South of A4226 west of Barry 

Open: 10.00 to 17.00 daily 
Admisaion: Adults 0 .00, Chlldren (1.80 
Cont act 09662 5565 
Location: Signposted in the lown 

Open: 11.00 to 17.00 daily 
Admission: Adulls ( 1.50 
Contact: 0504 85535 
Location: South east of York 

IRIS Publíshing Ltd., Unit 8, Kingsmead, King's Cliffe, Peterborough PES 6YH 
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Electroníc warfare 

Piaggio PD-808 

American origins 
This attractive type was designed by the Douglas 
Aircraft Company of Long Beach, California, as a 
business jet. No orders were received, and the com­
plete project was bought by Piaggio, which flew the 
first prototype in August 1965. Piaggio al so failed to 
secure any worthwhile commercial intrest, but a few 
examples were taken by the ltalian air force. 

An electronic warfare specialist 
Only 27 examples of this type, with low-set wings 
and aft-mounted turbojet engines, were produced, 
and 25 ofthese went to the Italian air force. The first 
aircraft were configured for the utility role (navaid 
calibration, navigation training for three pupils. and 
light transport ofup to eight passengers oran equiva­
len! freight load). but the last six aircraft were com­
pleted as electronic warfare platforms with cabin 
accommodation for specialist Elint (electronic intel­
ligence) equipment and its three operators. 

Principal versions 
PD-808TA (util ity version) and PD-808ECM (elec­
tronic warfare version). 

Principal user 
Italy 

,...---- TECHNICAL DATA---, 
Type: Piaggio PD-808ECM five-seat electronic 
warfare plane. 
Engines: rwo 3,360-lb ( 1 ,524-kg) thrust Piaggio­
built Rolls-Royce (Bristol Siddeley) Viper Mk 526 
turbojets. 
Performance: maximum speed 529 mph (85 1 km/ 
h) al 19,685 ft (6.000 m): initial climb rate 5,4i5 ft 
( 1,650 m) per minute; service ceiling 44,950 ft 
(13,700 m); range 1.322 miles (2, 128 km). 
Weights: empty 10,648 lb (4,830 kg); maximum 
take-off 18,001 lb (8, 165 kg). 
Dimensions: span 43ft 3.75 in (13.20m): Jength 42 
ft2 in ( 12.85 m): hcighr 15 fr9 in (4.80 m): wing area 
224.97 sq ft (20.90 ml). 
Armam ent: none. 

Except jor its ontennae and ather special features, the 
PD-808ECM is 1•ery similar to the PD-808TA utiliry 
model. 
0 19S8. Ed1to--Ser\'ÍC't SA. Gene!fll Ph010 M. Ro~t:tinJ: 
C l990. Tnsnd:nioo 11nd 1.\dllptlltion by Edilo·Servitt SA DI 075 02.20 
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Transport and utility 

Aeritalia G 222 

An impractical NATO specification 
In 1962 NATO issued a requirement for a tactical 
transport with STOVL (Short Take-Off and Ver­
tical Landing) capability. This proved impossible 
for a number of technicaJ reasons, but from Fiat's 
experience wi th the projectAeritalia produced the 
0222 tacticallight transpon to replace the Jtalian 
air force's fleet of aged Fairchild C-119 aircraft. 
The 0222 prototype flew in July 1970, and en­
tered service in 1976. 

A capable utili ty transport 
The 0222 is a simple yeteffective tactical airlifter. 
The plane is typical of its type, wiú1 a Jarge­
volume hold accessed by a rear ramp/door ar­
rangement for the straight-in loading of bulky 
items. The manufacturer had plans for a family of 
speciaJ-purpose variants, but these camero noth­
ing and production was completed in 1989 with 
the 90ili plane. The type's major operator is. the 
Italian air force, though smaller quanlities were 
exponed to severa] countries, of which the single 
largest operator is Libya with a special version 
produced to avoid export rest:rictions on Ameri­
can engines and equipment. 

Pr incipal versions 
0222 (basic tactical transport), 0222RM (navaid 
calibration model), 0222SAA (firefighting 
model), 0222T (version for Libya with European 
avionics and 4,860-shp/3,624-kW Rolls-Royce 

Tyne Mk 801 turboprops for improved hot-and­
high performance), 0222VS (electronic warfare 
model). 

Principal users 
Argentina, Ita! y, Libya, Nigeria, Somalia, United 
Arab Emirates, and Venezuela. 

.------TECHNI CAL DATA -----, 
Type: Aeritalia G222 three-crew tact:ical transport. 
Engines: two 3,400-shp (2,535-kW) Fiat-built 
General Electric T64-GE-P4D turboprops. 
Performance: maximum speed 336 mph (540 km/h) 
at IS,O!Oft(4.575 m); initial climbrate 1,706 ft (520 
m) per minute; service ceiling 25,000 ft (7,620 m): 
range 85 1 miles ( 1 ,370 km) with maximum payload. 
Weights: empty 32,165 lb (14,590 kg); maximum 
take-off61,7291b (28,000 kg). 
D imensions: span 94ft 2 in (28.70 m); length 74ft 
5.75 in (22.70 m); height 32ft 2 in (9.80 m); wing 
area 882.67 sq ft (82.00 m2). 

Payload: 53 troops. or 40 paratroops, or 19,841 lb 
(9,000 kg) of freight. 

A G222 racticaltransport ofthe ltalian aÍI·jorce. 
C 1988, Edito-Sti'Yke SA, Oenev:a PhOIO M. Rostrung 
Cl l990, Tral\shuíon and 3daptalion by EdiLo-Servlcc SA DI 075 02.19 
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Reconnaissance and observation 

Aeritalia (Fiat) G91R 

A NATO design competition 
Aeritalia was created in 1969 by a merger ofFiat 's 
aviation divisions with two smaller companies. 
One of the new company's inherited tasks was 
logistic support of the 091 R, a light attack and 
rcconnaissance fighter designed by Fíat to meet a 
1954 NATO requirement. The first prototype had 
nown in August 1956, and the 091 light attack 
mode1 began toen ter 1 imited squadron servicc in 
Fcbruary 1959. 

From attack to reconnaissance 
Later in the year there appeared the definitive 
091 R version which added a tactical reconnais­
sancc capabiJiry through the installation of thrce 
cameras in a shortcncd and revised nose. This 
model was adopted in differing subvariants by 
West Oermany as well as ltaly, and sorne aircraft 
were later passed on to Portugal, which left a fcw 
examples in Angola when it granted that country 
full independence. 

Principal versions 
09 1 (initial light attack mode1), 091 R/1 (attack 
and reconnaissance modc1), 09 1 R/ 1 A (verdsion 
with improved navigation system), 091 R/1 B 
(s trengthened and updatcd version of the 091 R/ 
1 A), 091 R/3 (West Oerman model with two 30-
mm cannon. Doppler navigalion and other im­
provements), 091R/4 (091 R/3 variant with the 
armament of the 091 R/1 ), 091T/l (ltalian two-

seat trainer with two 0.5-in/12.7-mm machine 
guns), and 091 T(l (West Oerman version of the 
091T/l). 

Principal users 
Angola, Italy, Portugal, and West Oermany. 

.---- T ECHNICAL DATA----, 

1 

Type: Aeritalia (Fiat) G9 1 R/1 single-scat light at­
tack and reconnaissance fighter. 
Engine: one 5.000-lb (2.268-kg) thrust Fiat-built 
Rolls-Royce (Bristol Siddeley) Orpheus Mk 803 
turbo jet. 
Per formance: maximum speed 675 mph (1.086 
km/h) at 4,920 ft ( 1,500 m); initial climb mte 6,005 
ft ( 1,830 m) per minute; service ccil ing 42,980 ft 
( 13,100 m); radius 199 miles (320 km). 
Weights: cmpty 6,834 lb (3,100 kg); maximum 
take-off 12,125 lb (5,500 kg). 
Oimensions: span 28ft 1 in (8.56 m); length 33ft 9.5 
in (1 0.30 m); height 13ft 1.5 in (4.00 m); wing area 
176.75sq ft ( 16.42 m2) . 

1 

Armament: four 0.5-in (12.7-mm) machine guns 
and up to 1,500 lb (680 kg) of disposab1e stores. 

A G9 1 R in sen•ice with the Wesr German a ir force. 
which has 1101\' replaced this trim Jiu/e warplane with 
the alrogerher superior Pan01•ia Tomado. 
~ 1983. Ech1o-Set'YKe SA. Gtntva PMto M Ro·nalna 
O 1990. Tmn'íla:tion and odapuwon b)' Ed11o-Servlce SA O 1 07S 02.17 
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Land based helicopter 

Agusta-Bell AB.205 

American ancestry 
Buih by Agusta under license from Bell, the 
A8.205 is a d irect counterpart of the UH- 1 H 
l roquois (Model 205) mil itary hel icoptcr. This 
differs from the carlier Model 204 versions of the 
celebrated "Huey" in having a longer fuse lagc 
and largcr cabi.n for the accommodation of a 
heavier payload carried with the aid of a more 
powerful engine. ln its basic form, the AB.205 is 
similar to the US Army's UH-1 D and UH-1 H, but 
can be configured for specialist roles such as SAR 
with a door-mounted rescue hoist. 

Civil and military ser vice 
TheAB.205 is equipped for all-weatheroperation 
in its military utility role, and can be fi tted with 
protective armor as well as any of severa! arma­
mcnt kits. In 1969 A gusta started !icen sed produc­
tion of thc Model 205A-l civil version as thc 
AB.205A- l and, like its American counterpart, 
this is powered by the 1 ,400-shp ( 1 ,044-kW) 
T53138 civil version of the military turboshaft 
derated, in this application, to 1.250 shp (932 
kW). Production of the AB.205A-I totalled 290 
helicopters. 

Principa l vers ions 
AB.205 (military version) and AB.205A-I (civil 
version). 

Principal users 
Greece, Iran, Israel, !tal y, Morocco, Oman, Saudi 
Arabia, Singapore, Spain, Tanzania, Tunisia, 
Thrkey, Uganda, Unitcd Arab Emirates, Yemen, 
Zambia, and Zirnbabwc. 

.-----TECHNICAL DATA----. 
Type: Agusta-Bell AB.205 one-crew utility ttans­
pon helicopter. 
Engine: one 1,400-shp ( 1,044-kW) Lycoming T53-
L- 13turboshaft derated to 1,100 shp (820 kW). 
Performance: maximum speed 138 mph (222 km/ 
h) at sea leve!; ini tial climb rate 1,680 ft (5 12 m) per 
minute; servicc ceiling 15,010 fl (4,575 m); range 
360 miles (580 km). 
Weights: empty 4,800 lb (2, 177 kg); maximum 
take-off9,500 lb (4,309 kg). 
Oimensions: main rotor d iameter 48 ft 3.25 in 
(14.71 m): length overall, rotors tuming 57ft 0.75 in 
(17.39 m); height 14ft 8.5 in (4.48 m); main rotor 
disc area 1,829.36 sq ft (169.95 m1). 

Payload: 14ttoops. or six liners and one attendant, 
or freight. 

An AB.205 utility helicopter of tire ltctlian army. 
C 1938. Edtto--&rvJCe SA. Cicnev-a Piloto M. Ros1ain¡ 
C> 1990. Translauon and ad:apuuion b)l Ed11o-St1"Yice SA DI 07$02.1$ 
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Reconnaissance and observation 

Maurice Farman M.F.ll "SHORTHORN" 

FamiJy bistory 
The M.F.Il retained the same basic configuration as 
Maurice Farman 's preceeding M.F. 7, but introduced 
a number of refmements and one radical change: the 
forward elevator that had led the British to give the 
nickname "Longhom" to the M.F.7 was abandoned, 
and the British inevitably dubbed the M.F.ll the 
"Shorthom". Another v isuali y notable change was an 
alteration in the position of the nacelle, which was 
raised from the upper surface of the lower wing to a 
point between the upper and lower wings. 

A type much in demand 
The M.F. 11 frrst flew in 1914 and entered service in 
19 15 with an assortment of engine types delivering 
anything between 70 and 130 hp (52 and 97 kW), 
though the most common units were De Dion or 
Renault engines; aircraft licence-built in Italy by 
S.I.A. had Renault or Fiar A.lO engines. Tn the basic 
M.F.ll the pilot was seated in fro nt of the observer, 
but in the M.F.ll bis developed by Maurice's brother, 
Henry Farman, the observer was given a better field 
of fue for his gun by being seated in front of the pilo t. 
The type was used mainly for observation, but was 
occasionally and successfully pressed into service as 
a bomber. 

Principal versions 
M.F.ll (basic model) and M.F.l l bis (revised version 
with reversed seating). 

Principal users 
France, Great Britain, Italy, and Russia. 

.---TECHNICAL DATA ----, 
Type: Maurice Farman M.F.ll "Shonhom" two­
seat observalion plane and light bomber. 
Engine: one 70-hp (52-kW) Renault in line piswn 
engine. Performance: maximum speed 62 mph ( 100 
km/h) at sea leve!; in itial climb rate not revealed; 
service cei ling 12,470 ft (3,800 m); endurance 3 
hours 45 minutes. 
Weights: empty 1,213lb (550 kg); maximum take­
off 1 ,874 lb (840 kg). 
Dimens ions: span 53ft O in ( 16.15 m); length 31 ft 
2 in {9.50 m); height 12ft 9.5 in (3.90 m); wing area 
613.56 sq ft (57.00 m2) . 

Armament: one 8-mm (0.3 15-in) machine-gun and 
(bomber version) 288 lb (131 kg) of bombs. 

In French service called rhe "barge" because af the 
shape of its cemral nace/le, the M.F.!/ was wirhdrawn 
from first-line service during 1916 because of irs low 
speed. 
O 198.8, Edíto-Scrvict: SA, GcneY11 Phoco: S.H.A.A. 
O 1990. Translation a.nd lldaptation by Edho-St":rviClc SA 01 07503.16 
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Naval helicopter 

Aerospatiale SA 321 SUPER FRELON 

A helicopter of great promise 
Designed as an improved version of the SA 3200 
Frelon (homet) with the supon of Sikorsky. which 
was largely responsible for the rotor system, the SA 
321 O Super Frelon first new in December 1962. 
Prototypcs were produced in land-based troop trans­
pon and naval anti-submarine forms, the latter form­
ing thc basis of the SA 32 1 G initial production 
modcl, which entered servicc in 1966. Carrying 
weapons in addition to search radar and sonar, the SA 
321 Gs are used to patrol the seaward approachcs to 
the French navy's nuclear submarine base at Brest. 

Limited production 
Only 24 SA 321 Gs wcre built, but the production 
total was boosted by small-scale production of sev­
era! other variants, notably the SA 321 K assaul t 
transport for Israel ( 12 helicopters) and the SA 3211/ 
L/M transport exponed to China, South Africa, and 
Libya. Total produclion was 99 helicopters. 

Principa l versions 
SA 321 F (airline version for 37 passengers), SA 
321 G (French navy version able to carry 27 passen­
gers or freight in its al ternative transport role), SA 
321J (improved c ivil model ablc to carry 27 passen­
gers or 11,023 lb/5,000 kg of freight), SA 32 1 K 
(Israelí assault transpon, later re-engined with Gen­
eral Elcctríc T58 turboshafts), SA 321 L (develop­
ment of the SA 321 K for other expon markets). SA 
321M (Libyan version of the SA 321 L), and Changhc 

Zhishengji-8 (Chinese developmcnt of the SA 
321 J with Chinese turboshafts). 

Principal users 
China. France, lraq, Israel. Libya, South A frica. 
and Zaire. 

l TECHNICAL DATA 
Type: Aerospauale SA 32 1 G Super Frelon five-seat 
anti-submarine and anti- ship helicopter. 
Engines: three 1 ,570-shp (1,171-kW) Turbomeca 
Tunno illC6 turboshafts. 
Performance: maximum speed 154 mph (248 km/ 
h) at sea leve!: initial climb rate 984 ft (300 m) per 
minute; service ceiling 10,170 ft (3, 100 m); range 
506 miles (8 15 km). 
Weights: empty 15,130 lb (6,863 kg); maximum 
take-off28,660 lb (13,000 kg). 
Dimens ions: main rotor diameter 62 ft O in ( 18.90 
m); length overall, rotors turning 75ft 6.75 in (23.03 
m); height 22 ft 2 in (6.76 m); main rotor di se area 
3,019.94 sq ft (280.55 m2). 

Armament : four homing torpedoes or (in the ami- 1 

ship role) two AM.39 Exocet missiles. _] 

This is one ofnine SA 32/LSuper Frelons operoted by 
the Libyan air force. 

~--------------
0 1988. Edito-SC':t\<lct SA. Gene .. a Phoco \i Rouamg 
O 1990, Trun~Lation •nd•dapc•hon by f.dito-Servit1eSA DI 07S02-14 
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Trainer 

Aerospatiale EPSILON 

A forced decis ion 
Faced with the problem of increased trammg 
costs,the French air forcedccided at theend ofthc 
1970s 10 rethink its training program. The resuh 
was a dccision that pilo! candidates would ha ve 10 

pro ve their basic ski lls on a low-performance type 
before proceeding 10 full training on a more ex­
pensive mil itary aircraft. The decision demanded 
the devclopment of a new piston-engined trainer. 

T he first-step trainer 
The resulting TB.30 Epsilon first flew in Decem­
ber 1979. The test program proceeded smoothly 
but revealed the need for a number of modifica­
tions 10 improve control and the crew's fields of 
vision, and these were incorporated in the second 
prototype. Production was authorized in 1982 and 
de liveries began in July 1983. Despite being pis­
ton engined, the Epsilon has a cockpit layout 
modelled on that of a fast jet to acclirnatize the 
trainee pilouo theconcept ofmilitary aircraft, and 
so case conversion onto more advanced types. An 
armcd version, with four underwing hardpoints, 
has been sold to Togo. Acrospatiale is now offer­
ing a rurboprop-powered mode1 for highcr per­
formance: this Omega mode1 flew in prototype 
form during November 1985. 

Principa l versions 
Epsilon (piston-engined trainer) and Omega 
(upgraded version under offcr with the 450-shp/ 

336-kW Turbomeca TP 3 19 turboprop dcrated lo 
350 shp/261 kW for higher performance). 

Principal users 
France, Portugal, and Togo. 

r-----TECHNICAL DATA ---....., 
Type: Aerospmiale Epsi lon two-seat primary/basic 
lfainer. 
Engioe: one 300-hp (224-k.W) Lycoming AEI0-
540-LLB5D flat-six piston engine. 
Performance: maximum speed 236 mph (378 km/ 
h) at sea leve!; initial climb rate 1,850 ft (564 m) per 
minute; service cei ling 23,000 ft (7,0 10 m); mnge 
792 miles (1,275 km). 
Weights: empty 2.055 lb (932 kg); maximum take­
off 2,755 lb (1 ,250 kg). 
Dimensions: span 25 fl 11.75 in (7 .92 m); length 24 
ft 10.75 in (7.59 m); height8 ft8.85 in(2.66m): wing 
area 96.9 sq ft (9.00 ml). 
Armament: up to 661 lb (300 kg) of disposable 
stores. 

The nvo-seat Epsilon has token its place as the Frenc/1 
air force's primal)' and basic trainer. and is expected to 
remain in sen•ice for many years. 
.o 1988, Edi~lce SA. Qene\'a Phoco Af'rMpati.ale 
C 1990. T~lalioo •nd ld.aJlCatlon by Edtlo-Servk:c: SA DI 075 01.13 
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Air superiority fighter 

Dassault-Breguet MIRAGE 2000C 

Descended from a long tradition 
After developing the Mirage Fl with its swept 
wings, Dassault-Breguet reverted to its traditional 
delta format, as in the Mirage III/5 series, for the 
Mirage 2000 high-performance fighter. The poor 
field, low-altitude, and maneuvering perform­
ance of the large delta wing in the earlier aircraft 
was overcome by the use of a design with relaxed 
stability, a variable-camber wing (produced by 
two-section leading-edge slats and trailing-edge 
elevons) and a "fly-by-wire" computerized con­
trol system in an airframe that makes extensive 
use of composite materials. The prototype flew in 
March 1978, and the typeentered service in 1983. 

A sopbisticated weapon system 
The Mirage 2000 has been developed in severa! 
variants, but the dedicated air-defense model is 
the Mirage 2000C with an advanced electronic 
countermeasures system, a "look-down/shoot­
down" radar, anda mix of air-to- air missiles with 
infra-red or semi-active radar guidance, with an 
active radar-guided type to follow. The type can 
also be u sed in the attack role. Orders for lhis basic 
model total sorne 316 aircraft. 

Principal versions 
Mirage 2000B ( combat-capable two-seat trainer), 
and Mirage 2000C (baseline air-defense model 
also produced in a number of differently suffixed 
subvariants for export). 

Principal users 
A bu Dhabi, Egypt, France, Greece, Jordan, India, 
and Peru. 

.-----TECHNICAL DATA-----.. 
Type: Dassault-Breguet Mirage 2000C single-seat 
multi-role interceptor and air superiority warplane. 
Engine: one 21,385-lb (9,700-kg) reheated thrust 
SNECMA MS3-P2 turbofan. 
Performance: maximumspeed 1 ,453+ mph (2,338+ 
km/h) or Mach 2.2+ at 36,090 ft ( 11,000 m); initial 
climb rate 56,000 ft ( 17,060 m) per minute; service 
ceiling 59,055 ft ( 18,000 m); range 920 miles 
(1,480 km). 
Weights: empty 16,534 lb (7 ,500 kg); maximum 
take-off 37,480 lb (17 ,000 kg). 
Dimensions: span 29ft 11.5 in (9. 13 m); length 47 
ft 1.25 in (14.36 m); height 17ft 0.75 in (5.20 m); 
wing area 441.3 sq ft (41.00 m2). 

Armament: two 30-mm cannon and up to 13,890 lb 
(6,300 kg) of disposable stores. 

A Mirage 2000C armed with Super 530 and Magic air­
to-air missiles. 
C 1938. Edito-Savice SA, Gcneva PhotO SlRPA/alr 
C 1990. Trtnslation aod adaptalion by &lilo-Service SA DI 075 02.11 
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Fighter 

Dewoitióe D.520 

Under the threat of war 
The D.520 resulted from a l937 specification, and 
was a neat fighter of very clean monoplane configu­
ration. Under pressure of war with Germany, and 
rightly confident of the type's basic capabilities, the 
French air force had ordered 200 examples even 
before the prototype's first flight in October 1938. 

High speed 
The new fighter owed its designation to the required 
maximum speed of 520 km/h (323 mph), and was 
comparable with the best fighters of its time though 
it was perhaps less endowed with development po­
tential than could have been desired. By the time of 
the German in vas ion ofMay 1940, D.520 orders had 
risen to 2,320 but only 36 had been delivered. Rapid 
production meant that five air force gro u pes and three 
naval escadJilles were equipped with the rype before 
the French surrender, scoring ll4 "kills" against 85 
losses. Captur-ed aircraft were used by Germany as 
trainers or passed to allies, and production continued 
for the Vichy French forces. Many variants were 
proposed or produced in prototype form , but none of 
these carne to anything. Total production was 910 
aircraft. 

Principal version 
D.520 

Principal users 
Bulgaria, France, Germany, Ita! y, and Romanía. 

.-----TECHNICAL DATA ----, 
Type: Dewoitine 0.520 single-seat fighter. 
Engine: one 920-hp (686-kW) Hispano-Suiza HS 
12Y-45 inline piston engine. 
Performance: maximum speed 332 mph (535 km/ 
h) ai 19,685 ft (6,000 m); c limb to 13,125 fr (4,000 
m) 5 minutes 49 seconds; service ceil ing 36,090 ft 
( 11,000 m); range 553 miles (900 km). 
Weights: empty 4,612 lb (2,092 kg); maximum 
take-off 6,134 lb (2,783 kg). 
Dimens ions: span 33ft 5.5 in (10.20 m); length 28 
ft 8.75 in (8.76 m); height 8 ft5.25 in (2.57 m); wing 
area 171.69 sq ft (15.95 m1) . 

Armament: one 20-mm cannon and four 7 .5-mm 
(0.295-in) machine guns. 

Restored to pristine condition by the Musee de/' Ail; this 
D.520 bears the markings of Groupe de Chasse 113, 
which in M ay 1940 was based atCa1mes tmder the Zone 
d' Operations Aeriennes des Alpes (Alps a ir operarions 
zane) 
C 1988. Ed1to-Setvice SA. Genevn Photo MU$tt A ir 
C 1990. TnutJhliJon and adaptaüon by EdilO·Servke SA DI 075 02.06 
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Fighter 

Morane-Saulnier Type Al 

Fighter with a short career 
The Type Al was a monoplane lighter of the parasol 
type with its wing raised above lhe fuselage on 
cabane struts and braced by parallel struls running 
from lhe outer wings to the landing gear attachmcnt 
points on the 1ower fuselage. A lirst flight was made 
in thc summer of 19 17, and the new fighter entcred 
service at lhe beginning of 1918 with an armament of 
oneor two machine guns synchronized to fire through 
the propeller disc. In May 1918, however, Lhe type 
was wilhdrawn from first-line serví ce after a string of 
structural fai1ures and engine problems. 

Aeroba tic tra iner 
The manufacturer tried to revive the lighter with a 
modilicd structure and the 150-hp (112-kW) Gnome 
rotary, but further production was concentrated on 
two advanced trainer models without armament. 
Production of the series exceeded 1,200 ai rcraft, and 
after the First World War many were so1d to other 
countrics. In Fcbruary 1928 a French pilot, A1fred 
Fronval, loopcd an orange and blue Type AL 1, 111 
consccutive times in 4 hours 56 minutes ovcr Vil-
1acoub1ay! 

Principal versions 
MoS.27 (fighter with one machine gun), MoS.29 
(fighter with two machine guns), MoS.30 (trainer 
with 120-hp/89-kW Le Rhone 9Jb or 135-hp/101 -
kW Le Rhonc 9Jby rotary engine), and Mos.30bis 
(traincr with 90-hp/67-kW Le Rhone 9Jby). 

Principal users 
Belgium, France, Great Britain, Japan, Switzer­
land, USA, and USSR. 

-TECHNICAL DATA-~ 
Type: Morane-Saulnier Type A1 (MoS.27) s ingle- 1 

seat fighter. 
Engine: one 150-hp( 112-k W) Gnome Monosoupape 1 
9N rotary piston engine. 
Performance: maximum speed 141 mph (225 km/ 
h) at sea 1evel; climb to 13,125 ft (4,000 m) in 11 
minutes 15 seconds; service ceiling 22.965 ft (7,000 1 

m); endurance 1 hour 45 minutes. 
Weig hts: empty 928lb (421 kg); maximum take-off 
1,431 lb (649 kg). 
Dimens ions: span 27 ft 11 in (8.51 m); length 18 ft 
6.5 in (5.65 m); hcight 7 ft 10.5 in (2.40 m); wing 
area 144.13 sq ft (13.39 m2) . 

Arma ment : one 0.303-in (7.7-mm) machine gun. 

Sporting the colors of Escadrille SPA-156,this Type Al 
is sti/1 ain••orthy. 

1988, Ed11o-Service SA. Ocneva Phoco Robineau 
1)1 075 OZ.Q.I 
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Light bomber 

Voisin TYPE LA (TYPE Ill) 

Pre-war origins 
The first Type LA (otherwíse Type lll) new wíth 
a 120-hp (89.5-kW) Salmson radial enginc in 
Fcbruary 1914, severa! months befare the stan of 
the Firsl World War. Despite its somewhat fragile 
appearance, this multi-role warplane was rcmarka­
bly strong and was an importan! French asse1 in 
thc ftrsl momhs of the war. 

First aerial ' 'kili" of history 
When the Fírsl World War began in Augusl 1914, 
the use of aírcraft for military purposes was lim­
ited, and lhe potential ofthe warplane only dimly 
perceivcd. Tnitial employment was limited lo 
observalion, butsoon the moreenterprising crews 
took to arming theír aircraft. The world 's fi rst a ir­
lo- a ir "kili" was seo red on October 5, 1914, whcn 
onc Quenauh, thc gunner of a Type LA tlown by 
Sergeant Joscph Frantz, downed an Aviatik lwo­
seater wílh an 8-mm (0.315-in) Hotchkiss ma­
chine gun. Production amounted to aboul 1 ,000 
Type LAs in France, 12 in Italy, 50 in Great 
Britain, and many in Russia, and the machine was 
used for observation and bombing up 10 1916. 

Principa l versions 
Type LA (original versíon) and Type LAS (ver­
sion with airframcmodifications and greatcrpower 
to crea te thc Type V with the 150-hp/ 1 J 2-kW 
Salmson and the Type Yl with the 155-hp/115.5-
kW Salmson). 

Principal users 
France, Great Britain, ltaly, and Russia. 

TECHNICAL DATA ~ 
Type: Voisin Type LA two-seat ligh t bomber and 1 

observation plane. 
Engine: one 120-hp (89.5-kW) Salmson/Camon­
Unne 9M radial piston engine. 
Performance: maximum speed 75 mph ( 120 km/h) 
at sea leve!: initial climb rate not revealed: service 
ceiling 11,485 ft (3,500 m); range 311 miles (500 
km). 
Weights: empty nol revealed; maximum take-off 
2,965 lb (1,345 kg). 
Dimensions: span48 fl4.75 in (14.75 m); length31 
ft 3.25 in (9.53 m); height 11 fl 11 in (3.63 m); wing 
area not revealed. 
Armament: onc machincgun and up to2651b(l20 
kg) of bombs. 

Firsr usedfor reconnaissance, observar ion and artillery 
spouing, rhe Type LA was promored ro bomber sraws 
beca use ofirs swrdy smtcrure. Howeve1;from mid-1915 
omvard aircrafr ojrhis rype were wirhdrawnfromftrsr­
line daylighr use as rhey lacked rhe peJformance and 
agiliry ro deal wirh newly developed Germanftghrers. 
C 1988, Edi~lce SA. Otnev1 Pho1o: Freneb Au MuKum 
Cl l990. Tnnsllltlon IJld ad>ptOIIon by Edl..,.S<n<l<e SA DI 07503.03 
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Aces, engineers and builders 

Manfred von RICHTHOFEN 

A budding military career 
Manfred, Freiherr von Richthofen was bom on 
M ay 2, 1892 in the city of Breslau. After an 
educalion in several schools and military acade­
mies, he was commissioned in Uhlan Regiment 
Nr. l. Posted lo the Eastem Front with lhis lancer 
regiment at the First World War's start, the fulure 
ace led just a few patrols before being transferred 
to Alsace on the Western Front. Posted lo the 
infantry, lhe young Richthofen requested transfer 
10 the flying service, a request granted in May 
1915. [n the folJowing month Richthofen began 
his flying career as an observer, and was soon 
posted lo lhe Easlem Front before retuming lo the 
Weslem Front, this time in Belg ium, duringAugust 
19 15. Richthofen 's desire to become a pilot was 
firmly kindled early in October, whcn he metthe 
greal ace and tactician, Oswald Boelcke. 

The making of the ' 'Red Baron" 
After sorne 20 training flights, Richlhofen flew 
solo atthe beginning of 1916 and shifted scats to 
become the pilot of a C-class rwo-seater during 
the ghas1ly Battle ofVerdun. Posted again 10 the 
Easlcm Fronl, Richthofen was then sclected by 
Boelcke as one of his pilots and retumed lo the 
Wcslcm Front. Here Richthofen scorcd his firsl 
official"kill" during September 1916, though he 
had already downed three aircraft whose fates 
could not be conftrrned. Flying a.ircraft painted 

largely red, Richthofen went from strength to 
strength. By January 19 17 he had chalked up 16 
"kills", including a redoubtable British ace, Ma­
jor Lanoe G.Hawkcr YC, and was awarded Ger­
many's premier decoration, the Pour le Merite. 

Tbe Rkhthofen brothers 
Two days earlicr he had been apppointed com­
mander of Jagdstaffel 11, in which be was soon 
joined by his younger brother, Lothar. During 
April 1917 1he brolhers scored prolifically: 
Manfred downed 21 aircraft and Lothar anolher 
15. By June 1917 Manfred had achieved 56 "kills" 
and was the war's leading ace. Wounded in the 
head, Manfred refuscd to stop flying, and in­
creased his score further during March and Apri 1 
1918 atthecontrols o fa Fokker Drltriplane. With 
his score on 80, a total unexceUed by any other 
First World War ace, Manfred von Richthofen 
was killed on April 21, 1918, by a bullet through 
the heart while in combal against six British 
fighters. 

Posing in the cockpit of an Albatrosfighter,Manfredvon 
Richthofen is surrounded by other pilors ofhis greatest 
command, Jagdgeschwader Nr 1, known ro the British 
and Americans as "The Flying Circus". 
O 1988. Edn.o-Service SA, Geneva Pboto: S.H.A.A. 
C 1990. Transla:liooand adapt.alion by Bd•t~rStrvicc SA DI 075 03.01 
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Fighter 

Messerschmitt Bf 109 

Workhorse of the Luftwaffe 
The Bf 109 prototype first flew in May 1935. Of 
the severa! early variants, theBf l09B was evalu­
ated operationally in the Spanish Civil War ( 1936-
39). The defmitive Jumo 210-engined version 
was the Bf 1 09C, but the Bf l09D introduced the 
DB 600 series engine with which this early 
monoplane fighter became a real winner. In 1938 
Messerschmitt moved on to the Bf 109E-O, a pre­
production model powered by the 1, 100-hp (820-
kW) DB 601 A featuring direct fuel injection and 
an improved supercharger. 

E for Emile 
The Bf 109E was dubbed Emile by its pilots, and 
large-scale production was undertaken from 1939. 
The type was Gerrnany 's fighter mainstay in 1940 
and acquitted itself well in the Battle of Britain. 
Production totalled 1,868, and the Bf 109E was 
being superseded by the Bf 109F as Gerrnany 
invaded the USSR in mid- 1941. Desert models, 
carrying the suffix "Trop" and fi tted with sand 
filters, served longer in North Africa. 

Principal versions 
Bf 1 09E-O (pre-production variantwith four7 .92-
mm/0.312-in m achine guns), Bf 109E-1 (produc­
tion variant with two machine guns and two 20-
mm carmon), Bf 109E-l/B (figbter-bomber), Bf 
1 09E-3 (more power and arrnament), Bf l09E-4 
(with E- l arrnament), Bf l 09E-4/B (fighter-

bomber), Bf 1 09E-5 (reconnaissance fighter with 
DB 601Aa), Bf 109E-6 (reconnaissance fighter 
with 1,200-bp/895- kW DB 601N), Bf l09E-8 
(1 ,350-hp/1 ,007-kW DB 601 E), and Bf 109E-9 
(reconnaissance fighter). 

Principal users 
Bulgaria, Croa tia, Germany, Romanía, Slovakia, 
Spain, Switzerland, and Yugoslavia. 

.-----TECHNICAL DATA ----, 
Type: Messerschmitt Bf 1 09E-3 sing1e-seat fighter. 
E ng ine: one 1, 175-hp (876-kW) Daimler-Benz DB 
601 A a inline pis ton engine. 
Performance: maximum speed 348 mph (560 km/ 
h) at 14,560 ft (4,440 m); c limb to 3,290 ft (1 ,000 m) 
in 1 minute 6 seconds; service ceiling 34,450 ft 
( 10,500 m); range 41 O miles (660 km). 
Weights: empty 4, 189 lb ( 1 ,900 kg); maximum 
tak.e-off 5,875 lb (2,665 kg). 
Dimensions: span 32 ft4.5 in (9.87 m); length 28ft 
4.5 in (8.64 m); height 8 ft 2.25 in (2.50 m); wing 
area 174.05 sq ft (16. 17 m2) . 

Armament: two or three 20-mm cannon and two 
7 .92-mm (0.3 12-in) machine guns. 

A Bf I09E ofthe Luftwaffe inflight o ver the Mediterra­
nean coast of North Africa in 1941. 
C 1988. Edito·Serviee SA. Oeqevn. 
C 1990. Tra~lntion and ad:apcation by Edilo.Servicc SA 

Photo D.R. 
DI OJS 02.05 
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Fighter 

McDonnell i>ouglas F/A-18A HORNET 

Low-cost solution 
After its YF-17 had lost to the General Dynamics 
YF-16 in the US Air Force 's Light-Weight Fighter 
competition, Northrop teamed with McDonnell 
Douglas to produce a considerably revised ma­
chine designed to meet an ambitious naval re­
quirement. This envisaged a single type to replace 
the McDonnell Douglas F- 4 and Vought A-7 in 
the multi-role fighter and attack ro les respec­
tively. 

Changed production leadership 
The fust example flew in November 1978 and 
was considerably different from the YF-17 in 
s ize, configuration and, most importantly of all , 
the very advanced electronics providi.ng capabi1-
ity in the two apparently contlicting roles merely 
by softwarealterations. With McDonnell Douglas 
as prime contractor, deliveries began in 1980 for 
service from 1983 after a protracted developmenl 
phase. Deliveries for the US Navy and Marine 
Corps totalled 410 including two-seaters. 

Principal versions 
F/A-18A (initial dual-rolefighter),F/A- 18B (two­
seat conversion and continuation trainer retaining 
full combat capability), AF-18A and ATF-1 8A 
(75 land based single and two-seat models for 
Australia), CF-l8A and CF-18B (.138 land based 
single- and two-seat models for Canada), and EF-

18A and EF- l8B (75land based single- and two­
seat models for Spain). 

Principal users 
Australia, Canada, Spain, and USA. 

TECHNJCAL DATA 
Type: McDonnell Douglas F/A- 18AHomet single­
sem carrierbome and land based ñghter and attack 
warplane. 
Engines: two 16,000-lb (7,257-kg) reheated thrust 
General Electríc F404-GE- 400 turbofans. 
Performance: max ímum speed 1,188+ mph ( l ,9 12+ 
km/h) or Mach 1.8+ at40,000 ft ( 12, 190 m); in itial 
climb rate 45,000 ft ( 13,7 15 m) per minute: service 
ceiling 50,000+ ft ( 15,240+ m); radius 662 miles 
(1,965 km) on a typical anack miss ion. 
Weights: empty 23,050 lb (10,455 kg); maximum 
take-off 49,224 lb (22,328 kg). 
Dimensions: span 37 ft 6 in ( 11.43 m); length 56 ft 
O in ( 17.07 m); height l5ft3.5 in (4.66m); wingarea 
400.0 sq ft (37 .16 m2) . 

Armament: one20-mm multi-barrel cannon and up 
to 17,000 lb (7 ,7 11 kg) of disposable stores. 

The F/A-18 Hornet ojfers remarkable capabilitiesasan 
a/1-weather muftí- missionfighter and attack warp/ane. 
C 1988. f?.dito-St:rvice SA. Ocneva 
C> 1990. Tr-.mslu1íon :md :1dilpl!illón b)' Edí1o-Servicc SA 

PbO<o: D.R. 
DI 01S 10.01 
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Interceptor 

Saab 35 DRAKEN 

Demanding program 
In 1949, when European supersonic aircraft were 
all research types, Sweden asked its a ircraft in­
dustry for an interceptor possessing supersonic 
performance, an exceptional c limb rate, and the 
ability to operate Erom dispersed s ites such as 
short lengths of road. Saab carne up with its 
remarkable single-engined Draken (dragon) of 
double-delta design offering large fue! capacity 
with mini mal drag, and capable of the same per­
formance as the twin-engined English Electric 
Lightning. 

First-class interceptor 
The Saab 35 prototype flew in October 1955, and 
the type entered service in March 1960 as the 
world 's finest all-weather interceptor. The Draken 
is sti ll in limited service in an updated variant, and 
total production amounted to 606 aircraft. 

Principal versions 
J 35A (initial model with 15,432-lb/7 ,000-kg 
reheated thrust RM6B), J 35B (improved model 
with data- link), S k 35C (two-seat trainer), J 35D 
(improved interceptor wilh RM6C and enhanced 
electronics), S 35E (reconnaissance model), J 35F 
(defmitive fighter with one rather than two can­
non, and collision-course fire-control), J 35J (J 
35F reworked to more modern standard), J 350e 
(24 Swedish aircraft refurbished for Austria), and 
Saab 35X (58 expon aircraft for Denmark and 

Finland in interceptor, fighter-bomber, reconnais­
sance, and trainer variants). 

Principal users 
Austria, Denmark, Finland, and Sweden. 

TECHNlCAL DATA 
Type: Saab J 35F Dra.ken single-seat interceptor 
with secondary attack capability. 
E ngine: one 17,262-lb (7,830-kg) reheated th rust 
Volvo Flygmotor RM6C (licensed Rolls-RoyceAvon 
wiLh Swedish afterbumer) turbojet. 
Performance: maximum speed 1 ,320 mph (2, 124 
km!h) or Mach 2.0 at 36,090 ft ( 11 ,000 m); initial 
climb rate 34,450 ft ( 10,500 m) per minute; service 
ceiling 62,300+ ft (19,000+ m); radius 348 mi les 
(560 km). 
Weights: empty 16,369 lb (7,425 kg); maximum 
take-off 35,274 lb ( 16,000 kg). 
Dimensions: span 30 ftiO in (9.40 m); length SO ft 
4.25 in (15.35 m); height 12ft 9 in (3.89 m); wing 
area 529.6 sq ft (49.20 m2) . 

Armament: one 30-mm cannon and up to 6,393 lb 
(2,900 kg) of disposable stores. 

Thef 35 Draken has been in service since 1960, but wilh 
updaling !he l01er models are sti/1 effeclive illlereprors. 
C 1988. EdiiO·Service SA. Geneva 
C 1990, Tr:lrulnllcm and adapuuion by EcJj!o-Setvice SA 

Phoco: Salnmn.nder 
DI 075 10.02 
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Fighter 

Wibault Wib.72 

Work of genius 
Michel Wibault 's firsl fighter was the Wib. l , 
whicb was evaluated in November 1918. At the 
end of 1919 the Société des Avions Michel Wil­
baull was created, and this produced the Wib.2 
night bomber and Wib.3 fighter prototypes in 
1921 and 1923 respectively. In 1924 there ap­
peared the Wib.7 parasol-wing fighter based on 
the Wib.3 but of all-metal construction and pow­
ered by a 480-hp (358-kW) Gnome-Rhone 9Ad 
radial. 

F rom F raoce to Poland 
The production model was the Wib.72, which 
featured strengthened wing bracing but a slightly 
lower-powered engine. From 1929 60 of these 
high-altitude fighters entered service with two 
regiments ofthe French a ir force. Sorne 26 similar 
aircraft were built for Chile as Vickers Type 121 
Wibault Scouts, Wibault having become a con­
sultan! to the British manufacturer. Another 29 
fighters were builtinPoland by PZLas 26 Wib.72s 
and three Wib.7s, the latter with Wright radials. In 
1927 the company also produced the Wib.73 with 
the 450-hp (336-kW) Lorraine 12Eb inl ine, and 
seven of these were produced for Paraguay. Naval 
versions of the Wib.73 for French naval aviation 
were 18 Wib.74 arrester-hooked fighters and 18 
Wib.75 reconnaissance aircraft. 

Principal versions 
Wib.72 (basic fighter), Wib.73 (different engine), 
Wib.74 (naval fighter), and Wib.75 (naval recon­
naissance plane). 

Principa l users 
Chile, France, Paraguay, and Poland. 

TECHNJCAL DATA 
Type: Wibaul t Wib.72C.l single-seat fighter. 
E ngine: one 420-hp (313-kW) Gnome-Rh6ne 9Ac 
Jupiter radial pislon engine. 
Per for mance: maximum speed 155 mph (250 km/ 
h) al optimum a ltitude: climb lo 13,125 ft (4,000 m) 
in less than 1 1 minutes O seconds; service ceiling 
26,245 ft (8,000 m); range 373 mi les (600 km). 
Weights: empty not revealed; maximum take-off 
3,186 lb ( 1,445 kg). 
Dimensions: span 35ft 9.5 in (10.90 m); length 24 
ft9.25 in (7.55 m): height t t ft 5.75 in (3.50 m); wing 
area 236.81 sq ft (22.00 m2) . 

Armament: two0.303-in (7.7-mm) machine-guns. 

A Wib.72 ofrhe French airforcepltorographed in/932. 
The a/1-meral cousrmction was quite advancedfor rhe 
rime ofrile Wib.7 series' design. This strucrure was nor 
ofrile srressed-skin rype, being designed insreadfor ea se 
ofmamifacrure and long airfrome life. 
C 1988. Edito·Scrvice SA. Geneva 
e 1990. Tnmsbtdon and adapcahon by Edito--~'ice SA 

Photo: S.H.A.A. 
DI 075 10.().1 
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Fighter 

Macchi MC.202 FOLGORE 

Inline replaces radial engine 
Designer Mario Castoldi was convinced that 
despite its early promise, the MC.200 Saetta was 
limited in performance by the comparatively low 
power and high drag of its radial engine. He 
therefore revised the basic airframe with an im­
proved f uselage with an enclosed cockpi t, retraer­
able tallwheel and, most importantly of all , an 
imported Daimler-Benz DB 601A inline. The 
resultant MC.202 Folgore (thunderbolt) flew in 
August 1940 asan al together improved warplane 
that offered much enhanced performance without 
sacrifice of the MC.200's agility and precise 
handling. 

Into production 
The type was o rdered into produc tion a longside 
the MC.200 by Macchi, and was also built by two 
more companies initially with German engines 
until the Italian licence built vers ion was avail­
able. The MC.202 entered service in November 
194 1, and production totalled about 1, 100 ai rcraft 
for service in North Africa, the southern USSR, 
and Italy. 

Principal versions 
MC.202 (initial fightermodel), MC.202AS (tropi­
calized version with sand/dust filters), MC.202CB 
(fighter-bomber version with provision for lwo 
705-lb/320- kg bombs or drop tanks). 

Principal users 
Germany and Italy. 

TECHNICAL DATA 
Type: Macchi MC.202 Folgorc single-seat fighter. 
Engine: one 1, 175-hp (876-kW) Alfa Romeo 
RA.I 000 RC 41 -T Monsone in line piston engine. 
Performance: maximum speed 370 mph (595 km/ 
h) at 16,405 ft (5,000 m); climb to 19,685 ft (6,000 
m) in 5 minutes 55 seconds; service ceil ing 37,730 
ft ( 11 ,500 m); range 475 miles (765 km). 
Weights: empty 5,181 lb (2,350 kg); maximum 
take-off 6,636 lb (3,0 1 O kg). 
Dimensions: span 34 fl8 .5 in ( 10.58 m): length 29 
ft 0.5 in (8.85 m); height 9ft 11 .5 in (3.04 m); wing 
area 180.84 sq ft (16.80 nh 
Armament: two 12.7-mm (0.5-in) machine guns 
and, in later aircraft, two 7.7- mm (0.303-in) ma­
chine guns; some aircraft also had two 20-mm 
cannon under the wings. 

An MC.202 Folgore. guided !Jy rlte men siuing on irs 
wings, raxies on a rough lralia11 airsrrip during rile 
Seco11d World War. The Folgore was one oflraly's besr 
figlllers of that war. and producrion on a larger sea/e 
was prevemed only by a shorrage of engines. 
O 1988. EdiLo·Scrvke SA. Gen~va 
C 1990. Translation IUkl adtlpuulo1' b)' &liiO•Service: SA 

Ph~o: Salamnnder 
DI 01$ 10.06 
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Fighter 

Grumman F6F HELLCAT 

Evolution from the Wildcat 
Grumman was able to draw on the lessons of thc 
F4F Wildcat's operational c>.perience as it bcgan 
thc process of designing a successor. The ne'' 
tightcr had considerably more power. and rc­
semblcd its predecessor in everything but thc 
adoption of a low wing. This allowed thc main 
landing gear units to retrac t in to thc center section 
rathcr than the lower fusclagc. Four prototypcs 
with differe nt eng ines wcrc ordered. and thc ti rst 
of thcse tlew in Junc 1942. 

Deadly weapon 
Thc XF6F-3 formed the basis of the F6F-3 pro­
duction model, and the He llcat's similarity 10 thc 
Wi ldcat paid handsomc d iv idends in an accclcr­
atcd bui ld rate that saw thc first production ma­
chinc tly in October 1942 and thc last of 12,275 in 
Novcmbcr 1945. T he He llcat downed 4,947 cn­
emy aircraft and was also a powerful ground­
attack lighter. 

Principa l vers ions 
F6F-3 and, in British scrv icc, Hc llcat Mk J (init ial 
modc l), F6F-3N (nighl fightcr vcrsion with wing­
mountcd radar), F6F-E (d iffcrcnt radar). F6F-5 
and Hc llcat Mk n (improvcd model with a rcdc­
signcd cowling and provision for underwing 
storcs), F6F-5 and Hcllcat F.Mk li (night 
tigh tcr) and, F6F-5P (photo- reconnaissance 
convcrsion). 

Principal users 
Great Britain and USA. 

TECHNICAL DATA 
Type: Grumman F6F-5 Hellcat singlc-!.eat carrier­
bome fightcr and fightcr- bomber. 
E ngine: one 2,000-hp ( 1,49 1-kW) Prult & Whitney 
R-2800- 1 OW rad ial piston engine. 
Performance: ma.ximum ~peed 380 mph (612 1-m/ 
h) at23.400 ft (7.130 m); initial climb r.uc 2.980 ft 
(908 m) perminute; \Crviceceiling 37.300ft ( 11.370 
m): r.mge 1.530 milc' (2.462 km) with onc drop 
tan k. 
Weights: empty 9, 153 lb (4.1 52 kg); maximum 
take-off 15.4 13 lb (6.99 1 kg). 
Dimensions: span 42 ft 1 O in ( 13.06 m); lcngth 33 
ft 7 in ( 10.24 m): hcight 13 ft 6 in (4. 11 m); wing urea 
334.0 sq ft (3 1.03 m~). 
Armament : six 0.5-in ( 12.7-mm) machine guns or, 
in late aircraft, two 20-mm cannon and four 0.5-in 
( 12.7-mm) machinegunsand two I,OOO-Ib(454-kg) 
bombs or >ix 5-in ( 127-mm) rockets). 

Operating in partnershipfrommid-194". 1111' F6F 1/e/1-
cat ond the Vought F-IU Corsair were iiiSII'IIIIIi'IIWI in 
completing thl' cle.Hrttction of Japanese wr pawer in1he 
Pacijic Ocea11 Al'l•as Ilwiwere 1he primary respallsibil­
iry of rhe US Nm:v 
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Fighter 

Curtiss P-40E WARHAWK 

A promising design 
ln Apri l 1939 the US Anny A ir Corps awarded what 
was al that time the service's largest ever fighter 
contrae!, covering 524 examples of the P-40. This 
was in essence thc P-36 revised with an inlinecngine, 
and the XP-40 prototype that flew in October 1938 
was the first American fighter capable of exceeding 
300 mph (483 krn/h). 

P roved in combat 
High hopes werc entertained for the P-40 series, 
which was produced in many fonns for theAmerican 
and expon markets. It soon became clear, howcvcr, 
that with thc Allison engine the series lacked the 
alti tu de perf ormancc requ ired of a first-1 i ne i ntercep­
tor, and the P-40 was rapidly relegated lo the fighlcr­
bomber role, where its ruggedness and stability made 
ita real assel to the Allies. The P-40 series was used 
in nearly every thcater, and was later improved with 
thé Merlín (and upgraded Allison) engine. 

P r incipal vers ions 
P-40 and, in British service, Tomahawk Mk 1 (339 
aircraft with thc 1,160- hp/865-kW V-1710-19 en­
gine), P-408 and Tomahawk Mk IlA (241 aircraft 
with heavier annamem), P-40C and Tomahawk M k 
llB ( 1, 123 aircrafr with a revised fue! system), P-40D 
and Kittyhawk M k l (582 aircraft of a P-40C vcrsion 
with 1,150-hp/857-kW V-1710-39, shorter fuse lage 
and shorter landing gear legs), and P-40E and Kit-

tyhawk Mk lA (3,820 aircraft with two additional 
wing guns). 

Principa l users 
Australia, Canada, China, Egypt, France, Great 
Britain, the Netherlands, South Africa, Turkey, 
USA, and USSR. 

.....----TECHNICAL DATA --­
Type: Cuniss P-40E Warhawk single-seat fighter­
bomber. 
Engine: one 1, 150-hp (857-kW)Ailison V- 1710-39 
inline pistOn engine. 
Perfor mance: maximum spccd 335 mph (539 km/ 
h)at5,000fl (1,525 m); c limb 10 10,000 ft (3,050m) 
in 4 minutes 48 seconds; scrvicc ceiling 29,000 ft 
(8,840 m); range 850 mi les ( 1 ,368 km). 
Weights: emply 6,350 lb (2,880 kg); maximum 
take-off 9.200 lb (4, 173 kg). 
Dimensions: span 37 ft4 in ( 11.38 m); length 31 f1 
2 in (9.50 m): heighl 10ft 7 in (3.22 m): wing area 
236.0 sq ft (21.92 m1). 

Armament: six 0.5-in (12.7-mm) machine guns 
and up 10 700 lb (318 kg) of bombs. 

~-----------------

The shape oflhe P-40's noseand e hin radialor/e/11 ilself 
readily 10 lile shark's 1110 11111 insignia muchfavored by 
pi/01s in China and Nonll Africa. 

--~-------------
C 1988. Edi1o-Scrvke SA. Oene\'1 Photo; Robinrau 
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Pnnted Ulll.l)) 



Fighter ® 
Great Brirain 

Supermarine SPITFIRE F.Mk IX 



Fighter 

Supermarine SPITFIRE ·F.Mk IX 

Prestigious heritage 
The Spitf'ire was the most importan! British air­
combat f'ighter from the beginning of the Sccond 
World War, and was steadily improved in per­
formance and firepower without any loss of 
maneuverability. 

An " interim" development becomes definitive 
In the fall of 1941 the new Focke-WulfFw 190A 
appeared over the Channel front and immediately 
displayed its superiority to the Spitfire Mk V. 
Plans were put in hand for a stopgap fighter based 
on the Mk V but fiued with a Merlín 60 series 
engine and, entering service in June 1942, this 
Spitfirc F.Mk IX proved very succcssful. No 
fewer than 5,665 were built within the total of 
20,351 Spitfi res. At one timeequippingjust under 
100 squadrons, the type remained in service until 
after the cnd of the war. Subvariants were the 
SpitfireLF.MkiXand HF.MkiX withclipped and 
extended wings for the low- and high-altitude 
roles respectively, and E-suffixed versions with 
two 0.5-in ( 12.7-mm) machine guns in place of 
the quartet of smaller-caliber guns. 

Principal versions 
Spitfire F.Mk IX (three main subvariants), Spit-

Principal users 
Australia, Canada, Great Britain, New Zealand, 
South A frica, USA and USSR. 

~--- TECHNICAL DATA ---...., 
Type: Supennarine Spitfire F.Mk IX single-seat 
fighter and fighter-bomber. 
Engine: one 1 ,650-hp ( 1.230-kW) Rolls-Royce 
Merlín 63 inJine piston engine. 
Pe rformance: maximum speed 408 mph (655 km/ 
h) at 25,000 ft (7,620 m); initial climb rate 3,950 ft 
( 1 ,204 m) per minute; service ceiling 43.000 fl 
(l2,J 05 m); range 980 mi les ( 1 ,576 km). 
Weights: empty 5,6 1 O lb (2,545 kg); maximum 
take-off 9,500 lb (4,309 kg). 
Dimensions: span 36ft 1 O in ( 11 .22 m); length 31 ft 
O in (9.46m); height 12ft 7.75 in(3.85 m); wingarea 
242.0 sq ft (22.48 m2). 

Armarnent: two 20-mm cannon and four 0.303-in 
(7.7-mm) machine guns in a flXed installation. and 
up to 1,000 lb (454 kg) of bombs carried under the 
wings. 

fire PR.Mk lX~ (photo-reconnaissance con ver- This Spitfire F.Mk IX carries rile blacklwhire "invasion 1 

sion), Spitfire PR.Mk X (77 examplcs of an un- srripes" characrerisrico[aircraftinvolvedintheD-Day 
armed but pressurized PR version with the Merlín landings o[ June 6, 1944. Jj 
77), and Spitfire PR.Mk XI (PR conversion). 0 1988.Eddo-5<rvtc:..SA,G<nm Pbo<o: Robmeou 

C 1990. Trat~sl•~ton and lldapcat.on b)' f...dl to·Ser'\".a: SA Dl 015 01 .05 
Pnnted 1A lu.ly ._____ __ _ 
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Morane-Saulnier TYPE N 

Allies' first fighter 
The Typc N was fi rst displayed atan a ir meeting 
in Austria during July 1914, and was a shoulder­
wing monoplane braced by wires to a kingpost 
and the landing gear. In combination with a circu­
lar-section fuselage and moderaterly powerful 
rotary enginc, this gavc the Type N good perform­
ance. The plane was tricky to handle, however. 
and this caused a number of accidents in the first 
production run of 49 aircraft. Thc Frcnch also 
adopted a rcvised Type V with the 110-hp (82-
kW) Le Rhone rotary. grcatcr span, anda deeper 
forward fuselageaccommodating extra fuel. Most 
of these Frcnch air force machines were fitted 
with a forward-firing machine gun and denector 
pi ates on thc propeller bladcs, and werc theAllies' 
first real fighters. 

Useful but limited sen ice 
The Type N was useful in its time despite its 
oversensit ivc controls and high landing speed, but 
was really an interim lypc pending the advent of 
purpose designed fighters. A few aircraft were 
delivered to the British, who knew the type as the 
Morane-Saulnier Bulle!. 

Principal vers ions 
Type N (basic model), Type Nm (revised rear 
fuselage \\ ith modified tail unit). Type 1 (TypeNm 
with the 110-hp/82-kW Le Rhone 9J rotary), and 
Type V (rcvised fuselagc and longcr endurance). 

Principal users 
France, Great Britain. and Russia. 

-- TECHNICA L DATA ~ 
Type: Moranc-SaulnierTypc N single-scat fightcr. 
Engine: onc 80-hp (60-kW) Le Rh6ne 9C rotary 
piston enginc. 
Performance: maximum ~pced 90 mph ( 14-t km/h) 
at sea leve): climb to6.560 ft (2.000 m) in 1 O minutes 
O second~: scrvice ceil ing 1 3.135 ft (4.000 m): 
endurance 1 hour 30 minute~. 

Weights: empty 6331b (287 kg); maximum takc-off 
979 lb (444 l.g). 
Dimensions: \pan 26ft8.75 in (8. I.J6 m): lcngth 19 
ft 1.5 in (5.83 m): height 7 ft 4.5 in (2.25 m); wing 
arca 11 8.4 sq ft ( 11.0 ml). 
Armamcnt: onc0.303-in (7 .7-mm)or8-mm (0.315-
in) machine gun. 

The Type N lwd a repwario11 amongst pilots as o "flying 
coffin'" bemuse its tricky handling required umsider­
able pilot ski//, yerwirh itsfoni'Ord-jirin¡: machine gun 
irwas the Allied pioneer of rile rrue jigluer. 
'' 198R, Edlto-Scrvk( SA. Gcne.vu 
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Dive bomber 

Douglas SBD DAUNTLESS 

Northrop input 
The Dauntless was the most successful American 
di ve bomber of the Second World War, and could 
trace its origins to the Northrop BT-1 scout/dive 
bomber, which entered service in 1938. A BT-2 
was planned, bul in 1940 Northrop became a 
subsidiary of Douglas and the improved model 
became the SBD. 

Decisive in turniog the Japanese tide 
The SBD-1 entered US Marine Corps service in 
late 1941, and provided invaluable in thedefeat of 
the Japanese in !he Battle of Midway, tuming 
pointofthePacific war. TheDauntless was phased 
out of carrierbome service in 1944, but remained 
operational as a land based type to the end of the 
war. Total produc1ion was 5,937 including the US 
Army's A-24 varianl. 

Principal versions 
SBD- 1 ( init ial model with 1 ,000-hp/746-kW 
Wright R- 1820-32 radial), SBD-2 (heavier anna­
ment and more fue!), SBD-3 (first major model 
with R-1820-52 engine, heavier firepower, and 
self-sealing fue! tanks of grea1er capacity), SBD-
4 (revised electrics), SBD-5 and, in British serv­
ice, Dauntless DB.Mk 1 (deftnitive model with 
greater power), and SBD-6 (1 ,350-bp/1 ,007-kW 
R-1820-66 and increased fue! capacity). 

Principal users 
France, Great Britain, Mexico, New Zealand, and 
USA. 

TECHNICAL DATA -------, 
Type: Douglas SBD-5 Dauntless two-seat carrier­
borne and land based scout and di ve bomber. 
Engine: one 1,200-hp (895-kW) Wright R-1820-60 
Cyclone radial pisron engine. 
Performance: maximum speed 255 mph (4 10 km/ 
h) at 14,000 ft (4,265 m); initial c limb rate 1,700 ft 
(5 18 m) per minute; service ceiling 25,530 ft (7 .780 
m); range 1,1 15 miles ( 1,795 km). 
Weights: empty 6,404 lb (2,905 kg): maximum 
take-off 10,700 lb (4,853 kg). 
Oimensions: span 41 ft 6.5 in ( 12.66 m); length 33 
ft 1.25 in ( 10.09 m); height 13ft 7 in (4. 14 m): wing 
area 325.0 se¡ ft (30.19 m2). 

Armament: two 0.5-in ( 12.7-mm) machine guns in 
the forward fuselage and two 0.3- in (7 .62-mm 
machine guns in the dorsal position, and up to 2,250 
lb ( 1,02 1 kg) of bombs. 

SBD Dauntlesses information. During the Pacific war 
the type san k 18 major Japanese warships, including six 
aircra.ft carriers and one ba11leship in 1942 a/one. 
Dau/11/esses additionally destroyed much of Japan's 
mercham tonnage, and also supported Marine Corps 
amphibious operations. 
C> 1988. Edito-Setvice SA. O<:nevn PhC>to: Snlamander 
C 1990. Translation 11nd Bdaptatlon by Eduo--Service SA DI 075 111.03 
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J unkers J u 87 STUKA 

Stuka shock 
During the first stages of the Second World War, 
the Ju 87 proved a decisive weapon. Abbreviated 
from Sturzkampftlugzeug(dive bomber), the word 
Stuka entered the general vocabulary as a vital 
componen! ofthe Blitzkrieg, the "lightning war". 
In the summer of 1940 the líe was put to the S tu ka 
myth by catastrophic losses to Briúsh fighters in 
the Battle of Britain. 

The Stuka at war 
The Ju 87 prototype flew in 1935 with a tailplane 
sporting endplate vertical surfaces, but the second 
prototype and alllater aircraft hada single fin and 
rudder assembly. Early aircraft were evaluated in 
the Spanish Civil War (1936-39), and in Septcm­
ber 1939 the Luftwaffe had 336 Ju 87Bs. From 
late 1940 the type was steadily relegated to arcas 
or negligible air opposiúon. Por lack of a replace­
ment the type remained in production long after it 
became obsolete, and producúon totalled 5,709. 

Principal versions 
Ju 87A (f'irst production model in three subvari­
ants with the 680-hp/507-kW Jumo 21 O engine), 
Ju 878 (def'ini tive early model in three subvari­
ants with the 1 ,200-hp/895-kW Jumo 211 en­
gine), Ju 87D (improved model in seven subvari­
ants optimized for a range of roles), Ju 870 (anti­
tank version of the Ju 87D), and Ju 87R (anti­
shipping version of the Ju 87B). 

Principal users 
Bulgaria, Croatia, Gennany, Hungary, ltaly, and 
Romanía. 

TECHNICAL OATA=:l 
Type: Junkers Ju 870-1 two-seat dive-bomber and 
assau1t aeroplane. 
Engine: one 1.41 0-hp ( 1 ,051-kW) Junkers Jurno 
2111-l inline piston engine. 
Performance: maximum speed 255 mph (410 km/ 
h) at 12.600 ft (3,480 m); c1imb 10 16,405 ft (5,000 
m) in 19 minutes 49 seconds; service ceiling 23,950 
ft (7 ,300 m); range 954 miles ( 1,535 km). 
Weights: empty 8,598 lb (3,900 kg); maximum 
take-off 14,550 lb (6,600 kg). 
Dimensions: span 45ft 3.5 in ( 13.80 m); length 37 
ft8.75 in (11.50 m); height 12ft 9 .5 in (3.90m); wing 
area 343.38 sq ft (31.90 m1). 

Armament: four7 .92-mm (0.312-in) m achine guns 
(rwo fixed and two trainab1e) and up to 3,968 lb 

1 ( 1.800 kg) of bombs. 

The Ju 87 S tu ka gained its awesome replllation in the 
flrst part ofthe SecondWorldWar, but was rilen revealed 
as a second-rate warplan_e_. --------
C 1988. Edito-Service SA. Geneva 
C> 1990. TnmslaJjon ...S lda .... IIOft by Ed1~ic< SA 
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Torpedo bomber 

Grumman TBF AVENGER 

First of many 
ln 1940 the US Navy iJlitiated a design compeli­
tion for a modero carrierborne torpedo bomber, 
and such was the urgency of the s ituat ion that an 
order was placed for 286 examples of the TBF 
e ven before the prototype fust flew in December 
1941. Ofthe 9,839 aircraft finally produced, 2,293 
were built by Grumman, and the balance by the 
Eastem Division of General Motors under the 
basic designation TBM and in the same subvari­
ants as the baseliJ1e TBF series. 

Pacific hero 
The type hadan inauspicious combar debut in the 
BatlleofMidway (June 1942), butthen wenton to 
become theAllies' mostpotent torpedo bomber of 
the Second World War. TheAvenger was in volved 
in sinking the Japanese Musashi and Yama1o, the 
world 's two largest batúeships, and the typeserved 
through LO J 954 in later varianLS optimized fo r a 
number of different roles. 

Principal versions 
TBF-1 and, in British service, Avenger Mk 1 
(initial model with 1,700-hp/ 1,268-kWWright R-
2600-8 radial) , TBF-I C (with two extra wing 
guns and addilional fuel), TBM-1 (General Mo­
tors production), TBM- 1 C and Avenger M k ll 
(General Motors production). and TBM-3 and 
Avenger Mk III (definitive model with more 
power). 

Principal users 
Great Britain, New Zealand, and USA. 

TECHNJCAL DATA 
Type: General Motors TBM-3 Avenger three-sem 
carrierbome torpedo bomber. 
Engine: one 1 ,750-hp ( 1 ,305-kW) Wright R-2600-
20 Cyclone radial piston enginc. 
Performance: maximum speed 267 mph (430 km/ 
h) at 15,000 ft (4,570 m); init ial climb rate 2,060 ft 
(628 m) per minute: service cei ling 23,400 ft (7, 130 
m); range 1.130 miles (1.819 km). 
Weights: empty 10,700 lb (4,853 kg); maximum 
take-off 18,250 lb (8,278 kg). 
Dimensions: span 54 ft 2 in ( 16.5 1 m): length 40 ft 
O in ( 12 .1 9 m); height 16ft 5 in (5.00 m); wing arca 
490.0 sq ft (45.52 m2). 

Armament: two 0.5-in ( 12.7-mm) fixed forward­
firing machine-guns, one0.5-in ( 12.7-mm) machine 
gun in the dorsal turret. one 0.3-in (7.62-mm) ma­
chine gun in the ventral position, and one torpedo or 
up to 2.000 lb (907 kg) of bombs. 

The TBF Avenger was the US Navy 's standard to1pedo 
bomber from mid-1942 to the end of the Second World 
Wm: Torpedo attack demanded low-level flight straight 
at the enemy. 

O 1988, Edho-Set\'tOC SA. Gcnev:. 
O 1990. Tmn51auon and 3dapuulon by Edito-Serv~ SA 
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CASA C-101 AVIOJET 

Tnternation cooperation 
In 1975 CASA received a contract for a jet trainer 
to replace the Hispano HA 200. Teamed wid1 
MBB ofWest Germany and Nordlrop ofthe USA 
fordesign ofcomplex featuresoftheairframe and 
its associa ted aerodynamics, CASA flew the fi rst 
C- 10 1 in J une 1977 as the prototype of a trainer 
that can a lso double as a light attack warplane. 
The straight flying surfaces llmit outright flight 
performance, but the combination of a turbofan 
engine and large fuel capacity provide sufficient 
range that no provision ís made for drop tanks. 

Into service 
The type was adopted by dle Spanish a ir force as 
dle E.25 Mirlo (blackbird) and entered service in 
198 1. Other nations ha ve bought more powerful 
variants wíth steadi1y enhanced attack capability, 
and 1icensed assembly is undertaken in Chile, 
which has adapted its variant for anti-ship attack 
with the British Aerospace Sea Eagle míssile. 
Total production was 153 aircraft. 

Principal vers ions 
C- IOIEB (ini tial model with the3,500-lb/1,588-
kg thrustTFE731-2-2J), C- 1 O 1 BB (armed export 
version with dle 3,700-lb/1,678-kg thrustTFE731-
3-1 J) , C-101 CC (upgraded export model with the 
4,700-lb/2, 13 1-kg dlrust TFE731-5- 1 J), and C-
10 IDD (enhanced trainer with much improved 
e1ectronics). 

Principal users 
Chile, Honduras, Jordan, and Spain. 

TECHNICAL DATA 
Type: CASA C- IOICC Aviojet two-seat basic/ad­
vanced flying and weapon rrainer with secondary 
attack capabil iry. 
Engine: one 4,700-lb (2, 13 1-kg) thrust Garren 
TFE73 1-5- IJ turbofan. 
Per formance: maximum speed 501 mph (806 km/ 
h) at25,000 ft (7.620 m); initial climb rate 6.100 ft 
( 1 ,859 m) per minute; service cei ling 42,000 ft 
( 12,800 m); radius 322miles (519 km) on an anack 
mission. 
Weights: empty 7,7 16 lb (3,500 kg); maximum 
take-off 13,890 lb (6,300 kg). 
Dimensions: span 34 ft9.5 in ( 10.60 m); length 41 
ftO in ( 12.50 m); height 13ft 11.25 in (4.25m); wing 
arca 215.3 sq ft (20.00 m2) . 

Armament: one 20-mm cannon or two 0.5-in ( 12.7-
mm) machine guns in a lower- fusclage bay and up 
to 4,690 lb (2,250 kg) of disposable s10res. 

The C-101 is used by the Spanish air force only for 
training, but the type's other operators exploit the 
Aviojet's weapon capabilities j or armomem 1raining 
and operationol purposes. 

CI I 9H8. EdiLO-Servkc SA. Gene\•a Photo: Ph01o: Saltutttulder 
O 1990. 'rra.nslalion and udapw!Jon by Edho·St-rvlte SA DI 075 10.09 
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Medium bomber 

Thpolev Th-16 "BADGER-A" 

Far-sighted des ign 
Aftenhe Second World Warthe USSR thought its 
extremely important to match the USA in strate­
gic bombing capability. In the late 1940s the 
development of the RD-3 (Mikulin AM-3) as a 
powerful turbojet opencd ncw possibilities for 
Soviet aircraft dcsigncrs, and in the summcr of 
1950 the Tupolev design bureau was ordcrcd 10 
procecd with three Tu-88 protolypes, powered by 
two of these engines, for evaluation against 1hc 
smaller Ilyushin IJ-46. The first plane flew in the 
initial quarterof 1952 and development produccd 
thc Tu-16 production modcl that entered service 
in 1955. 

Grcat capabililics 
Produclion cominued up lo 1959. and it is thoughl 
1ha1 about 2,000 aircraft were buiJt. excluding a 
growing number (now aboul 150) súll being buih 
in China as the Xian H-6. The main produclion 
model was the " Badgcr-A" medium stratcgic 
bomber. Many of thesc were later convened for 
olher roles, but aboul5 15 rema in in Sovietservice 
(275 with Long-Rangc Avialion and 240 wilh 
Naval Aviation) as bombcrs and inflight refueling 
tankers. The latter are of 1wo lypes, using a wing­
tip-to-wingúpsystem forotherTu- 1 6sanda ventral 
hose- and-drogue systcm for other aircraft typcs. 

Principal version 
Tu-16 "Badger-A" (inilial model in lhc stralegic 
free-fall bombing role, and later adapted for in­
flight refueling). 

Principa l users 
China, Egypt, lraq, and USSR. 

TECHNI CAL DATA ---, 
Type: Tupolev Tu-16 "Badger-A" six-scm medium 
stratee.ic bomber. 
E ngi;es: two 20.944-lb (9.500-kg) thrust Mikulin 
AM-3M turbojets. 
Per formance: maximum speed 652 mph ( 1.050 
km/h) at 19,685 ft (6.000 m); ini tial climb rute not 
revealed; servicccciling 49,215 ft ( 15,000 m); range 
3,000 miles (4,850 km) with maximum warload. 
Weights: cmpty 88,845 lb (40,300 kg); maximum 
take-off 167,110 lb (75,800 kg). 
Dimens ions: span 108 ft 0.5 in (32.93 m): lcngth 
114 ft2 in (34.80m); height35 ft5.25 in (10.80 m~: 
wing area 1,772.34 sq fl ( 164.65 m'). 
Ar mament: scvcn 23-mm cannon (onc tixcd for­
ward-firing, two each in dorsal ancl ventral bar­
bettes, and two in rhc tail tulTCI), and up 10 19,842 lb 
(9,000 kg) o f bombs. 

----

A Tu-16 "Badger-A .. of Noml Al•iotion, tlle air arm of 
tlle Sol•iet 110\')' wllicll uses tlle Tu-16 for strike and 
infligllt refueling. 
e 1988, Edito-Sen•cc SA. C".rnc\'a 

1m. TraMI0.1icm :~nd :.d~p.-,on by Edii<>-Sel"\'ice SA 
Phnh>: S.l..l~ndl:f 
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Seaplane 

Beriev Be-12 CHAIKA "MAIL" 

Naval requirement 
The USSR is one of the few countries still using 
tlying boats, and it is thought that 100 Be-12 
(othcrwise known as M-12 Chaika, or seagull) 
amphibian boats are sti ll in service with Naval 
Aviation for the maritime reconnaissancc and 
anti-submarine roles from shore bases in arcas 
where it would be difficult or supertluous to 
construct ordinary airfields. 

Optimized design 
First flown in the late 1950s for service from the 
early 1960s, the Be-12 resulted from the design 
bureau's experience with a number of earlier 
flying boats powered by piston and turbojct en­
gines, and in its first 10 years of servicc the type 
capturcd many world records. Thcamphibian has 
retractable tailwheellanding gear for land opera­
lion, whi lc the gull-wing configuration with the 
engincs in thc angle of the inner and outer panels 
kceps the tips of the large-diametcr propellers 
clear of the water and the engine inlets free of 
spray ingestion. Sensors include nose radar, 
sonobuoys, and a magnetic anomaly detector in 
the tail"sting··. The main weapon load (torpedocs 
and dcpth charges) is carried in a lowcr-fuselage 
bay, but can be supplemented by missilcs and 
rockcls on two underwing hardpoints. Thc Bc- 12 
is probably to be rcplaced by a version of thc ncw 
Bericv A-40 flying boat. 

Principal vers ions 
Be-12 (only production model). 

Principal user 
USSR. 

TECHNICAL DATA 1 
Type: Beriev Be-12 siA-seat maritirne reconnais­
sance and anti-submarinc flying boat with secon­
dary SAR capability. 
Engines: rwo4, 190-chp(3.124-kW) JvchyenkoAI-
200 turboprops. 
Pe rformance: maximum speed 378 mph (608 km/ 
h) ar optimum altitudc; initial climb rate 2.990 ñ 
(912m)perminute;scrvicccciling37,000ft (1 1.280 
m); mnge 2,485 miles (4,000 km). 
Weights: empty 39,680 lb ( 18,000 kg); maximum 
take-off 64.925 lb (29,450 kg). 
Dimensions: span 97 ft 5.75 in (29.71 m): length 
1 O 1 ft 6.5 in (30. 95 m); height 22ft 11.5 in (7 .00 m); 
wing area 1,130.2 sq ft ( 105.00 m2) . 

Armament : up 10 11.023 lb (5.000 kg) of dispos­
able stores. 

For more than25 years the Be-12 "Mail" hasproJ>icled 
the Sovietnavy with an importa /I/ capabilityfrom bases 
in areas suc/1 as rile 8/ack Sea. the Ba/ric. and around 
the K ola peninsula. 

Photo: Salama!Kkr 
DI 07S 10.11 
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Seaplane 

Dornier Do J WAL 

Flying boat with fine lines 
Without doubt, the WaJ (whale) was one of the 
most important flying boats ofthe l920s and frrst 
flew in November 1922. The long metal hull was 
surmounted by a strut-supported parasol wing 
braced by more struts to huJI sponsons that pro­
vided waterborne stability. The 300-hp (224-kW) 
Hispano-Suiza engines were located as a push/ 
pull pair in a long nacel le on the wing center 
section. The hull was ofconsiderable volume, and 
this enhanced the type's capability in its joint civil 
and military applications. 

Treaty restrictions 
The Treaty of Versailles prohibited German 
manufacture of military aircraft, so military Wals 
were bui lt in ltaly and Spain, and later in Japan 
and the Netherlands. About 300 of the Wal series 
were built in four main variants with a large 
number of engine types. 

Principa l versions 
Do J Wal (initial civil and military models with 
different engines and wing spans/areas), Do J 11 
Wal (improved model in subvariants with 8- and 
1 0-tonne maxirnum take-off weights), Do 15 Wal 
(post-1934 designation of the 8-tonne Wal in 
military form), Do R Super-Wal (improved ver­
s ion with greater wing span and hulllength, and 
built in Do R2 form with two 650-hp/485-kW 
Rolls-Royce Condor inlines and in Do R4 form 

with four 525-hp/391-kW Siemens-built Bristol 
Jupiter radials). 

Principal users 
Germany, Japan, the Netherlands, and Spain. 

TECHNICAL DATA 
Type: Domier Do 15 Wal four-seat maritime recon­
naissance tlying boat. 
Engines: two 750-hp (559-kW) BMW VI inline 
piston engines. 
Performance: maximum speed 124 mpb (200 km/ 
h) at optimum altitude; c limb to 3,280 ft ( 1,000 m) 
in 7 minutes O seconds; service ceiling 9,845 ft 
(3,000 m); range 1,180 miJes (1 ,900 km). 
Weights: empty 10,362 lb (4,700 kg); maximum 
take-off 17,637 lb (8,000 kg). 
Dimensions: span 76 ft 1.5 in (23.20 m); length 60 
ft0.5 in(l8.30m); height 17 ft6.75 in(5.35m); wing 
area 1,033.34 sq ft (96.00 m2). 

Armament: three 7 .92-mm (0.312-in) machineguns 
in bow and two dorsal positions, and up to 44 1 lb 
(200 kg) of bombs. 

Usedfor civil and military rasks, the DoJ series proved 
irself an imporranr p/ane in aviarion hisrory with a 
number ofrecord-breakingflights as we/1 as pioneering 
civil operarions. 
C 19&8. &hlo-Setv1ct SA.. CI(JM:va 
O 1990. Tmnslation and Bdapcation by Edito-Scrwice SA 
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Electronic warfare 

Grumman E-2 HAWKEYE 

Early warning comes of age 
After theSecond World War airbome surveiJJance 
radar made rapid progress, making it poss ible to 
detect increasingly smaller objects at ever length­
ening ranges. This led to the concept of airborne 
early warning planes, including the Grumman E­
l Tracer for the US Navy. To succeed this plane, 
Grumman produced the E-2. The prototype flew 
in Ocwber 1960, and the E-2A entered service in 
January 1964. 

Advanced electronics 
The late 1960s and the 1970s saw a revolution in 
electronic miniaturization, allowing the creation 
of more capable radars and advanced computers 
to aid in the assessmem of radar and other data. 
This turned the Hawkeye from an AEW platform 
into a true warning and command system able to 
watch airspace toa radius of300 miles (483 km), 
tracking more than 2,000 surface and air targets, 
and directing 40 friendly fighters. More than 2 15. 
aircraft have been ordered. 

Principal vers ions 
E-2A (initial model with APS-96 radar capable of 
overwater operation), E-2B ( conversion withAPS-
120 radar and a more capable computer system 
adding overland capabil ity), E-2C (definitive 
model delivered from 1973 with APS-125 radar 
and ALR-59 electronic support measures, being 
replaced by APS-138/139 radar andALR-73 ESM, 

to be replaced by APS- 145 radar), and TE-2C 
(trainer). 

Principal users 
Egypt, Israel, Japan, Singapore, and USA. 

TECHNICAL DATA 
Type: Grumman E-2C Hawkeye five-seat carrier­
bome and land based airbome early warning and 
command system plane. 
Engines: two 4,910-ehp (3,663-kW) All ison T56-
A-425 turboprops. 
Performance: maximum speed 374 mph (602 km/ 
h) at optimum altitude; initial climb rate not re­
vealed; service ceiling 30,800 ft (9,390 m); radius 
200 miles (322 km) for a 4-hour patrol. 
Weights: empty 38,063 lb ( 17,265 kg); maximum 
take-off 51,933 lb (23,556 kg). 
Dimensions: span 80ft 7 in (24.56 m); length 57 ft 
6.75 in(17.54m); height 18 ft3 .75 in (5.58 m); wing 
area 700.0 sq ft (65.03 m2) . 

Armament: none. 

The E-2C Hawkeye provides the US Navy's carriers 
with superb aerial surveillance and command capabili­
ties, and has also been adoptedforland based use. 

C 1988. Edho-Scrvice SA. Geneva 
C 1990. Ttansl:ulon ttnd •ldaptt11ion by F..dllo·Service SA 

Phoco: Slllamundrr 
DI 075 10.13 
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Land based he1icopter ,---, l 
Boeing Helicopters CH-47 CHINOOK 

Birth of a lifter 
The Western world's most important medium/ 
heavy-li ft helicopter, the CH-47 is a lineal descen­
dant of the twin-rotor Piasecki helicopters of the 
late 1940s, for Piasecki became Vertol, which 
became Boeing Vertol and finally Boeing Heli­
copters. Oevelopment of the Chinook began in 
1956 and the first prototype flew in September 
1961. 

Vietnam service and rebirth 
The CH-47A, B, and C variants performed with 
great distinction in the Vietnam War, especially 
for tasks such as moving artillery. The Chinook is 
still a vital part of the US Army's inventory, and 
from 1976 large numbers of older CH-47s have 
been reman ufacrured as m u eh improved CH -4 7 Ds, 
the first being redelivered in 1982 in a program to 
complete 436 machines by 1993. 

Principal versions 
CH-47 A(354 with 2,200-shp/l ,641 -kWT55-L-5 
turboshafts), CH-47B (108 with 2,850-shp/2, 125-
kW T55-L-7Cs), CH-47C (270 with 3,750-shp/ 
2,796-kW T55-L-l l As, strengthened transm is­
sion, and greater fuel capacity), CH-470 (re­
manufactured type with l3 major improvements), 
MH-47E (50 of an annored and armed version for 
the US Special Forces), CH-470 lnternational 
Chinook (main export variant), CH-147 (nine 
CH-47Cs forCanada), andChinookHC.Mk 1 (41 

British hel icopters to CH-147 standard but wi th 
greater power). 

Principa l users 
Argentina, Australia, Canada, Great Britain, Ja­
pan, Spain, Taiwan, Thailand, and USA. 

TECHNICAL DATA 
Type: Boeing Helicopters CH-47D Chinook two/ 
three-crew medium-lift helicopter. 
Engines: two4,500-shp (3,356-kW) LycomingT55-
L-712 tu rboshafts. 
Performance: maximum speed 188 mph (302km/ 
h) at sea leve!; initial climb rate 1,490 ft (454 m) per 
minute; service ceillng 22,100 ft (6,735 m); radius 
115 miles ( 185 km) with an J 8,000-lb (8, 164-kg) 
load. 
Weights: empty 23,903 lb ( 10,475 kg); maximum 
take-off 54,000 lb (24,494 kg). 
Dimensions: rotor diameter, each 60ft O it1 (18.29 
m); length overall, rotors turning 99ft O in (30.18 m); 
height 18ft 7.75 in (5.68 m); rotor d isc area. total 
5,655.0 sq ft (525.3 m2) . 

Payload: 28,000 lb (12,701 kg). 

A typical CH-470 payloadweiglts23,000 lb( 10,433 kg) 
and comprises a slung M198155-mm (6.1-in) howitzer 
plus its 11 -man crewand 32 rounds of ammunition inthe 
cabin. 
O 1988. Edito-Service SA. Geneva 
() 1990, Trunslation and udapLtliJoo by ed1to-Service SA 
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Land based he licopter 

Messerschmitt-Bolkow-Biohm BO 105 

Key government contract 
Design work on the BO 105 began in 1962 as a 
five-seat util ity helicopter with twin turboshaft 
engines, and this was one ofWest Germany's first 
aeronautical projects with govemment support. 
The first prototypc flew in February 1967 with 
MAN engines anda conventional articulated rotor, 
though the second and Lhird prototypes were more 
typical of the definitive standard with Allison 
turboshafts and a rigid main rotor. 

Military variants 
The speci fically military variams, which entered 
service in 1975, are the BO 105M that serves the 
West German army as the VBH ( 100 helicoptcrs) 
for scouting and liaison, and the 80 105P (212 
helicopters) in service as the PAH-1 for the anti­
tank role with an armament of six anti-tank mis­
si les and their associated stabilized sight. Com­
paratively small numbers of the civil BO 1 05C. 
BO 105CB. and BO 105LS variants with steadily 
more powerful engines have been adapted for a 
number of military roles (including the anti-tank, 
anti-submarine. and SAR tasks) in the service 
other other nations. 

Principal versions 
VB I-1 (observation and liaison model) and PAH-1 
(dedicated anti-tank model). 

Principal users 
Bahrain, Brunei, Chile, Colombia, Indonesia,lraq, 
Lesotho, Mexico,the Netherlands, Nigeria, Peru, 
Philippines, Spain, Sudan, Sweden, West Ger­
many, and Unitcd Arab Em irates. 

TECHNICAL DATA 
Type: MBB PAH-1 two-\cat anti-tank helicopter. 
Engines: two 420-~hp (313-k W)AIIison 250-C20B 
turboshafts. 
Performance: maximum speed 137 mph (220 km/ 
h) at sea leve!; initial climb rate 1.770 ft (540 m) per 
minute; service ceiling 13.950 ft (4.250 m); range 
357 miles (575 km). 
Weigh ts: cmpty 4,2 17 lb ( 1.9 13 kg); maximum 
take-off 5,291 lb (2,400 kg). 
Oimens ions: main rotor diameter 32Ft 3.5 in (9.84 
m); length overall, rotors turning 38 f1 11 in (11.86 
m): height 9ft 10 in (3.00 m); main rotor disc rea 
818.6 sq ft (76.05 m'). 
Armarnent: six Euromis•ilc HOT heavy anú-tank 
missiles. 

Military versions oj1he 80 105 are widely used in Wesl 
Germany, tmd are also in smal/er-sca/e service wilh 
severa/ other cowllrics, inc/udin¡.: Indonesia where rhe 
rype is made underlicense. 
C 19'K8. Edito-Set\'ice: SA. Qene\-11 

e 1990. Tran"l.ation and adaptauon b) l:.dl&t,..S<f\'ttt SA 
Pboto: Sa.lamander 
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Lancl basecl helicopter 

McDonnell Douglas AH-64 APACHE 

Anti-a rmor priority 
After eancelling the Loekheed AH-56 Cheyenne. 
the US Army badly needed a new attaek helicop­
ter o iTering a high leve! of survivabi lity during 
all-weather day/night operalions against Soviet 
armor on the high-intensity bauleficld. Late in 
1972,competilion began between Bell and Hughes 
for an Advanced Allack Helicopter, and in De­
cember 1976 the Hughes (now McDonnell 
Dougla!. Helicopters) type was declared winner. 

Complex capa bilities 
TheAH-64 is a very complex maehine: it must not 
only survivc defensive ground fire through the 
use of a sturdy structure and the protection of kcy 
fcaturcs inside an am1or "bath", but al so maintain 
ful l capabil ity with its trainable underfuselage 
cannon (to suppress ground fire) and 16 Rockwell 
AGM- 114 Hellfire laser-homing anti-tank mis­
silcs. Thc kcys to theAH-64's capabi litics are the 
Manin Marietta TargetAcquisition and Designa­
tion System (for optical. optronic and thermal 
acquisition of targetS that are then laser-ranged 
and lascr-dcsignated) and Pilot's Night Vision 
Systcm (for all-weather nap-of-the-earth flight). 
Production totals of this costly helicopter have 
varied considerably, but current plans envisage 
675 fo r thc US Army, plus other for possible 
expon customers such as Great Brita in and Israel. 

Principal versions 
AH-64A (sole production model). 

Principal user 
USA. 

TECH NICA L DATA 
Type: McDonnell Dougla), AH-64A Apache two­
seat banlefield attack and anti- tank helicopter. 
Engines: two 1.536-~hp ( 1.145-kW) General Elec­
tric TIOO-GE-700 turbo~haf". 
Performance: maximum speed 192 mph (309 km/ 
h) at optimum altitude: initial climb rate 2,880 ft 
(878 m) per minute: servicc ceiling 20,500 ft (6.250 
m); range 380 miles (6 11 km). 
Weights: cmpty 10,268 lb (4,657 kg); maximum 
take-off 17,650 lb (8,006 kg). 
Dimensions: main rotor diameter 48 ft O in ( 14.63 
m): length overall. rotors turning58 fl3 in ( 17.76m): 
height 15 ft 3.5 in (4.66 m): main rotor disc arca 
1.809.5 sq ft ( 168.11 m'). 
Arma ment: one 30-mm cannon and up to 3.880 lb 
( 1.760 kg) of dbpo~able More~. 

The AH-64A off'ers twrivalll!d a/1-weatlter daylniglu 
capability against tanks and mlter balllefield targets. 
lmproved variams are wtder artil•e consideration. 

O l990. Tans.lahon and adaptiUion b)' ld•tc'l Ser. .ce S.A. 
PhoLO: Sa1anta•ll.l~r 
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Reconnaissance and observation 

Salmson 2 

Late s tart 
Though founded in 1912 anhe Société des Motcurs 
Salmson to make water-coolcd radia l engines 
using Canton-Unné design features, in 19 16 the 
Salmson company produced iL~ first plane. which 
was unsuccessful. The same cannot be said of thc 
Salmson 2 which first flew in April 1917 and 
entercd service in 1918. The rype hada rcctangu­
lar-section fuselage aft of the circular-section 
cnginc section with its nose radiator, and the 
wings werc of two-bay structure with four set!> of 
interplanc struts. Though designed as a two-seat 
reconnaissancc and observation type, the Salmson 
2 provcd so rugged that it was al so used for ground 
auack w ith l ight anti-personnel bombs. 

Large-scale production 
Sorne 3,200 aireraft were built, and thc type 
provcd vcry suecessful over the Westcrn Front, 
though two French squadrons al so served in ltaly. 
For Íl!> time the Salmson 2 was comparatively low 
in performance. butthis was more than balanced 
by its twin abilities Lo absorb punishment and 
infliet its own damage with its nicely balanced 
offensivc and defensive guns: one American pilo! 
beca mean eight-victory acc with thc fixcd gun of 
his Salrnson 2. After the First World War, a few 
Salmson 2s were modified into Salmson Limou­
sinc civil transports wilh enelosed aeeommoda­
tion for two passengers. 

Principal ver sion 
Salmson 2A.2 (solc production model). 

Principal users 
France, Japan. and USA. 

TECHNICAL DATA 
Type: Salms011 2A.2 1wo-~ea1 ob~erva1i011 and re­
connaissance plane. 
Engine: onc 260-hp ( 194-k W) Salmson Canton­
Unné radial piston e11gine. 
Performance: maximum speed JI S mph ( 185 km/ 
h) a1 6.560 fl (2.000 m): 111i1ial climb rate 1101 
revealed: serviceceiling 20.505 ft (6,250 m): el1dur­
ance 3 hours O minute~. 
Weig hts: emply 1,6761b (760 kg): maximumwke­
off 2.954 lb ( 1,340 kg). 
Oimens ions: span 38 f1 8.5 in ( 11.80 m); lc11g1h 27 
fl l0.75 in(8.50m); hcight9 fl6.25 in (2.90m): wing 
area 1101 revealcd. 
Arma ment: three 0.303-in (7.7-mm) machine guns 
(one fiXed and two trail1itble) and provision for a 
lighl bombload. 

A Sa/mson 2A.2 in tite markings of the SAL 28 
squadron. The elegant. dre.ued up l!!ep/w/11 is saicl to 
ltat'e been inspired by the advc•rtisingfor Le Ni/ ciga­
relles. 

19M8. Edtlo-Ser"\'K:c SA. CitMC'\'41 

\J ltNQ. Tram.bLK»n af\4.1 Op1.111C'n h)' b.lUn·St'rHtt SA 
Phoco: S.U.A.A 
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Reconnaissance and observation 

Grumman OV-1 MOHAWK 

Eyes for the a rmy 
The Mohawk was designed to meet combined US 
Army and US Marine eorps requirements of the 
mid-1950s for a battlefield surveillance plane. 
The type fi rst flew in prototype form during April 
!959, offering high survivabili ty through featu res 
such as aluminium armor, bulletproofwindscreens, 
and flak curta ins on fore and aft bulkheads, to­
gether wi th very considerable agi lit y. The marines 
then pulled out of the program, leaving the army 
to order the OV-1 A for optical reconnaissance 
with cameras and theOV-1 B forelectronic recon­
naissance with a side-looking airborne radar and 
span increased by 6ft (1.83 m). 

Developed versions 
The Mohawk proved its capabiliries in the Viet­
nam War, where some aircraft were fitted with 
hardpoints for fou r light armament. This capabil­
ity was rarely used, however, for the Mohawk's 
real uti lity lies in its reconnaissance facil ity, which 
is much improved and diversified in later variants. 
Total production was 329 aircraft. 

Principal vers ions 
OV-1 A (optical reconnaissance model), OV- 1 B 
(radar reconnaissance model), OV- 1 e (OV-1 A 
development with an infra- red survei llance sys­
tem), OV- lD (mul ti - sensor variant able to accept 
infra-red, radar, or other sensors), RV-1 e and RV-
1 D (aircraft modified permanently for electronic 

reconnaissance), and EV-1 E (aircraft modi fied 
for electronic intel l igence gathering). 

Principal users 
Israel and USA. 

'\ 

TEeHNi eAL DATA 
Type: Grumman OV- 1 D Mohawk two-seat mullí­
sensor reconnaissance and observar ion plane. 
Engines: two 1,400-shp( 1,044-kW) LycomingT53-
L-70 1 turboprops. 
Performance: maximum speed 305 mph (409 km/ 
h) at 10.000 ft (3,050 m); initia l climb rate 3,618 ft 
( 1.103 m) per minute; service cei ling 25,000 Ft 
(7,620 m); range 1,011 miles (1,627 km). 
Weights: empty 12,054 lb (5.468 kg); maximum 
take-off 18,109 lb (8,214 kg). 
Dimens ions: span 48ft O in ( 14.63 m); length 4 1 ft 
O in ( 12.50 m); height 12ft 8 in (3.86m): wing area 
360.0 sq ft (33.44 mz). 
Armament: generally none. 

Tile OV-1 was rile US Army'sfirsrjixed-wing plane wirh 
wrboprop power. The rype was developed for bcurle­
jield reconnaissance, and is seen lzere in rile form of 
an OV-JD with APS-94 SLAR (side-looking airbome 
radar) in a long package under rhe nose. 
e 1988. Sdito·Setvlce SA, (ieneYn P'hoto: Snlam:mdcr 
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Transport and utility 

Antonov An-22 ANTEI "COCK" 

G iant ol' the skies 
Faccd wi th the rwin problcms of opening up thc 
natural resources of its uncxploited Siberian hin­
terland and moving hcavy military equipment 
ovcr substantial distanccs, thc USSR has pro­
duced a remarkable series ofheavy-lift rransports 
ablc toopcrate from sem i-prcpared airstrips. Most 
of thesc aircraft have come from the Anlonov 
dcsign bureau, and typical of its thinking in thc 
early 1960s is theAn-22Antei (Antheus) that lirst 
ncw in Fcbruary 1965 with straight tlying sur­
faces, double-slotted trailing edge tlaps. four 
powerful turboprops driving contra-rotating pro­
pcllcr units, multi-whecl m a in landing gear units 
rctract ing into bl isters on the outside of the sub­
stantia l fuselage. and an upswept tail unit abovc 
thc rear ramp/door arrangement. 

Limi tcd p roduction 
TheAn-22entered production in !967.Aboutl00 
aircraft were built up to 1974. equal quantities 
going to the civil and military authorities though 
thc civi l machines are available to the military in 
cmergencies. The typc was the heaviest planc of 
its day, and the only transpon able to accommo­
datc a main ban le tank. Thc type has now bccn 
supplanted by the samc dcs ign bureau's An-124 
"Condor", but it is thought that some 55 aircraft 
rema in in miütary scrvice. 

Principa l vers ion 
An-22 (solc production model). 

Principal user 
USSR. 

TECHNICAL DATA l 
Ty¡>e: Amonov An-22Antei "Cock" fivc-crcw hcavy 
transpon planc. 
Engines: four 15.000-shp ( 11.186-kW) Ku.metsov 
NK-12MA turboprops. 
Per forma nce: maximum speed 460 mph (740 km/ 
h) at optimum altitude; initial climb mtc not rc­
vealed; servicc ceiling 24,605 ft (7,500 m): range 
3,107 miles (5,000 km) with maximum payload. 
Weights : empty 25 1.323 lb ( 114.000 kg): maxi­
mum take-off 551,146 lb (250.000 kg). 
Dimensions: 'pan 2 11 ft 4 in (64.40 m); lcngth 190 
ft O in (57 .92 m); hcight 41 ft 1.5 in ( 12.53 m): wing 
area 3,713. 7 sq ft (345.00 m'). 
Pa yload: 176.367 lb (80.000 kg) of frcight and 28 
passengers. 

The An-11 ll'aS the ll'arld's hea1•iest plam: ll'hen first 
rel'ealed to the \Vest inthe 1965 París A ir Shm•. 

l~. Edito-San.~ SA C.i<noc u 
"" 1990. TnamJoatKifl anll acb.phtllcln by Eduo-Scrvkc SA 
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I)J (J7~ 10.19 
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Aces, engineers and builders 

Erich HARTMANN 

A natural pilot 
Born on April 22, 1922, ar Weissach in Wültlemburg, 
Erich Harrmann spent his childhood and adolescence 
amongst a fam ily whose overrid ing pass ion was avia­
Lion. After winning two glider pilot Licenses, at the age 
of 14 the young Hartmann became an instructor in a 
sailplane flight group of rhe Hitler Yourh movement. ln 
September 1939 Germany srarted the Second World 
War wi th its invasion of Poland. and Hanmann joined 
the Luftwaffe in April 1940, just before Germany's 
wcstern campaign ofMay 1940. By the rime Hanmann 
had completed his training, Gern1ru1y had taken the 
decisive and uh imately fatal step of invad ing the USSR 
during July 1941. ln October 1942 Hartmann received 
his firstoperational posting 10 the9.Staffel of Jagdgesch­
wader 52, a Messerschmiu Bf 109 flghter unit on the 
Ukrainiru1 sector of rhe Eastem Front. Hmtmann was to 
spend his entire operar ion career up to 1945 with JG52. 
Incredible record 
Hartmann was a slow starter by the standards of the 
Eastem Front , winn ing his first victory only on Novem­
ber 5, 1942. By Apri l 1943 Hartmann had flown 100 
miss ions but gained only seven "kills". What Hartrnann 
was perfecting, however, were his sk ills as a fighte r 
pi lot, including a calculated assessment of the tactical 
situation beforc hecommiued himself.excellentcoordi­
nation of hru1d and eye in piloting and shooting, econ­
omy of fire (usually at very short range), and res istance 
of the urge to try to score 100 quickly. Soon Hartmann 's 
"kili" rate began 10 accelerate.'and on July 7. 1943, he 
scored seven victories in th rce sort ies while covering 
Gerrnany's last major strategic offens ive on the Eastern 
Front. Operation "Zitadelle" in the Kursk salie nt. These 
were his22nd ro 28th victories. By September20ofthe 

same year his total had risen to 1 OO. and in the period he 
had been shot down, capmred, and escaped. On October 
29, 1943, he scored his !48th victory and was awarded 
the Knight's Cross of the Tron Cross. Higher grades in 
Gerrnany's top decorar ion followed: the Oak Leaves on 
March 2, 1944, with his 200th victory, and the Swords 
on July4, 1944. witb h.is 239th victory.ln the summerof 
1944 Hartmann went through another high-scoring 
period, during four weeks downing 78 Soviet aircraft 
inc luding e ight on August23 and 11 on August 24. This 
!alter brought Hartmann 's IOta! tal! y ro 30 l. This made 
Hartmann 1he firs1 of only two pilots to achieve 300 air 
combar victories, and also brought him the award ofthe 
Diamonds to the Knight's Cross. As the Gerrnan Forces 
retreated into Gern1any, Hartmann 's score continued 10 

rise, and by the time this "ace of aces'' surrendered 10 the 
Americans in Czechoslovakia on M ay 8, 1944. his score 
stOod at 352. including five North American P-51 
Mustangs destroyed during a short posting to Romanía. 
The "Biack Devil" 
Hartmann was handed over by the Americans ro the 
Soviets, who called Hanman rhe "Black Devi l of the 
South". Sentenced to JO years for "war crimes", Harl­
mann was released in 1955 and returned 10 West Ger­
maJly. Hru'lmann joined the re-forrned Luftwaffe as a 
colonel (his highest rank in the Second world War 
having been major), and retired in 1970 after rising to 
high rank. 
Ober/eumam Erich Hartmarm in the cockpir of ltis 
Messerscilmill Bf 109G. Tilejightercarries Harrmann's 
personalmarking. a red heart pierced by 011 arrowand 
underli11cd witil the name ''K01·aya". 

----,-. 
e 19&1'. &J¡¡n.Scnll;(' SA. Gene va Pholo: BundewehiY. 
() ICWCJ. Tr . .~~~~L111un ~tlld ;~d~ptlliÍOn by Edito--Scrvu.~ SA DI ()75 10.20 
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Fighter 

Fokker D VII 

A classic bloodline 
The D VU was a biplane fighter conceived 
by Reinhold Platz, the gifted designerofthe 
Dr I triplane fighter. The D VII had a fuse­
Iage of welded steel tube covered with 
aluminum and fabric, and thick-section 
wooden wings covered witb plywood and 
fabric. The V 11 prototype revealed the 
need for a longer fuselage and fixed fin in 
addition to the comma-shaped moving 
rudder. So revised, the V 11 was entered in 
the January 1918 fighter competition held 
at Johannisthal airfield, and proved the 
unanimous choiceofthe fighter pilots. Large 
production contracts were placed with 
Fokker and, somewhat ironically, with Pok­
ker 's great rival Albatros. 

A champion emerges 
The D VII entered combat in April 1918 
with a 160-hp (119-kW) Mercedes D ill 
inline with an auto-type radiator (the first in 
a German fighter) and proved an immediate 
winner against the best British and Prench 
fighters. Late in the year a more powerful 
BMW engine replaced the Mercedes unit, 
much improving the fighter's rate of climb. 
The D VII possessed good performance, 
and was easy to fly yet responsive to the 
controls right up to its ceiling, where the 
type could hang on its propeller without 

loss of control. Sorne 700 D V lis were in service 
at the time of the Armistice, and the type was the 
only aeroplane specifically mentioned in the Treaty 
of Versailles for surrender lo the AJl ies. After the 
First World War, Anthony Fokker retumed to the 
Netherlands and resumed lirnited production of 
the D VII. 

Principa l version 
DVII. 

Principa l users 
Germany and the Netberlands. 

.-----TECHNICAL DATA -----, 
Type: Fokker D VTI single seat fighter. 
Engine: one 185-hp ( 138-kW) BMW illa inline 
pistOn engine. 
Performance: maximum speed 117 mph ( 187 km/h) 
at 3,280 ft (1 ,000 m); climb to 16,405 ft (5,000 m) in 
16 minutes O seconds; service cei ling 22,965 ft 
(7,000m); endurance 1 hour 30 minutes. 
Weights: empty 1,477 lb (670 kg); maximum take­
off 2,112 lb (960 kg). 
Dimensions: span 29ft 3.5 in (8.90 m); length 22ft 
11.5 in (6.954 m); height 9ft 2.25 in (2.75 m); wing 
area 221.4 sq ft (20.50 ml). 
Armament: two 7.92-mm (0.312-in) fixed maclüne 
guns. 

A replica D VI/ of lasta 4 (4th squadron) inthe co/ors 
ofGermany's second ranking ace, Emst Udet. 
Cl 1988, Edllo·Servkt. SA, Oencva 
C) 1990. 'T'mnslation nnd ndnpuuion by Edil()oSefvieeSA 

Photo: D.R. 
01 07S01.04 
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r Seaplane 

Heinkel He 115 

A promising design 
First flown in 1936, the He 1 15 was designed as a 
torpedo bomber to replace the He 59 float sea­
plane. The type proved its capabilities with eight 
world payload/speed records on the sarne day in 
March 1938. The third prototype introduced the 
long "glasshouse" canopy which becarne stan­
dard on the production model, while the fourth 
prototype pioneered the struts that replaced the 
float bracing wires of the earlier machines. 

Reduced to secondary roles 
It became clear once Lhe He liSA was in service 
that the type lacked the payload and performance 
to opera te as a ftrst-line torpedo bomber and, after 
thc beginning of the Sccond World War, the type 
was relegated to secondary tasks such as coastal 
patrol and the laying of coastaJ mines. The He 115 
was retired at the end of 1944, severa! months 
before the end of the war. Production totalled 
about 500 aircraft. 

Principal versions 
He 1 1 5A(initial model in fourvariants), He 1158 
(much upgraded version with greater fue! capac­
ity and floats strengthened to allow operations on 
ice, built in two variants and severa! subvariants}, 
He 115C (version with heavier armarnent, built in 
four variants and severa! subvariants}, and He 
115E (armament revisions, built in one variant}. 

Principal users 
Germany, Norway, and Sweden. 

~---TECHNICAL DATA ---~ 

Type: Heinkel He 115C-1 lhree-seat genera l-pur­
pose and torpedo bomber seaplane. 
Engines: two 960-hp (872-kW) BMW l32K radial 
piston engines. 
Performance: maximum speed 186 mph (300 km/ 
b) at 3,280 ft ( 1 ,000 m); climb to 3,280 ft ( 1 ,000 m) 
in 5 minutes 6 seconds; service ceiling 18,040 ft 
(5,500 m); range 1,740 miles (2,800 km). 
Weights: empty 15.146 lb (6.870 kg); maximum 
take-off23,545 lb ( 10,680 kg). 
Dimensions: span 73ft 1 in (22.28 m); 1ength 56ft 
9.25 in ( 17.30 m); hcight 2 1 ft 7.25 in (6.59 m); wing 
arca 933.23 sq ft (86.70 m1) . 

Armament: one 15-mm cannon and two 7.92-mm 
(0.3 12-in) machine guns in fixed installations. two 
7.92-mm guns in trainab1e installations. and up to 
2,7561b(1 ,250 kg)ofbombs ormines, orone 1,102-
1b (500-kg) torpedo. 

TI! e H e 115 's mostuseful role was coastalminelaying at 
11ight a11d at very lo_"..:' l.::..e'...:'e.:..:l. ___ _ 
C 1988. Edito-Servi<'e SA. <knc\'a 
C 1990, Translnlion and ad.lpt.ltíon by Edito--Servitt SA 

Photo: D.R 
01 07S 01.16 
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Reconnaissance and observation 

Focke-WulfFw 200 CONDOR 

Long range tbe primary requiremenl 
The Fw 200 Condor flew in J uly 1937 in the forrn of 
the first prototype for a 26-passenger long-range 
airliner. ln 1938 the rype confirrned its potential by 
capturing severa! world records, and about 1 O airlin­
ers had been delivered to Brazilian, Danish and 
Gerrnan airlines before the out break of the Second 
World War. A few Nazi VlP transports had al so been 
delivered. 

Maritime predator 
Thereafter, development was concentrated on the Fw 
200C maritime version. In this role the Condor's long 
range was decisive, but there were constant problems 
wíth the integrity of the military version 's fuselage, 
whích had a tendency to break in heavy landings. 
Total production was 276 aircraft. 

Principal versions 
Fw 200A (pre-production ai rlíner), Fw 200B (pro­
duction airliner with 850- hp/634-kW BMW 132 
radials), Fw 200C-O(pre-production military model), 
Fw 200C-l (production type with 3,757-lb/1,750-kg 
bombload), Fw 200C-2 (ímproved C-1 with revised 
nacelles and underwing bomb racks), Fw 200C-3 
(first major version with BMW Bramo 323 Fafnir 
radials and different armament in severa! sub~ari­
ams), Fw 200C-4 (defrnitive production model with 
search radar), Fw 200C-6 (model with two Henschel 
Hs 293 anti-ship missíles), and Fw 200C-8 (revísed 
mjssile-carrier). 

Principal users 
Brazil, Denmark, and Gerrnany. 

.-----TECHNICAL DATA------., 
Type: Focke-WulfFw 200C-8 Condorsix-seatJong­
range maritime reconnaissance bomber with rnissile 
capability. 
Engines: four 1 ,200-hp (895-kW) BMW Bramo 
323R-2 Fafnir radial piston engines. 
Performance: maximum speed 224 mph (360 km/ 
h) at 15,750 ft (4,800 m); initial climb rate not 
revealed; service cei ling 19,030 ft (5,800 m); range 
2,175 miles (3,500 km). 
Weights: empty 29,367 lb (12,950 kg); maximum 
take-off 50,044 lb (22,700 kg). 
Dimensions: span 109ft 1 in (33.25 m); length 78ft 
3 in (23.85 m); height20 ft 4 in (6.20 m); wing area 
1,270.2 sq ft (118.00 ml). 
Armament: one 20-mm cannon, four 13.1-mm 
(0.52-in) machine guns. and one 7.92-mm (0.312-
in) machine gun in nose, dorsal, beam and ventral 
positions, and two HS 293A missi les. 

Righrly called rhe "scowge ofrhe Atlanric" , rhe Candor 
was ar times countered by Alliedftghters operaringfrom 
aircraft carriers. 
() 1988, Edito-Service SA. Geneva 
Cl 1990, TranslnLion and adap!Jidoo by Edilo-Sen+iee SA 

1'11010: D.R. 
DI 075 Ol-02 
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Fighter 

Albatros D V 

Aerodynamic refi nement 
Early in 1917 the Allies began to field a new genera­
tion of high-performance fighters, and lO meel this 
threatAlbatros responded with adrag-reduced dcvel­
opment of ils current D m figh ter featuring a deeper 
oval-scclion fuselage, a head rest (often removed as 
it interfered with the pilot's rearward view), reduc­
tionofthegap between the topofthe fuselageand the 
upper wing, revision of the rudder, a different ai­
leron-control system, and a larger spinner that pro­
vided a beller entry line for the elegantly streamlined 
fuselage. 

Lar ge-sca le production 
The new D V entered service in M ay 19 17 and was 
soon joined by the slightly differen t D Va. Total 
production figures no longer exist, but more than 
1,000 examplcs of the two similar variants were in 
service during May 1918 over the Western, Ttal ian 
and Palestinian fronts. Despite its aerodynamic re­
finement overthe D lll, theD Vwas no real match for 
the best of Allied fighters. and the major production 
program can only be construed as an effort to beat 
quality with quantity. Losses 10 Allied fighters were 
heavy, and the type also suffered a heavy accidcnt 
rateas thc lower wing had an alarming tendency lo 
break away in highly stressed maneuvers. 

Principa l versions 
D V (basic version) and D Va (derivative with thc 
upper wing and ai leron control system of the D lll). 

Principa l users 
Austria-Hungary, Gerrnany, and Turkey. 

~--- TECHNICAL DATA ----, 
Type: Albatros O V single-seat fighter. 
Engine: one 180/200-hp (134/149-kW) Mercedes 
D.IIa inline piston engine. 
Performance: maximum speed 116 mph (186 k:ml 
h) at 3.280 ft ( 1.000 m); climb to 3,280 ft (1.000 m) 
in 4 minutes O seconds; service ceiling 18.700 ft 
(5,700 m); endurance 2 hours O minutes. 
Weights: empty 1.515 lb (687 kg); maximum take­
off 2,066 lb (937 kg). 
Dimensioos: span 29ft 8.25 in (9.05 m); length 24 
ft 0.5 in (7 .33 m); height8 ft 10.25 in (2.70 m); wing 
area 228.2 sq ft (21.20 m2). 

Armament: two 7 .92-mm (0.312- in) m achine guns. 

This is a replica of a D V a in !he personal colors of 
Lewnanl (liellfenanl) H . .l. von 1/ippel o[ Jas/a 5 (5!h 
Squadron) in lhe spring of 1918_. _____ _ 
O 1988. Edito-Serviee SA. Oet~cva 
C 1990. Translahon and :adapuulon by Edlto-Service SA 

Photo: O.R 
DI 07S03.04 
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Land based helicopter 

Mil Mi-24 "HIND" 

A powerful war plane 
Since it cmercd service in 1974, the Mi-24 has 
provcd itself a formidable helicopter. The type 
was dcrived from the Mi-8 with the dynamic 
system of thc Mi-14, but is considerably more 
agile and has stub wings for the carriage of varied 
ordnance whose capabilities have been demon­
strated in wars as far apart as Cambodia and 
Angola. 

1\vo development streams 
The Mi-24 has been developed in parallel forros 
as an assault transport with a crew of three and 
accommodation for an eight-man infanLry squad, 
and as a battlefield helicopter with tandem cock­
pits for the gunner and pilot, a revised cabin for an 
armorer and re load missiles, and improved sen­
sors for the delivery of more specialized ord­
nance. 

Principal versions 
" Hind-A" (main troop-carrying model), "Hind-
8 " (pre-production model). "Hind-C" (unarmed 
''Hind-A" for training). ''Hind-D" (gunship heli­
copter), "Hind-E" (upgraded "Hind-D"), "Hind­
F'' ("Hind-E" variantwith the undemose machine 
gun replaced by a twin-barrel 30-mm cannon on 
the fuselage s ide), "Hind-G" (radiation-sampling 
version), Mi-25 (export "Hind-D" with inferior 
electronics), and Mi-35 (improved protective 
features). 

Principal users 
Afghanistan, Algeria, Angola, Bulgaria, Cambo­
día, Cuba, Czechoslovakia, East Germany, Ethio­
pia, Hungary, India, Iraq, Libya, Mozambique, 
Nicaragua, North Korea, Peru, Poland, Syria, 
USSR, Vietnam, and Yemen. 

- ---TECHNICAL DATA-------., 
Type: Mil Mi-24 "Hind-D" three-seat battlefield 
helicopter. 
Engines: two 2,200-shp ( 1.640-kW) Isotov TV3-
ll7 turboshafts. 
Performance: mrudmum spccd 193 mph (310 km/ 
h) at optimum altitude; initial climb rate 2,460 ft 
(750 m) per minute; service ceil ing 14,765 ft (4,500 
m); radius 99 miles (160 km) wi Lh maximum war­
load. 
Weights: empty 18,519 lb (8,400 kg); maximum 
take-off 27,557 lb ( 12,500 kg). 
Dimensions: main rotor diamcter 55 ft 9 in (17 .00 
m); length overall, rotors tuming 70ft 6.5 in (21.50 
m); height 21 ft 4 in (6.50 m); main rotor disc arca 
2.443.3 sq ft (226.98 m2). 

Armament: one 12.7-mm (0.5-in) multi-barrel 
machine gun and up 10 5,732 lb (2,600 kg) of 
disposable stores. 

The "Hind-F" is distinguislwble from the otherwise 
similar "Hind-D" by the lwin-barrel cannonfairedamo 
the s101·board fuse/a""g_e _si_d_e. _ _______ _ 
Cl 1988. EdJto-Ser\1-lce SA. Oeneva 
C 1990. Tnnstation and adapcadon by Edt1o-Serviee SA 

Pbcno: No~·m:ti 
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Fighter 

· Yakovlev Yak-23 "FLORA'-' 

Inspired by wartime experience 
The design bureau headed by Aleksandr Yakovlev 
had begun to consider jet- powered ai rcraft before the 
end of the Second World War, but its first true jet 
fighter was the Yak-23 that flew in June 1947. This 
type resulted from an October 1946 requirement, and 
as one of the bureau's ñrst a ll-metal stressed-skin 
designs was based on a "stepped" fuselage with the 
RD-500 engine (in essence a British unit, the Roils­
Royce Derwent V centrifugal-flow ru rbojet, buill in 
the USSR) located in the forward fuselage and ex­
hausting below the fuselage in line with the cockpit 
and trailing edges of the unswept wing. This kept the 
engine installation as shortas possible, and so avoided 
lhe efficiency losses associated with a long jetpipe. 

An early Soviet j et fighter 
Production was authorized early in 1948, but was 
tenninated at the 310dl exan1ple because of the 
higher combar capability offered by the Mikoyam­
Gurevich MiG-15 "Fagot", though it is worth noting 
lhat the Yak-23 possessed better climb perfonnance 
than lhe MiG-15. After short service with the Soviet 
air force, the Yak-23 was passed on to Warsaw Pact 
air anns, where it proved popular. 

Principal versions 
Yak-23 (basic fighter model) and Yak-23UTI (two­
seat conversion trainer whose production is uncon­
firmed). 

Principa l users 
Czechoslovakia, Poland, Romanía, USSR, and 
possibly other Warsaw Pact countries. 

.-----TECHNJCAL DATA - ----, 
Type: Yakovlev Yak-23 single-seat fighter. 
Engine: one 3.505-lb ( 1,590-kg) Lhrust RD-500 
turbo jet. 
Performance: maximum speed 606 mph (975 km! 
h) at oprimum altirude; initial climb rate 9,252 ft 
(2,820 m) per minute; service ceiling 48,555 ft 
( 14,800 m); range 746 mi les ( 1 ,200 km). 
Weights: empty 4,409 lb (2,000 kg); maximum 
rake-off 7,460 lb (3,384 kg). 
Dimensions: span 28ft 7.75 in (8.37 m); lengLh 26 
ft7.75 in (8. 12 m); height not revealed; wing area 
145.32 sq ft (13.50 m2

). 

Armament: two 23-mm cannon and up to rwo 132-
lb (60-kg) bombs. 

This is one of the last series-built Yak-23s, now on 
display arrhe Polish Army Museum in Warsaw. 
C 1988. Edlto-Setvice SA. Oencvn Photo: M. Hodelr 
O 1990. Tmnsblian and adapt1uion by Edito-Service SA Dl 075 03.08 
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Fighter 

Polikarpov 1-15 CHAIKA 

Obsolescent yet effective 
Developed from lhe I-5 biplane fighter wilh more 
power, cantilever landing gear legs wilh faired 
wheels, and lhe upper wing gulled into the fuse­
lage to provide the pilot with good forward and 
upward fields of vision, the TsKB-3 prototype 
new in October 1933 with an imported 7 10-hp 
(529-kW) Wright SOR- 1820-F3 Cyclonc radial. 
The resulling I-15 Chaika (gull) entered service in 
the following year with the 480-hp (358-kW) M-
22 for a maximum speed of 199 mph (320 km/h). 
These 404 low-performance aircraft were fol­
lowed by 59 wilh the SGR-1820, ancl by 270 with 
thc 710-hp (529-kW) M-25, a Soviet develop­
mcnt of the Cyclone. 

A drama tic career 
The 1-15 was robust, maneuverable. andan exccl­
lent gun platform. The type performed well on thc 
Republican side in lhe Spanish Civil War (1936-
39), whcn 287 aircraft werc built in Spain, and 
during border incidents with Japan ( 1938-39). 
Further development produced the I-lSbis, of 
which 2,408 were built with a revised upper wing 
and greater fue! capacity. More than 1,000 aircraft 
were still in service at the time of lhe German 
in vas ion of the USSR in July 1941, and these 
obsolcte aircraft fought on into early 1942. 

Principa l vers ions 
T- 15 (initial model with gullcd upper wing) and 1-

lSbis (revised model with straight upper wing 
and more powerful engine). 

Principal users 
China. Finland, Spain, and USSR. 

.------ TECHNICAL DATA ---­
Type: Polikarpov J- 15bis single-sea! fightcr. 
Engine: one 775-hp (578-kW) M-25V radial pisten 
engine. 
Performance: maximum speed 230 mph (370 km/ 
h) at optimum altitude; climb to 3,280 ft ( 1.000 m) 
in 1 minute O seconds; service ceiling 31,170 ft 
(9,500 m); range 329 miles (530 km). 
Weights: empty 2,9 10 lb ( 1,320 kg); maximum 
take-off 4,189 lb ( 1 ,900 kg). 
Dimensions: span 33 ft5.5 in (10.20 m); lcngth 20 
ft6.75 in (6.27 m); hcight7 ft 2.25 in (2.19 m): wing 
area 242.52 sq ft (22.53 m'). 
Armament : four 7.62-mm (0.3-in) machine guns 
and up to 331 lb (150 kg) of bombs or six 82-mm 
(3.2-in) rockets. 

Powered in its definitil'l! forms by an importl!d Ameri­
can radial or itsSo1•iet licensed equii'Oiem, tltl! 1-15 was 
buift in large mtmbers and used operationally in tite 
turbulem years befll'een 1936 and 1942. 

1983, Echto-Servkt SA, Otne"t 
O 1990. Tran,IBiion nnd udlpUtlion b)' Eduo-Suvice SA 

Pttow' OR 
DI 07, OJ.OS 
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Interceptor 

Mikoyan-Gurevich MiG-25 "FOXBAT" 

A djrect response to the B-70 
When the USSR learnt that the USA had started work 
on the North American B-70 Valkyrie as a Mach 3 
strategic bomber, it undertook the design of a fighter 
in tended specifically to counter the US high-altitude 
bomber. The B-70 was cancelled in 1961, but the 
Soviets pushed ahead with their new fighter, which 
first flew in April 1965 as the Ye-266 and later set 
several world records. 

Ser vice debut 
The MiG-25 "Foxbat-A" entered service in 1970. 
The new inteceptor was made largely of steel and 
titanium to withstand the effect of kinetic heating, 
and sported an old-fashioned but very powerfu1 radar 
as weU as four examples of the largest air-to-air 
missile yet deployed. Total production was in the 
order of 600 aircraft in severa! variants, and the type 
has seen limited service in the Midd1e East. 

Principal versions 
MiG-25 "Foxbat-A" (high-altitude interceptor), MiG-
25R "Foxbat-B" (reconnaissance version with cam­
eras and a side-looking airbome radar), MiG- 25U 
"Foxbat-C" (two-seat trainer), MiG-25R "Foxbat­
D" (reconnaissance version with a Jarger SLAR but 
no cameras), MiG-25M "Foxbat-E" (conversion of 
the "Foxbat-A" with a more modero radar/missile 
combination and more powerful R- 31F engines for 
better performance at lower altitude in the "look­
down/shoot- down" role), and MiG-25 "Foxbat-F" 

(conversion of older aircraft with AS-11 "Kilter" 
missiJes for the anti-radar role). 

Principal users 
Algeria, India, lraq, Libya, Syria, and USSR. 

.----- TECHNICAL DATA -----., 
Type: Mikoyan-Gurevich MiG-25 "Foxbat-A" 
s ingle-seat imerceptor. 
Engines: two 27 ,O lO-lb ( 12,250-kg) reheated thrust 
Thmansk:ii R-31 lUrbojetS. 
Performance: maximum speed 2,115 mph (3,404 
km/h) or Mach 3.2 at 36,090 ft (11,000 m); initial 
climb rate 41 ,O 10 ft ( 12,500 m) per minute; serví ce 
ceiling 80,050 ft (24,400 m); radius702 miles (1 ,130 
km). 
Weights: empty 44,092 lb (20,000 kg); maximum 
take-off 37,425 lb (17 ,O ll kg). 
Dimensions: span 45 ft 9 in (13.95 m); length 78 ft 
l .75ln (23.82m); height20ft0.25 in (6.10 m); wing 
are a 6 11.7 sq ft (56.83 m2). 

Armament: up to four AAMs includlng AA-6 
"Acrid" weapons. 

Ph01ographedjrom a US Navy pfane, rhis Libyan MiG-
25 is armed with AA-6 "Acrid" andfar smaller AA-8 
"Aphid" AAMs. 
C 1988. Edi1o.SCWice SA, Oeru:va Phoco 8. Thoun.ne.l from USN 
C 1990. Translation and adaptalion by Edito·Servi.ceSA D I 07S 02.18 
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Fighter 

Yakovlev Yak-3 

A fighter worth waiting for 
This air-combat dogfighter resulted from thc bel ief 
of AlcksandrYakovlev thatexcellence in this role 
could be provided only by small size, rugged 
strength, and good handling characteristics com­
bined with the right powerplant. Development got 
undcr way in 1941 but was delayed by engine 
problems. The resuhing fighter was a cousin to the 
Yak-7 and Yak-9 types through being derived 
from thc Yak-l. The specific parent for the Yak-3 
was the Yak-1M with a cut-down rear fuselage 
and a canopy providing the pilot with all-round 
vision. 

Powerful combat performer 
The Yak-3 first flew in 1943 and entered service 
in July 1944, but was then produced to the extent 
of 4,848 aircraft. The Yak-3 was perhaps thc most 
agile single-seat fighter ofthe Second World War, 
and was notable for the case and precision with 
which maneuvers could be executed. The Yak-3 
was superior lo all Gennan fighters at low and 
medium altitudes, and once deployed in large 
numbers was instrumental in gaining a ir superior­
ity for the Soviet tactical air forces. Therc wcre 
severa! experimental models that failed to enter 
servicc. 

Principal vers ions 
Yak-3 (production model with mixed metal and 
wood structure) and Yak-3U (improved model 

with the 1,650-hp/1,230-kW Klimov VK-107A 
engine and all- metal structure). 

Principal users 
France and USSR. 

.....----- TECHNI CAL DATA-----. 
Type: Yakovlev Yak-3 single-seat fighter. 
Engine:oneJ ,300-hp(969-kW)KiimovVK-105PF-
2 inline piston engine. 
Performance: maximum speed 41 O mph (660 km/ 
h) at 10,500 ft (3,200 m; initial climb rate 3.806 ft 
( l, 160 m); service cei ling 38,7 15 ft ( 11 ,800 m); 
range 440 miles (7 1 O km). 
Weights: empty 4,64 1 lb (2, 105 kg); maximum 
take-off 5,864 lb (2,660 kg). 
Oimensions: span 30ft 2.25 in (9.20 m); length 27 
ft 10.25 in (8.49 m); hcight 7 ft 11 .15 in (2.42 m); 
wing area 159.85 sq ft ( 14.85 m2). 

Armament: one 20-mm cannon and two 12.7-mm 
(0.5-in) machine guns. 

Particular/y gootl use was made of the Yak-3 by the 
Normandie-Niemen Re!iimenr , manned by Frenc/1 pi· 
fots but jighring beside Soviet 1111irs on the Eastern 
Fro/11. 
O 1988. Edito-Sclv1ce SA. Cknt\·a 
...:> 1990. Tram.Wion and ~~- b) Udlto--Sn-v.ce SA 

Pboco S.H.A.A 
DI ()75 02.07 
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Transport and utility 

Antonov An-2 "COLT''-

A new beginning 
The An-2 firsr flew in Augusr 1947 as the SKh- 1 
(rural economy-l). This large biplane was of 
mixed construction, and though regarded in the 
West as an anachronism even at that time, has 
emerged as one of the truly great aircraft of all 
time. Sorne 5,000 were built in the USSR before 
production was switched in 1960 to Poland, where 
more than 11,200 more have been bui lt. The type 
is also made in China as the Yunshuji-5. 

Limited performance but great versatility 
The An-2 has pedestrian fligh t performance, but 
possesses remarkable ruggedness and adaptabil­
ity. The type has therefore been used by a ir forces 
and civil operators alike in a host of applications. 
The NATO reporting namefortheAn-2 is "Colt", 
and in the 1970sAntonov developed the upgraded 
An-3 version witha 1 ,450-shp (1,081-kW)Glush­
enkov TVD-20 turboprop. 

Principal versions 
An-2T (utility transpon), An-2TP (12-passenger 
airliner), An-2P (14-passenger airliner), An-2S 
(air ambulance), An-2TD (parachute trainer), An-
2SK.h (agricultura! plane),An-2V (float-equipped 
seaplane), An-2PP (floatplane firebomber), An-
2L (land-based firebomber), and a large number 
of Polish-developed variants. 

Principal users 
Civil operatOrs in many parts ofthe world, and the 
airforces ofAfghanistan,Albanía, Bulgaria, China, 
Cuba, East Germany, Egypt, Ethiopia, Hungary, 
Traq, Mali, Mongolia. North Korea, Poland, 
Romanía, Somalia, Sudan, Syria, Tanzania, Tuni­
sia, USSR, and Vietnam. 

......---- TECHNICAL DATA ------, 
Type: Antonov An-2 "Coh" two-crew utility trans­
pon. 
E ngine: one 1 ,000-hp (746-kW) Shvetsov ASh-
62IR radial piston engine. 
Performance: maximum speed 160 mph (258 km/ 
h) at5,740 ft ( l ,750 m); initial climb rate 689ft (210 
m) per minute; service ceiling 14.435 ft (4400 m); 
range 559 miles (900 km). 
Weights: empty 7,606 lb (3,450 kg); maximum 
take-off 12,125 lb (5,500 kg). 
Dimens ions: span 59ft 7.75 in ( 18. 18 m); length 4 1 
ft 9.5 in ( 14.24 m); height 13ft 1.5 in ( 4.00 m); wing 
area 770.72 sq ft (7 1.60 m2). 

Payload: 12 passengers or 2,866 lb ( 1 ,200 kg) of 
freight. 

The An-2 served with the a ir [orces of severa/ Warsaw 
Pact coumries umil recently. This examp/e carries 
Polish markings. 

C 1988. &lito-Service SA. Geneva 
O 1990. Tnmslation Md 4dapUIIJon by Edito-Strvioe SA 

Pho1o: P. Bigd 
01 07S01.19 
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Trainer 

Yakovlev Yak-11 "MOOSE" 

An easy birth 
The first prototype ofthis advanced trainer flew in 
1945 as the Yak-3UTI. Des pite the designation 's 
suggestion that the type was the tra incr version of 
the Yak-3 fighter, in fact it u sed nothing more than 
components from the fighter. In 1 946 there ap­
pearcd a second prototype, and this Yak- 1 1 re­
vealed a numberofrefinemems as well as less use 
of standard Yak-3 components. Trials were com­
pleted in October 1946 and the type was ordered 
into production. 

A highly successful aeroplane 
Entering scrvicc in 1947, the Yak-11 is of mixed 
construction (all-metal wings anda stccl fuselage 
covercd in plywood and fabric) and has retract­
able tailwheel landing gear. Production totallcd 
3,859 in the USSRand, from 1953, anothcr707 C-
11 aircraft in Czechoslovakia. In 1958 there ap­
peared the Yak- 11 U (Czech C-11 U) version with 
retractable tricycle landing gear. The Yak-11 has 
enjoyed a long and very successful career not only 
in the USSR and its Warsaw Pact allics, but also in 
thc Middle East and China. 

Pr incipal versions 
Yak- 11 (baselinemodel)andYak-IIU(Iatermodel 

garia, Carnbodia, China, Czechoslovakia, East 
Germany, Hungary, Mongolia, Poland, Romapia, 
Somalia, USSR, Vietnam, and Yemen. 

.----T ECHNICAL DATA ------, 
Type: Yakovlev Yak- 11 two-seat advanced flying 
trainer and liaison plane. 
E ngine: one 570-hp (425-kW) ShveiSov ASh-21 
radial píston engíne. 
Performance: maxímum speed 289 mph (465 km/ 
h) at 8,200 ft (2,500 m): inítíal clímb rare not 
revealed; service ceiling 23,295 ft (7, 100m); range 
795 miles ( 1,280 km). 
Weíghts: empty 4,189 lb ( 1,900 kg); maximum 
tak.e-off 5,379 lb (2,440 kg). 
Dimensíons: span 30 fil O in (9.40 m); length 27 ft 
10.5 ín(8.50m); height 10ft 9 in (3.28 m); wíngarea 
165.77 sq ft (15.40 m1). 

Armament: one 12.7-mm (0.5-in)or7 .62-mm (0.3-
ín) m achine gun in a fixed ínstallatíon, and up to two 
110-lb (50-kg) practise bombs. 

with tricycle landing gear). This Yak-11, represeming o type only rarely seen in rile 
Principal users West, was resrored by a collector and displayed in 

France. J 
L. 

__ A_f_g_h-an- i-st_a_n_,A __ I b_a_n-ia_, _A_n_g-ol_a_,B--an_g_l-ad_e_s_h_. _B_u_l-------------------------------------~ Cl 1988, Edito-Serv~e SA, Geneva PholO: P. Guef'in 
O 1990. Translalion anchdaptaUonby F,.dJto-StfviceSA DJ OlS01.12 
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Interceptor 

Mikoyan-Gurevich MiG-21 "FISHBED" 

Air-defense fighter 
In 1953 the Soviets issued the requi rement for a 
new clear-weather air defense fighter. Conven­
tional sweptand tai led delta Jayouts were tested in 
the Ye-2 and Ye-2 prototypes respectively. The 
latter found favor, and the Ye-6 pre-production 
model led to the MiG-21F that entered service in 
1959 as the first ful l production variant. 

Many variants and great numbers 
Production up to 1988 total led about 11,000 air­
craft in at least 14 single-seat and three "Mongol" 
two-seat tra iner models. The R-11 turbojet of 
initial models gave way to the R- 13 in the MiG-
21MFand totheR-25 in the MiG-2 1 bis. while the 
series became a dual-role interceptor/ground-at­
tack fighter in the MiG-21PFMA, anda genuine 
multi-role type in the MiG-21 bis. Production was 
also undertaken in China, Czechoslovakia and 
India. 

Principal versions 
MiG-21F "Fishbed,C" (R- 11 F), M iG-21 PF 
"Fishbed-D" (radar in inlet centerbody), MiG-
2 1PFM "Fishbed-F" (R-11-30 and blown flaps), 
MiG-21 PFMA "Fishbed-J" (dual-role type), MiG-
2lR "Fishbed-H" (tactical reconnaissance), MiG-
21MF "Fishbed-J" (R- 13-300), MiG-21 bis 
"Fishbed-L" (multi-role type with R-25) and MiG-
21 bisF "Fishbed-N" (re-engineered a irframe). 

Principal users 
Afghanistan,Algeria,Angola, Bulgaria, Burkina­
Fasso, China, Cuba, Czechoslovakia, East Ger­
many, Egypt, Ethiopia, Finland, Guinea, Hun­
gary, India, lraq, Laos, Libya, Madagascar, 
Mongolia, Mozambique, Nigeria, North Korea, 
Poland, Romanía, Soma! ia, Sudan, Syria, USSR, 
Vietnam, and Yugoslavia. 

.-----TECHNJCAL DATA----., 
Type: Mikoyan-Gurevich M iG-2 1 bisF "Fishbed­
N" single-seat multi-role fighrer. 
Engine: one 16,535-lb (7500-kg) reheared thrust 
Tumanski i R-25 turbojet. 
Performance: maximum speed 1,385 mph (2,229 
km/h) or Mach 2.1 at 36,090 ft ( 11 ,000 m); inirial 
climb rate 57,990 ft ( 17,675 m) per minute; service 
ceiling 50,030 ft (15,250 m); range 72 1 mi les( I, I60 
km). 
Weigh ts: empty 11,464 lb (5,200 kg); maximum 
take-off 17,549 lb (7 ,960 kg). 
Dimensions: span 23 ft5.5 in (7.15 m); length 51ft 
8.5 in (1 5.76 m) including probe; heighr 13 fr 5.5 in 
(4. 10 m); wing area 247.58 sq ft (23.00 m2). 

Armam ent : one 23-mm twin-baJTel cannon and up 
to 4,409 lb (2,000 kg) of disposable srores. 

A MiG-21 F of rhe Finnish a ir force. 
O i98.8. Edit~ervice SA, Gencv:t 
O 1990, Tr~r~slttion3nd 3d3pt:uion by Edito-Service SA 

Photo: P. Bigel 
DI 075 01.09 
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Seaplane 

Short SHETLAND 

Successor for the Sunderland 
When the Sunderland flying boat was well estab­
lished in production in the spring of 1938. the 
British A ir Ministry staned the process of finding 
a successor. The prototype suggestions from 
Saunders-Roe and Short Brothers failed to find 
favor, but in 1941, with the Second World War 
well under way, the two companies agreed to the 
official suggestion for a collaborative venture. the 
S.45 Shctland. Construction of the first of two 
prototypes was startcd in 1943, and in Decembcr 
1944 the plane had it 's first flight. By this time the 
Shetland's ro le had been altered from maritime 
reconnaissance to transpon, so thc planncd defen­
sive gun turrets werc ncver installed in the nose, 
dorsal and tail positions, and no provision was 
made for thc p lanned 4,000- lb ( 1 ,8 14-kg) 
bombload. 

Destroyed by Jire 
Trials proceeded only slowly, and the first ma­
chine was destroyed by fire during January 1946 
while lying at its mooring. The second prototype 
was complcted to Shetland Mk ll standard as a 
civil transport able to accommodate between 30 
and 70 passengers according to the level of com­
fort provided, and this machine flew in September 
1947. British Overseas Airways Corporation was 
not interested in the type, which was then used as 
a test bed for the Napier Nomad compound en­
gine. 

Principal vers ions 

Shetland Mk 1 (military prototype) and Shetland 
Mk n (civil proporype). 

Principal user 
Great Britain. 

.----- TECHNICAL DATA ------¡ 
Type: Shon Shetland Mk I eight-crcw transpon 
flying boal. 
Engines: four2,500-hp( 1,864-kW) Bristol Centau­
ros Xl radial piston engines. 
Performance: maximum speed 263 mph (423 km/ 
h) at 6,500 ft ( 1,980 m); initial climb rate not 
revealed; service ceil ing not revealed: range 4,000 
mlles (6,437 km). 
Weights: empty 75,860 lb (34,41 O kg); maximum 
take-off 125,000 lb (56,700 kg). 
OillJensions: span 150 ft4 in (45.82 m); length 11 O 
ft O in (33.53 m): height not revealed: wing arca 
2,400.0 sq ft (222.96 m2). 

Payload: not revealed. 

lntended as a replacement f or the Srmderland, the 
Sherland M k 1 appeared too late for its role anda/so 
su!fered a number of de,·elopmem problems suc/r as 
inadequate longitudinal stability and poor comrol 
harmoni=ation. 
CI9S8. &h~SA.G<nen Photo RAFMu....., 
C 1990. T.-.-IZid lldapcal""' b) Eda,..S...oe< SA DI 07S 03 19 
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Reconnaissance and observation 

Avro SHACKLETON 

Scouting the oceans 
To succeed its Lancaster heavy bomber, Avro 
developed the Type 694 Lincoln, and from this 
was e volved the Type 696 that ftrst flew in March 
1949 as the prototype of a new long-range mari­
time reconnaissance plane. This entered service 
in 1951 as the Shack1eton MR.Mk 1, which was 
soon complemented by the Shackleton MR.Mk 
lA. 

Steady improvements 
The radar of the earl y Shackleton was inadeq u ate, 
and the Shackleton MR.Mk 2 introduced a new 
forward fuse1age which retained two 20-mm 
cannon but relegated the radar from a e hin radome 
toa semi-retractable "dustbin" under the fuselage 
behind the bomb bay. The definiiive Shackleton 
MR.Mk 3 introduced tricycle landing gear, a 
revised wing and, as a retrofit, extra power from 
two 2,500-lb (1, 134-kg) thrust Rolls-Royce Viper 
Mk 203 turbojets in underwing nacelles. The 1ast 
model was the Shack1eton AEW.Mk 2 conversion 
of the MR.Mk 2 for airbome early wami.ng with 
APS-20 radar in a large "guppy" radome under 
the forward fuselage. The last seven of these 12 
aircraft should be retired in the early 1990s. 

Principal versions Shackleton 
MR.Mk 1 (two Griffon 57 and two Griffon 57 A 
engines), Shackleton MR.Mk lA (four Griffon 
57 A engines), Shackleton MR.Mk 2 (upgraded 

model), Shackleton MR.Mk 3 (definitive mari­
time reconnaissance model), and Shackleton 
AEW. Mk 2 ( early waming conversion ofMR.Mk 
2). 

Principal users 
Great Brítain and South Afríca. 

.----- TECHNICAL DATA -----, 
Type: Avro Shackleton MR.Mk 3 10-seat long­
range maritime reconnaissance plane. 
Engines: four 2,455-hp ( 1,831 -kW) Rolls-Royce 
Griffon 57 A inline piston engines. 
Performance: maximum speed 302 mph (408 km/ 
h) at optimum altitude; initial climb rate not re­
vealed; service ceiling 19,200 ft (5,850 m); range 
3,660 miles (5,890 km). 
Weights: empry 57,800 lb (26,218 kg); maximum 
take-off 98,000 lb (44,452 kg). 
Dimensions: span 119ft 1 O in (36.52 m); length 92 
ft 6 in (28.19m); height23 ft4 in (7.11 m); wing area 
l ,42 J. O sq ft ( 132.0 l m1). 

Armament: two 20-mm cannons and up to 10,000 
lb (4,536 kg) of bombs. 

The surviving Silackleton AEW.Mk 2s are now opera red 
by No.8 Squadron ofthe Royal Air Force, which is ro 
replace the&e anciem machines with Boeing Seno-y 
AEW.Mk lsfrom 1991. 
C J988. EcUtt>-XTVice SA. Geneva. Pboto: M. Rchtai.ng 
C 1990.1"ratlsladonandadapudon by Edito-Strvico SA DI 0?~0~.1~ 
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Fighter 

de Havilland SEA MOSQUITO 

A prestigious family 
The Mosquito was developed as a prívate venture 
using de Havilland's unique wooden structure 
(stressed skins of plywood sandwiched round a 
balsa wood core), and first flew in November 
1940. The type displayed excellent performance 
and versatility, and was developed in parallellight 
bomber, fighter-bomber, night-fighter, photo­
reconnaissance, and trainer variants. 

Navalized version 
The Royal Navy operated a number of Mosquito 
FB.Mk VI and T.Mk 3 land-based aircraft in the 
anti-ship attack and trainer roles, but its most 
importan! type was the Sea Mosquito TR.Mk 33 
carricrborne torpedo and reconnaissance fighter. 
This model first flew in November 1945 and 
entered service in August 1946. The variant was 
based on the FB.Mk VI with larger propellers, 
American radar, and naval features such as fold­
ing wings and an arres ter hook. With the Second 
World War over, deliveries of this model totalled 
just 50, though there werealsosix examples ofthe 
related Sea Mosquito TR.Mk 37. 

Principal versions 
Sea Mosquito TR.Mk 33 (initial model with 
American ASH surface search radar), Sea Mos­
quito TR.Mk 37 (derived model with British ASV 
surface search radar), and Mosquito TT.Mk 39 

(naval target-tug model based on the B.Mk XVI 
bomber). 

Principal user 
Great Britain. 

- - - TECHNICAL DATA --___, 
Type: de HaviUand Sea Mosquito TR.Mk 33 rwo­
seat carricrbome torpedo and reconnaissance fighter. 
Engines: two 1,640-hp (1,223-kW) Rolls-Royce 
Merlin 25 inline piston engines. 
Performance: maximum speed 385 mph (620 km/ 
h) at 13,500 ft (4, 115m); inilial climb rate 3,000 ft 
(914 m) per minute; service ceiling 30.000 ft (9, 145 
m); range 1,260 miles (2,028 km). 
Weights: empty 17,165 lb (7,786 kg); normaltake­
off22,500 lb (10,206 kg). 
Dimensions: span 54 ft 2 in ( 16.51 m); length 42 ft 
3 in (1 2.88 m); height 13ft 6 in (4.1 1 m); wing area 
454.0 sq ft (42.18 m2) . 

Armament: four20-mm cannon and up to 2,000 lb 
(907 kg) of bombs or one 18-in (457-mm) torpedo. 

Tire Sea Mosquito TRMk 33 was distinguishable from 
its /and-based brethren by its thimble radome,folding 
wings, and arrester hook. 
e 1988, Edito-~rvkc SA. Ocnevt Pboco: RAF Mu.$eun\ 
O 1990. Trarulal""' and adaptatJoo by EdolOoS...iee SA Dl 075 OJll 
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Attack and close support 

Britisl) Aerospace BUCCANEER . 

Saved at the last minute 
In 1957 the Bri rish decided that the concept of manned 
warplanes was obsolete and cancelled mosr projecrs 
already under way. One type thatavoided thecur was 
the Blackburn Buccaneer, which was almost ready 
for its firs r flighr. This too k place in April 1958, and 
the Buccaneer S.Mk 1 entered Royal Navy service as 
a carrierborne srrike/attack warplane. From 1965 the 
Mk 1 with de HaviUand Gyron Junior turbojets was 
replaced by the altogether more capable Buccaneer 
S.Mk 2 with turbofan engines. 

A happy surprise 
When the Royal Navy's Jarge carriers were phased 
out of serví ce from the late J960s, the Buccaneer was 
passed toa reluctant Royal Air Force. Once the rype 
was in service, however, the RAF found that the 
rransonic Buccaneer was an excellent low-level at­
tack rype, and ordered additional aircrafr. Total pro-

. duction was 183 aircraft, and the survivors were 
extensively upgraded in the late 1980s. 

Principal versions 
Buccaneer S.Mk 1 (turbojet-powered naval version), 
Buccaneer S.Mk 2 (turbofan-powered model suf­
fixedA or B without or with capabi lity for the Martel 
air-to-surfacemissile), and Buccaneer S .Mk 50 (S.Mk 
2 derivative for SouthAfrica with rocket boost pack). 

Principal users 
Orear Britain and South A frica. 

.------ TECHNICAL DATA ----. 
Type: British Aerospace Buccaneer S.Mk 28 rwo­
seat low-level strike and anack plane. 
E ngines: two 11 ,1 00-lb (5,035-kg) thrust Rolls­
Royce S pe y RB 168-1 A Mk 1 O l turbofans. 
Performance: maximum speed 645 mph ( 1 ,038 
km/h} at 200ft (61 m); initial c limb rate 7,000 ft 
(2,134 m) per minute; service ceiling 40,000+ ft 
(12, 190+ m); radius 1 ,ISO miles (1,851 km). 
Weights: empty 30,000 lb (13,608 kg); maximum 
take-off 62,000 lb (28, 123 kg). <C2>Dimensions: 
span 44ft O in (13.4 1 m); lengrh 63ft 5 in (19.33 m); 
height 16 ft 3 in (4.95 m); wing area 514.7 sq ft 
(47.82 m2). 

Armament: up ro 16,000 lb (7,258 kg) ofdisposable 
srores carried intemally and extemally. 

From its naval origins as a carrierbome type, the 
Buccaneer matured imo a first-class low-level auack 
warp/anefor the RAF. 
C 1988. Edite>-Scrvicc SA, Citon<vn 
C 1990. Traru.labon and adapcatK>n by Edito-Servicc SA 

flftoto: P. Dui&el 
010750).10 
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British Taylorcraft Auster Mk 1 to V 

A tour ing plane in military service 
In 1936theTaylorcraftAviation Company wasest.'lb­
lished in the USA to design and bui ltl ight planes for 
civil use. In 1938 the company established its Tay­
lorcraft Acroplanes (England) Ltd as its British sub­
sidiary. British production was mainly of the Plus C 
and Plus O models, and in 1939 the Royal A ir Force 
impressed 24 of the 32 aircraft for evaluation as 
observation and artillery sponer aircraft. The evalu­
ation confinned the soundness of the concept, and a 
derivative of the Plus D was ordered into production 
as the Auster M k I. This entered service in August 
1942. 

Eyes for the army 
Production during the Second World War covered 
variants up to the Auster Mk V and totalled 1 ,663 
aircraft. These equipped 19 British as well as severa! 
Canadian and Dutch squadrons, and the type served 
mainly in the ItaHan and North-West European 
campaigns. 

Principa l versions 
Auster Mk 1 ( lOO aircraft with the 90-hp/67-kW de 
Havilland Cirrus Minor I engine), Auster Mk ll (two 
aircraft with a 130-hp/97-kW Lycoming engine), 
Austcr Mk 111 (470 aircraft with the 130-hp/97-kW 
de Havilland Gipsy Major I engine), Auster M k IV 
(254 airc raft based on the Mk II but with a largcr 
cabin for one extra pcrson), and Austcr Mk V (804 
aircraft, including three floatplanes, bascd on the Mk 

IV but with an improved instrument panel for 
blind and night flying capability). 

Principal users 
Canada, Great Britain, and the Netherlands. 

.-----TECHNICAL DATA----, 
Type: British Taylorcraft Auster Mk IV three-seat 
air observation post plane. 
Engine: one 130-hp (97-kW) Lycoming 0-290-3 
flat-four piston engine. 
Per formance: maximum speed 130 mph (209 km/ 
h) at sea leve!; initial climb rate not revealed; service 
ceiling not revealed; range 250 miles (402 km). 
Weights: empty 1, lOO lb (499 kg); maximum take­
off 1 ,850 lb (839 kg). 
Dimensions: span 36 fl O in (10.97 m); length 22ft 
5 in (6.83 m); hcight 8 fl O in (2.44 m); wing area 
167 .O sq ft ( 15.51 m2

}. 

Armament: none. 

A compararively large number of Austers survive, this 
bei11g an example of the Ausrer M k IV phatographed 
during a 1979 display ar Biggin Hi/1. 

"'-----------
o 19&8. Edrto-Scol"'ioe SA. Gtnc\oa Phoco M. Hode•r 
O 1990. Tran1iacion anchdapunon by liduo-Scmce SA DI <17502.16 
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Interceptor 

· · Hawker HUNTER 

A great success 
Conceived ro a 1948 requirement, the Hunter 
was a major British success in the 1950s. Pro­
ducrion roralled 1,985 aircraft including 445 
made under license in Belgium and rhe Nedler­
lands. The prototype flew in July 1951 with a 
6,500-lb (2948-kg) thrust Avon lOO series tur­
bojet. and was supersonic in a shallow di ve. The 
Hunrer F.Mk 1 entered production in 1953 and 
service in the following year. 

Long and varied li fe 
The Avon-engined F.Mk 1 was succeeded by rhe 
Hunter F.Mk 4 with g reater fue! capacity and 
provision for underwing stores, while a parallel 
series with the Almstrong Siddeley Sapphire tur­
bojet comprised the Hunter F.Mk 2 and F.Mk 5. 
Next ca me the Hunter F.Mk 6 with the 1 0,000-lb 
(4536-kg) thrust Avon 200 series engine and 
dogtoothed wing leading edges. The Hunter 
FGA.Mk 9 was the ultimare operational variant, 
recast for the ground-anack role. There were 
a lso trainer, reconnaissance and many export 
variants. 

Principal vers ions 
Hunter F.Mk 1 (Avon Mk 113 rurbojer), Hunter 
F.Mk 2 (Sapphire Mk 101 turbojet), Hunter 
F.Mk 4 (Avon Mk 11 5), Hunter F.Mk S (Sap­
phire Mk 101 ), Hunter F.Mk 6 (Avon Mk 203), 
Hunter T.Mk 7 (side-by-side two-seat trainer 

based on F.Mk 4), HunterT.Mk 8 (naval equiva­
lent of T.Mk 7), Hunter FGA.Mk 9 (beefed-up 
ground-anack fighrer), Hunter FR.Mk 10 (re­
connaissance fighter). 

Principal users 
Abu Dhabi, Chile. Denmark, Great Britain, 
India, lraq, Jordan, Kenya, Kuwait, Lebanon, 
Oman, Peru, Qatar, Singapore, Sweden, Swit­
zerland and Zimbabwe. 

,.----TECHNlCAL DATA----, 
Type: Hawker Hunrer FGA.Mk 9 single-seat 
ground-attack fighter. 
Eng.ine: one l0,150-lb (4,604-kg) thrust Rolls­
Royce Avon Mk 207 turbo jet. 
Performance: maximum speed 702 mph ( 1,130 
km/h) at sea leve!; initia l climb rate 17,200 ft 
(5.243 m) per minute; service ceiling 52,000 ft 
( 15,850 m); radius 443 mi les (7 13 km). 
Weights: empty 14.400 lb (6.532 kg); maximum 
take-off 24,600 lb (11 ,158 kg). 
Dimensions: span 33 ft8 in (10.25 m); length 45ft 
10.5 in (13.93 m); height 13ft 2 in (4.02 m): wing 
area 349.0 sq ft (32.42 m2) . 

Armament: four 30-mm cannon and up to 6,000 
lb (2,722 kg) of disposable stores. 

A Humer FMk 58 of the Swiss air force comes 
in lo land. 

'0 1981'1. Edito-Servlce SA. Geneva 
Cl l990. Tntrulatlon and 4&piDIJOO b} Edíto-Servioe SA 

Pboto: P. Big<l 
01 07501.10 
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Transport and utility 

Douglas C-47 SKYTRAIN _ 

Airliner turned warhorse 
The C-47 was the military development of the 
epoch-making DC-3 airliner, and appeared after 
the US forces had gained experience with a number 
of transports based on the preceeding DC-2. By 
comparison with the airliner, the C-47 was fitted 
with more powerful engines, structural strength­
ening around the Iarge cargo door, a srurdier floor, 
and strengthened Janding gear, while the cabin 
was extensively revised. Vast production was 
undertaken in the USA, where the IO,OOOth of 
10,349 aircraft was delivered in May 1945, and in 
addition to pre-war production in Japan the type 
was bullt under licence in the USSR 

An autbentic warrior 
The C-47 was used in every theater ofthe Second 
World War in its basic C-47, naval R4D and 
British Dakota forms. The type was used, and 
remained in service, for many years after that 
time. The type was used for trooping and freight­
ing, and secured immortal fame as the transport 
and glider-tug used by the Allied airbome forces. 

Principal versions 
C-4 7, R4D-l and Dakota Ml< I (initial model), C-
47 A, R4D-5 and Dakota Mk ID (revised electrical 
system), C-47B,R4D-6 and Dakota MkiV (high­
altitude biowers), Lisunov (2,000+ Soviet-built 
aircraft), and Nakajima/Showa L2D "Tabby" ( 485 
Japanese aircraft). 

Principal users 
Australia, Canada, Great Britain, India, Japan, 
USA, and USSR. 

.----TECHNICAL DATA----, 
Type: Douglas C-47 Skytrain lhree-crew utilíty 
transpon. 
Engines: rwo 1 ,200-hp (895-kW) Pral! & Whitney 
R-1830-92 radial pisten engines. 
Performance: maximum speed 229 mph (368 km/ 
h) at 7,500 ft (2,290 m); initial climb rate 1,130 ft 
(345m) per minute; serví ce ceiling 23,200 ft (7 ,075 
m); range 1,500 miles (2,40 1 km). 
Weights: empty 16,970 lb (7 ,705 kg); maximum 
ralee-off 26,000 lb ( 11 ,805 kg). 
Dimensions: span 95ft O in (28.90 m); length 64 ft 
5.5 in (19.63 m); height 16ft 11 in (5.20 m); wing 
area 987 .O sq ft (9 1.70 m2). 
Payload: 28 rroops, or 18litters, or l 0,000 lb (4,536 
kg) of freight. 

This C-47 sporrs the black and white wing bands rilar 
indicare irs involvemenr in Operarion "Overlord" , rhe 
Allied landings in Normandy on ]une 6, 1944. 
O l98-S. &tito..Service SA. Ocneva Pholo: M. Rosllllna 
O 1990. Translarion and adaplalion by Edito-Service SA DI 07S 0).17 
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~. Seaplane 

Grumman HU-16 ALBATROSS _ 

Fruit of great experience 
Profiting from its wanime experience with the little 
Goose, Grumman decided in 1944 to begin work on 
a similarly configured but larger amphibian as the G-
64. This first flew in prototypc form during October 
1947, and offered greater payload than the Goosc, 
while performance was considerably improvcd by 
the more powerful engines in combination with an 
airframe of exemplary aerodynamic cleanliness. 

Popular in military ser vice 
The type was ordered first by the US Navy, the initial 
UF-1 being joined later by the UF-2 with a longer­
span wing of revised section, larger ailerons and tail 
surfaces, and a number of system improvements. 
Simi lar aircraft were ordcrcd for the USA ir Force as 
the SA-16A and SA-168, and in 1962 these four 
models were redesignated H U-1 6A to HU-160 re­
spective! y. The UF-1 F (HU- 16E) was the US Coast 
Guard version. The type was used mainly for SAR, 
though sorne smaller nations cmploy the type for 
coastal patrol. Someex-militaryaircrafthaveentered 
service as airtiners. 

Principal versions 
UH- 16A (shon-span navy model), UH-168 (long­
span navy model). UH-16C (short- span air force 
model), UH-16D (long-span air force model), and 
UH-16F (coast guard model). 

l. 

Principal users 
Argentina, Brazil, Canada, Chile, Indonesia, It­
aly. Japan, Philippines, Portugal. Spain, Taiwan, 
and USA. 

.---- TECHNICAL DATA -
Type: Grumman HU-160 Albatross four/six-crew 
utility amphibian. 
E_ngines: two 1 ,425-hp ( 1 ,063-kW) Wright R- 1820-
76 Cyctone radial piston engines. 
Performance: maximum speed 236 mph (380 km/ 
h) at optimum alli tude; initial climb rate not re­
vealed; servicc ceiling 21,500 ft (6.555 m); range 
2,850 miles (4,587 km). 
Weights: empty 22,883 lb (10,380 kg); maximum 
take-off 35,700 lb ( 16,193 kg). 
Dimensions: span 96 ft 8 io (29.46 m); length 61ft 
3 in (18.67 m); height25 ftlO in (7 .87 m); wing area 
1,035.0 sq ft (96.15 m1). 

Armament: generally nooe. but the coastal ami­
submarine model has provision for depth charges. 

An HU-16 Albatross o[ the ltalian air foru, which 
operated the type in the SAR role. 
O 1988. Echto-Scrvtcc SA, Gene'\ a Phow: M RosttmJ: 
C 1990. Tran1l.11ion and 1dapcatton by Edll0-&:1'\·áct SA 01 075 03.14 
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Interceptor 

Lockheed F-104 STARFIGHTER 

"Cold War" warrior 
In 1952 Lockheed began work on a single-seat 
interceptor capab1e of besting any Soviet bloc 
warp1ane, priority beinggiven to maneuverability 
and performance in terrns of speed and climb rate. 
Whatemerged for a first flightin March 1954 was 
instantly d ubbed a "manned miss ile": the long 
fuselage was tailored round the 179 engine, and 
the flying surfaces were smaii , unswept and very 
thin. 

Dropped by the USAF 
Development was difficult, and when the first F-
104As entered service in 1958 the US Air Force 
had airead y lost interest in the type and took only 
296 Starfighters. The type was then saved by the 
creation of the F-1040 multi- role version for 
production by a mu1ri-national European consor­
tium as weii as for Japan. Total Starfighter pro­
duction was 2,282 units. 

Principal versions 
F-1 04A (interceptor), F- 1 04B (two-seat trainer), 
F- 1 04C (tactical strike), F- 1 04D (two-seat trainer), 
F-1040 (definirive multi-role warplane with a 
strengthened structure, more power, and revised 
electronics), RF- 1 040 (tactical reconnaissance), 
TF-1 040 (F- 1040 trainer), F-1041 (F-1 040 ver­
s ion for Japan), F-104$ (improved air defense 
version developed in Italy). CF-104 (Canadian-

built F-1 040), and CF-1 04D (CF-1 04 two-seat 
trainer). 

Principal users 
Belgium, Canada, Denrnark, Ita! y, Japan, Jordan, 
the Netherlands, Norway, Pakisran, Taiwan, Tur­
key, USA, and West Oerrnany. 

,...-----TECHNICAL DATA ---~ 
Type: Lockheed F-1 040 Starfighter single-seat 
muhi-role fighter. 
Engine: one 15,800-lb (7,167-kg) reheated thrust 
General Electric 179-GE-11 A turbo jet. 
Per formance: maximum speed 1,450 mph (2,333 
krn/h) or Mach 2.2 at 36,000 ft (10,975 m); initial 
climb rate 55,000 ft (15.765 m) per minute; service 
ceil ing 58,000 ft ( 17,680 m); range 1,550 miles 
(2,495 km). 
Weights: empty 14,900 lb (6,758 kg); maximum 
take-off28,779 lb (13,054 kg). 
Dimensions: span 21 ft 11 in (6.68 m); length 54 ft 
9 in ( 16.69 m); height 13 ft 6 in (4.11 m); wing area 
196.1 sq ft ( 18.22 m7

) . 

Armament: one 20-mm multi -barrel cannon and up 
10 4,31 O lb (1 ,955 kg) of d isposable stores. 

Conceived in 1heear/y 1950s,rhe F-104wascoll/rover­
sial al limes bw pro ved irs effecliveness during a long 
service life in severa/ cowuries. 
O 1988. Edito-Service SA. Gtnevu Ptloto: M. Rostning 
C 1990. Tran.slatiOC'land adapcatkln by Edito..Servícc SA DI 075 03.09 
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Fighter 

McDonnell Douglas F -4J PHANTOM ll 

Replacement for the F-48 
In 1963 the US Navy bcgan looking for a succcs­
sor to the F-4B, its primary neet defense and 
mullí-role fighter of the period. The decision 
inevitably fell on an improved Phantom II variant, 
the F-4J that began to cnter combat over Vietnam 
during 1967. 

Limited but important modifications 
The F-4J was based on the F-48 but used a more 
powerful variant of the J79 turbo jet. and featurcd 
modifications such as drooping ailerons and a 
slotted tailplane to shorten the take-off distance 
and reduce the approach speed. The F-4J also 
rcplaccd the F-48 's APQ-72 tire-control radar 
with the more advanccd AWG-10 system, and 
introduced the AJB-7 bombing system for en­
hanced attack capability. Production of the vari­
ant up to 1972 was 522, and two comparable 
models for Great Britain were 52 F-4Ks and 118 
F-4Ms for the Royal Navy and Royal Air Force 
respectively. These models had different equip­
mcnt and were powered by Rolls-Royce Spcy 
turbo fans. 

Principal versions 
F-4J (US Navy multi-role fighter), F-4K (export 
naval interceptor known as thc Phantom FG.Mk 1 
in British service). and F-4M (export land-bascd 
ground- attack and reconnaissance fighter known 
as the Phantom FGR.Mk 2 in British service). 

Principal users 
Great Britain and USA. 

..----- TECHNICAL DATA ----, 
Type: McDonnell Douglas F-41 Phanrom 11 two­
seat carrierbome multi-role fighter. 
E ng ioes: two 17,900-lb (8,119-kg) reheatcd thrust 
General Electric 179-GE-1 O turbojets. 
Performance: maximum speed 1,485 mph (2,390 
km/h) or Mach 2.25 at 40.000 ft ( 12,190 m); initial 
climb rate 61,400 ft (18,715 m) per minute: service 
ceiling 62,250 ft ( 18.975 m): radius 600 miles (966 
km). 
Weights: empty 28,000 lb (12.701 kg); maximum 
take-off 58,000 lb (26,309 kg). 
Dimens ions: span 38 ft 5 in ( 11 .7 1 m); length 58 ft 
2.5 in (17 .74 m); height J 6 ft3 in (4.95 m); wing area 
530.0 sq ft (49.239 m1). 

Armament : up to 16,000 lb (7.258 kg) of dispos­
able stores. 

After 20 years of sen•ice and many updares, rhe F4 
Phantom/1 is no longer a firsr-line warplane wirh rhe 
US regular [orces. bltf is sri/1 going srrong inmany orher 
COLITIIries. 
O 1988. &lito-Seo-~ SA, Ocncv.. Pttoto-M R~t:ün1 
e 1990. Tr.ulslali-on anclldapc~ari()n b)' Edtto-ServKe SA DI 015 03.07 
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General Dynamics F-16 FIGHTING FALCON 

A ruthless competition 
During 1971 the USA ir Force asked five compa­
nies to produce concepts for a lightweight fighter 
using advanced aerodynamics anda "ny-by-wi re" 
control system for high maneuverabili ty. Final! y, 
contracts were let for General Oynamics YF- 16 
and Nonhrop YF- 17 prototypes, and the YF- 16 
was declared winner of the Ligh t-Weight Fighter 
compet ition during January 1975. 

A windfall for indus try 
From the YF- 16 emerged the Fighting Falcon that 
entered service in 1978 in its F-16A and F-168 
fonns with the Fl 00-P-200 engine. The program 
will run to sorne 3,250 a ircraft, and in addi tion to 
US production there is a European four-nation 
consrruction consort ium. The F-16 is on the cut­
ting edge of technology especial! y in its sophisti­
cated avionics that include, in later versions, 
sensors for low-level navigation and night anack. 
These later models are the F- 16C and F-160 
which possess, in addition to beuer electronics 
and more modern weapons for multi-role use, the 
capabili ty to accommodate either of two engine 
types. 

Principal vers ions 
F-16A (single-seat fighter), F-168 (two-seat 
combat-capable trainer), F-16C (electronically 
improved single-seater) and F- 160 (electroni­
cally improved two-seater). 

Principal users 
Bahrain, Belgium, Oenmark, Egypt. G reece, 
Indonesia, Israel, Netherlands, Norway, Pakistan, 
S ingapore, South Korea, Thai land, Turkey, USA, 
and Venezuela. 

.----TEC HNICAL DATA---.., 
Type: General Dynamics F- 16C Fighting Falcon 
single-sea! muhi-rolc lightcr. 
Engine: one 27.600-lb ( 12.5 19-kg) or 23.450-lb 
( 10.637-kg) reheated thrust 
General Elcctric F 11 0-GE- 1 00 o r Prau & Whitney 
F IOO-P-220 turbofan. 
Perfor mance: maximum spccd 1.320+ mph (2. 1 24+ 
km/h) or Mach 2+ at 40.000 ft ( 12.190 m); initia l 
climb rate 50,000+ ft (15.240+ m) per minute; 
service ceiling 50.000+ ft ( 15.240+ m); radius 575+ 
mi les (925+ km). 
Weights: empty 18.335 lb (8.316 kg); max imum 
take-off 42.300 lb ( 19, 187 kg). 
Dimensions: span 32 ft9. 75 in ( 10.00 m); length 49 
ft 4 in (15.03 m); height 16 ft8.5 in (5 .. 09 m); wing 
area 300.0 sq ft (27.87 m'). 
Ar mament : one 20-mm multi-barrel can non and up 
to 20,450 lb (9.276 kg) of d isposablc stores. 

-

Two F-16s ojthe U.S. Air Force in tightformarion. 
0 I~IQI. Edii,.-Sc-rvtec.< SA. O~'f'l~\.3 Pboto. Gtorn.l Oynamin 
Q 1~). Tr¡alhllltkwl ui:IIJ l&(bp~:utOn b) t:.dilú·!k-1' lco.: SA 
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Land based helicopter 

McDonnell Douglas Helicopters OH-6 CAYUSE 

Light observation helicopter contest 
First fluwn in February 1963, the Hughes Model369 
prototype won the US Army's Light Observation 
Helicopter contest against Bell and Hiller helicop­
ters, and was ordered into large-scaJe production. 
The OH-6 entered service in September 1966. Pro­
duction was curtailed at 1,434 units out of a planned 
4,000, however, when costs rose and production rate 
fell. 

A long military career 
The Cayuse proved well suited to the Vietnam War, 
where it flew armed missions with a multi-barrel 
machine gun or 40-mm grenade launcher. Sorne 
surviving helicopters have been upgraded to OH-6D 
standard with more advanced electronics and heavier 
armament. TheOH-6 was exported as theModeJ 500, 
which can be configured in any of severa! armed 
forms. There is also the ímproved Model 530 now 
marketed by McDonnell Douglas Hel icopters, as 
Hughes Helicopters became in January 1984. 

Principal versions 
OH-6A (initial production model), OH-6D (ímproved 
version), Model 500 Defender (export version of the 
OH-6A with better sensor and armament options), 
Model 530 Defender (variant with refined aerody­
namics and more power), and AH-6 (Model 530 
version for US Special Forces). 

Principal users 
Argentina, Bahrain, Bolivia, Brazil, Colombia, 
Costa Rica, Denmark, Dominican Republic, El 
Salvador, Finland, Greece, Haiti, Indonesia, Is­
rael, ltaly, Japan, Jordan, Kenya, Mauritania, 
Nicaragua, North Korea, Philippines, South Ko­
rea, Spain, Taiwan, and USA. 

.-----TECHNICAL DATA---. 
Type: McDonnell Douglas Helicopters (Hughes) 
OH-6A Cayuse two-seat light observation helicop­
ter. 
Engine: one 317-shp (236-kW) Allison T63-A-5A 
turboshaft derated LO 215 shp ( 160 kW). 
Performance: maximum speed 150 mph (24 1 km/ 
h) at sea level; initiaJ climb rate 1,840 ft (561 m) per 
minute; service ceiling 15,800 ft (4,8 15 m); range 
4 13 miles (665 km). 
Weights: empry 1, 156 lb (524 kg); maximum take­
off 2,700 lb (1,225 kg). 
Dimensions: main rotordiameter 26ft4 in (8.03 m); 
lengtb overall, rorors turning 30ft 9.5 in (9.39 m); 
height 8 ft 1.5 in (2.48 m); main rotor disc area 
544.63 sq ft (50.60 m2

) . 

Payload: four passengers or freight. 

Ciad in three-to11e camouflage, this is 011 OH-6 in 
Japa11ese airforce sen,ice. 

C 1988. Edito-Service SA. Ckneva Photo B. Thou.anel 
C 1990. Transhni<m tnd Wp1at1oa by Edito-Sérvioe SA DI 07S 02.12 
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Attack and close support 

North American F-100 SUPER SABRE 

A Mach 1 fighter 
Designed from 1949 as a supersonic successor 10 the 
F-86 Sabre, the Super Sabre first new in prototype 
form during May 1953 and incorporated the tactical 
lessons leamt by the Americans carly in the Korcan 
War ( 1950-53). The initial production model was the 
first ofthe US Air Force's "century series" fighters 
and. with the almost exactly contemporary MiG-19, 
was the world'!. fif!.t supersonic warplane when it 
entered service in September 1954. However, this F-
1 OOA interceptor was grounded in November 1954 
beca use of transonic control problems. 

Successful revisions 
Extensive revisions to the basic design, including a 
taller fin and longer wings, resulted in much im­
proved models that were produced in comparatively 
large numbers for severa! roles. The Super Sabre was 
used in the Vietnam War for ground attack, e lectronic 
warfare, and forward air control. Total production 
was 2,294 aircraft when the line closed in October 
1959. 

Principa l vers ions 
F-IOOA (unsuccessful initial interceptor model), F­
IOOC (revised fighter- bomber with night-refueling 
capability), F-1 000 (nuclear strike and conventional 
attack model with the Low-Aititude Bombing Sys­
tem, napped wings, and electroniccountenneasures), 
and F-1 OOF {two-seat trainer often con verted for 
combat roles). 

L_ _ 

Principal users 
Denmark. France, Taiwan, Turkey, and USA. 

TECHNICAL DATA--­
Type: NonhAmcrican F- 1000 Super Sabresingle­
seat strike/auack fightcr. 
Engine: one 17.000-lb (7.7 11-kg) reheated thrust 
Prart & Whitney J57-P-21A turbojet. 
Performance: maximum speed 86-l mph ( 1.390 
km/h) or Mach 1.3 at 35.000 ft ( 10,670 m): iniúal 
climb rate 16,000 ft (4.877 m) per minute: service 
ceiling 46,000 ft ( 14.020 m): range 600 miles 
(966 km). 
Weights: empty 2 1 ,000 lb (9,525 kg): maximum 
take-off 34,832 lb ( 15,800 kg). 
Dimens ions: span 38 f't 9.5 in ( 11.82 m): length 47 
ft 1.25 in ( 14.36 m): height 16ft 3 in (4.95 m); wing 
area 385.0 sq ft (35.77 m'). 
Armament: four20-mm cannon and up to 7,500 lb 
(3A02 kg) of disposable ~lOres. 
~ ------------

An F-JOOD Super Sobre strike/auack flgluer of the 
Danish airforcr. 

19:ot8. EditQoSet'o.,IC,:( SA. Ot!W:\'¡l 
... 1990. Tra.ndauon:ukl~t,nnb) 

Photu P B•gd 
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r Attack and close support 

Northrop F-5 FREEDOM FIGHTER 

A low-cost fighter 
In the mid-1950s Northropstarted development ofits 
N-156 as a light and easily maintained yet supersonic 
fighter suitable for supply to friendly nations under 
the USA's Military Assistance Program. The N-156F 
new inJuly 1959, and wasordered imoproduction as 
the Freedom Fighter in single- and two-seat variants. 
The first of these flew in October 1963, and though 
a few were bought for the USA ir Force (for limited 
use in Vietnam) most went to American allies, who 
use thc type mainly for attack and close support. 

A favored mount for pilots 
The performance oftheFreedom Fighter is adequate, 
and the type's maintancne and airfield requirements 
are mini mal. On the other si de of the coin the Free­
do m Fighter lacks radar. E ven so, the type's beautiful 
handling ha ve made ita favorite with pilots, and most 
of the 1 , 1 08 aircraft are st i 11 in service. 

Principal versions 
F-5A (single-seat fighter), CF-5A (Canadian-built 
improvcd single-seater), NF-5A (Canadian-built 
single-seatcr for the Netherlands), RF-5A (single­
sea! reconnaissance variant), SF-5A (Spanish-built 
single-seater). F-58 (two-seat trainer), NF-58 
(Canadian-built two-seater for the Netherlands), SF-
58 (Spanish two-seater). and CF-50 (Canadian-built 
two-seater). 

Principal users 
Canada, Greecc, lran, Libya, Moroccco, Nether­
lands. Norway, Phlippines, South Korea. Spain. 
Taiwan, Thailand, Turkey, and Venezuela. 

.----TECHNICAL DATA 
Type: Northrop F-5A Freedom Fighter s ingle-seat 
multi-role fightcr. 
E ngines: two 4.080-lb (1,851-kg) reheated thrust 
General Electric 185-GE-13 turbojets. 
Performance: maximum speed 924 mph ( 1,487 
km/h) or Mach 1.4 at 36,000 ft (10,975 m); iniúal 
climb rate 28,700 ft (8, 760 m); service cei ling 50,500 
ft (15 ,390 m): radius 195 miles (314 km). 
Weights: empty 8,085 lb (3,667 kg); maximum 
take-off 20,677 lb (9,379 kg). 
Dimens ions: span 25ft 3 in (7.70 m); length 47ft 2 
in ( 14.38 m); height 13ft 2 in (4.0 1 m); wing area 
170.0 sq ft ( 15.79 m2). 

Armament: two 20-mm cannon and up to 6,200 lb 
(2,8 12 kg) of disposable s10res. 

A11 F-5A of the Moroccan a ir force being refueled. The 
F-5's ability 10 operate successfully with /iule back­
ground support made the type ideal for de,·eloping 
coumries. 
C 1988. Edi1o..SC1"'1Clc SA.Oeneva l'boto M Ros&aln& 
C 1990, Transladon ancJ •dlpl~nlon b)' Edllo-Sav1ce SA DI OU 02.08 
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Heavy bomber 

Boeing B-52 STRATOFORTRESS 

Exceptionally long life 
Despite its obsolescence in tenns of its airframe 
and powerplant, the B-52 remains in service as a 
maj or element of the USA's strategic tr iad of 
nuclear weapon delivery vehicles. It was at fí rst 
thought that the Rockwell B-1 would supplant the 
B-52, but the limitation of the later type 's produc­
tion to 100 means that the two ai rc raft now com­
plement each other. Surviving B-52s have been 
structurally revised for low-altítudeoperation and 
have been upgraded electronically, and now serve 
mainly as launchers for the AOM-86B a ir­
launched cruise missile. 

War over Vietnam 
The B-52 was planned as a high-altitude bomber 
and flew in April1952. Production ended in 1962 
after the delivery of 744 airc raft. Other than the 
current B-520 and B-52H models, the variant that 
saw the greatest service was the B-52D used as a 
conventional bomber in the Vietnam War. 

Principal versions 
B-52B and B-52C (essentially pre-production 
models buiit i.n small numbers for evaluation and 
reconnaissance), B-52D (tai l armament of four 
0.5-in/12.7-mrn machine guns), B-52E (more 
advanced nav/attack system), B-52F (increased 
power), B-520 (definitive turbojet-powered model 
with integral wing tanks, remotely contro lled tail 
guns under a shorter fin/rudder, and provision for 

two AOM-28 Hound Dogs), and B-52H (last 
model with many improvement inclucting a new 
tail gun). 

Principal user 
USA. 

.-----TECHNICAL DATA ----, 
Type: Boeing B-52H StratoforLTess s ix-seat long­
range strategic heavy bomber. 
Engines: eight 17,000-lb (7,711 -kg) thrust Pratt & 
Whimey TF33-P-3 turbofans. 
Performance: max.imum speed 595 mph (958 km/ 
h) at 36,000 ft (10,975 m): initial climb rate not re­
vealed; service ceiling 55,000 ft (16,765 m); range 
l 0,000 mi les ( 16 ,093 km). 
Weigh ts: empty not revealed; maximum take-off 
488,000 lb (221,353 kg). 
Dimens ions: span 185ft O in (56.39 m); lenglh 160 
ft 11 in (49.05 m); height 40ft 8 in ( 12.40 m); wing 
area 4,000.0 sq ft (371.60 m2

) . 

Armament: one20-mm multi-barrel cannon and up 
to 20 AGM-69 SRAM or AGM-86 miss iles, or free­
fall bombs. 

8-52 bombers un load long strings ojconventional bombs 
over North Vietnam as part ojrheAmerican ejforr ojrhe 
late 1960s ro drive the North Viernamese ro rhe negori­
ating rabie. 
C 1988. Edito-Service SA, Geneva Photo U.S . A ir Force 
C 1990, Translation und udapi.Ul.ion by &Uto-ServiceSA DI 075 02.03 
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Heavy bomber 

Consolidated B-24 LffiERATOR 

Long-range bomber for the US Army Air Corps 
The Model32 flew in December 1939 as the XB-24 
prototype of a long-range bomber and used many 
features pioneered in the preceeding Model31 flying 
boat, including the high aspect ratio wing. Beginning 
at the end of 1940, production by four companies 
totalled 18,482 aircraft, a greater total than any other 
American plane of the period. 

Multi-role use · 
ln service the Liberator proved to possess good 
handling, considerable structural strength, and 
enormous versatility to allow the type's use as a 
bomber, maritime reconnaissanceand transportplane. 
The type was extensively used as a bomber in the 
Pacific, Mediterranean and European theaters. The 
Liberator's most famous single exploit was a day­
light raid agains t the Romanian oilfields at Ploesti, 
when J 74 airc raft took off, 54 were lost and only 33 
were flyable. 

Principal versions 
B-240 and, in British service, Liberator Mk ill (ftrst 
large-scale production model with glazed nose and 
R -1 830-43 engines), B-24E (different propellers), B-
24G (first model with nose turret), B-24H (improved 
B-24G), B-24J and Liberator Mk VI/VII (B-24H 
model with superior bombsight and autopilot), B-
24L (B-24J vers ion with manually operated guns in 
place of a tail rurret), and B-24M (revised B-24J). 

Principal users 
Australia, Canada, Great Britain, and USA. 

.-----TECHNICAL DATA -----, 
Type: ConsolidatedB-24H LiberatorS/12-seat long­
range heavy bomber. 
Engines: four 1,200-bp (895-kW) Pratt & Whitney 
R-1830-65 radial piston engines. 
Performance: maximum speed 290 mph (467 km/ 
h) at 25,000 ft (7,620 m); climb to 20,000 ft (6,095 
ft) in 25 minute O seconds; service ceiling 28,000 ft 
(8,535 m); range 2,100 miles (3,380 km). 
Weights: empty 36,500 lb (16,556 kg); maximum 
take-off71 ,200 lb (32,296 kg). 
Dimensions: span ll O ft O in (33.53 m); lengtb 67 ft 
2 in (20.47 m); height 18 ft O in (5.49 m); wing area 
1,048.0 sq ft (97 .36 m1). 

Armament: 10 0.5-in (12.7-mm) machine guns in 
nose, dorsal, ventral and tail turrets, and two beam 
positions, and up to 12,800 lb (5,806 kg) of bombs. 

The 8 -24 Liberaror ser'Ved inmosr rhearersand in many 
operarional forms. 
C 1983. Edho-Service SA. Geneva Phoco U.S. Air Force 
O 1990, Tmnslatlon :tnd ndnprnrion by Edho·ServiceSA DI 075 02.02 
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Curtiss JN -4 JENNY 

Huge production run 
Developed from the JN-2 via the JN-3, the JN-4 
appeared in July 19 16 and retained the latter's 
unequal-span wings. The type was sold first to the 
UK and the US Army. Production was ínitially 
slow, but after the USA's entry into the first World 
War in Apri l 1917 the produclion rate accelerated 
enormously to yield vast numbers of aircraft. 

Post-war conversions 
After the end of the First World War, and in the 
face of severely restricted budgets, the aviation 
arrn of the US Army decided to modernize its 
Jennies rather than buy new aircraft, and a pro­
gram between 1918 and 1926 updated its ai rcraft 
and standardjzed them with a more powerful 
engine. The type was phased out of rnilitary serv­
ice in 1927, butremaíned in widespread civil use 
for many years to come as a utility and "bam­
storming" plane. 

Principal versions 
JN-4 (original model), JN-4A (larger tailplane), 
JN-4B (different engine), JN-4Can ("Canuck" 
model built in Canada), JN-4D (normal stick 
rather than original Deperdussin controls), JN-4H 
( 150-hp/112-kWHispano-Suiza engíne), andJN-
6H (strengthened airleron control system). 

Principal users 
Canada, Great Britain, and USA. 

~--- TECHNICAL DATA ----.. 
Type: Curtiss JN-4D two-seal primary trainer. 
E ngine: one 90-hp (67-kW) Curtiss OX-5 inJine 
piston engine. 
Performance: maxirnum speed 75 mph (12 1 km/h) 
at sea leve!; climb to 2,000 ft (609 m) in 7 minutes 
30 seconds; serviceceiling 6,500 ft ( 1,980 m); range 
not revealed. 
Weights: empty 1,390 lb (630 kg); maxirnum take­
off 1,920 lb (871 kg). 
Dimens ions: span 43ft 7.75 in ( 13.30 m); length 27 
ft4 in (8.33 m); height9 ft 10.5 in (3.0 1 m); wingarea 
352.0 sq ft (32.70 m2) . 

Armament: none. 

A trainer for the US Army during and after the First 
World War, the Jenny became a legend and was also 

C 1988. E.clito-Servke SA. Geneva Photo: S.H.A.A 
Cl 1990. Translation 1lnd adaptat.ion by Edito-Service SA DI 075 01.1 8 

used in huge numbersduring the 1920sand ear/y 1930s J 
as a civiltrainer and "barnstormer". 
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Transport and utili ty 

Boeing KC-135 STRATOTANKER 

A rcfucler for the USA ir Force 
ln August 1954 the USAF chose a derivative of 
thc Model387 -80 prototypc as replacemem for its 
Boeing KC-97 tankcr. The first KC-135 flew in 
August 1956. and deliveries of732 aircraft began 
in Junc 1957. The KC-135 has a narrower fuse­
lage than the Model 707 airl iner derived from the 
same prototype, anda difTerent interior including 
the tanks that feed the Boeing "flying boom" 
refueling system. 

Good beyond the year 2020 
In the early 1990s there are Mili more than 640 of 
these valuable aircrafl in service. The fleet is 
being slowly but steadily improved in rwo pro­
grams for a continued operational viabi lity into 
the next century. The designalion KC-135E cov­
ers Air Force Reserve and Air National Guard 
aircraft modified with reskinned wing under sur­
faces as weU as the tail units. anli-skid brakes, and 
Prall & Whitney JT3D-3 B turbofans (plus their 
pylons and nacelles) removed from surplus Modcl 
707 airliners. The designation KC-135R covers 
USAF aircraft with similar airframe modifica­
tions but also new 22,000-lb (9,979-kg) thrus t 
CFM lntemational F 1 08-CF-1 00 turbofans. 

P r incipal vers ions 
KC-135A (basic model), KC-1358 (few aircraft 
with TF33-P-5 turbofans). KC-135E (updatcd 
AFR andANG aircraft), KC- l35R (updated USAF 

aircraft), and C-135FR ( 1 1 Freneh aircraft up­
dated from C-135F standard). 

P r incipa l users 
France and USA. 

TECHNICAL DATA ----, 
Type: Boeing KC- 135A Stra10rankcr livc-crew in- 1 
night refueling wnker. 
Engines: four 13.750-lb (6.237-kg) thru\1 Prau & 
Whimey J57-P-59W rurbojers. 
Pe rformance: maximum speed 585 mph (9-1 1 km/ 
h) at 30.000 ft (9.145 m): initial climb mte 1.290 ft 
(393 m)perminute; serviceceiling50,000 ft ( 15.240 
m): radius 3,450 miles (5,552 km) 10 oftload 24,000 1 
lb ( 10,886 kg) of fue l. 
Weights: cmpty 106.306 lb (48,220 kg): maximum 
take-off 316,000 lb ( 143.338 kg). 
Dimensions: span 130ft lO in (39.88 m): length 134 
ft 6 in (40.99 m): height 41 ft 8 in ( 12.69 m): wing 
arca 2.433.0 sq ft (226.03 m2). 

Payload: about 120.000 lb (54,532 kg) of fuel 
offioaded ata mdiu'>of 1,150miles( 1,850 km)or. in 
the secondary tram.port role, 160 troop~ or 83.000 lb 
(37.650 kg) of frcight. 

A French C-135F refuels SEPECAT Jaguar tactical 
aircraft. 

19~8. EdJto-Snvl~o.c S,\. C'J<nc\-11. Pflolll SIRPAJ¡ur 
...., 1990. Traru.l~t•on •nd •cbrcahnn b) F.dtto..Sti"'K.'<' SA DI 07~ 01.2tl 
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r Heavy bomber 

Rockwell B-lB 

B-52 replacement 
In 1969 the US Air Force issued a requirement for 
a strategic bomber to replace the the B-52. On 
December 23, 1974 the prototype of the "swing­
wing" B-lA fust flew, and this was also the fust 
flight for the new General Electric Fl O 1 reheated 
turbofan. Three other prototypes soon joined the 
program, but the B-IA was cancelled in June 
1977. 

Another president: another chance 
In October 1981 tbe B-1 program was revived. 
But whereas the original B-lA had been a Mach 
2.2+ medium/high-altitude bomber, the new B­
IB was to be a far "stealthier" low-altitude type 
with only limited supersonic capability. The 
airframe was beefed up for higher weights and the 
rigors oflow-altitude flightat high subsonic speed, 
the engine nacelles were simplified, and "stealth­
iness" was added by the use of radar-absorbent 
materials, an advanced electronic suite, and 
modification ofthenacelles to prevent radarenergy 
reaching the faces of the engine compressors. The 
B-1 B flew in September 1984, and 100 aircraft 
weredelivered betweenJuly 1985 andApri11988. 

Principal version 
B-lB 

Principal user 
USA 

.---- TECHNICAL DATA---, 
Type: B-1 B four seat strategic bomber and miss ile 
carrier. 
Engines: four30,780-lb (13,692-kg) reheated thrust 
General Electric FIOI -GE- 102 turbofans. 
Performance: maximum speed 825 mph (1 ,328 
km/h) or Mach 1.15 at 36,000 ft ( 10,975 m); initial 
climb rate and service ceiling not revealed; range 
7,455 miles (12,000 km) without refueling. 
Weights: empty 192,000 lb (87 ,091 kg); maximum 
take-off 4 77,000 lb (216,367 kg). 
Dimensions: span 136ft 8.5 in (4 1.67 m) spread and 
78 ft 2 .5 in (23.84 m) swept; length 147 ftO in (44.81 
m); height 34ft O in (1 0.36 m); wing area 1,950.0 sq 
ft (181.2 ml). 
Armament: two forward artd one aft weapon bays 
can carry 75,000 lb (34,020 kg) of bombs and/or 
missiles, and six hardpoints under the fuselage can 
carry 59,000 lb (26,762 kg) of bombs and/or mis­
siles; the maxirnum normal weapon load is 64,000 lb 
(29,030 kg). 

Shown in its su ir of black camouflage, which al so he/ps 
ro absorb radar energy, the B-18 wasflown across rhe 
Atlantic Oceanfor itsfirst appearance in Europe ar rhe 
París Air Show of 1987. 
C 1988. Edito-Scrvice SA. Geneva. 
C 1990. Tl'ltlslation at1d adapcalion by Edho·Servke SA 

Phoro: P.Bigel 
D I 075 0 1.01 
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Medium bomber 

North American B-25 MITCHELL 

A new medium bomber 
In the later 1930s the US Army Air Corps needed 
a new anack bomber. Built as a private venture, 
the NA-40-1 prototype flew in 1anuary 1939. The 
design was then improved as the NA-62, and in 
September 1939 the USAAC placed its fust order. 

The Mitchell 
The first of these 184 B-25 Mitchells entered 
scrvice in 1941, and the USA's entry into the 
Second World War saw a rapid growth in produc­
tíon. Throughout a career that saw the bujlding of 
9,816 aircraft, the Mitchell remained essentially 
unaltered in airframe and powerplant but was 
reviscd with heavier and more varied offensive 
payload, improved defensive fuepower, protec­
tive armor, and more fue l in self-sealing tanks. 
The most important models were the B-25C, B-
25H and B-251, of which 1,619, 1.000 and 4,318 
were builL The B-250 and B-25H were specialist 
anack and anti-ship types with a 75-mm (2.95-in) 
gun in the nose. The Mitchell was used in all 
theaters. 

Principal versions 
B-25 (initial model), B-258 (dorsal and ventral 
turrets), B-25C and B-250 (ventral bomb racks), 
B-250 (heavy nose gun), B-25H (improved B-
250), and B-251 (improved B-25H initially with 
the B-25D's glazed nose and later with a "sol id" 
eight-gun nose). 

Principal users 
Australja, Brazil, Canada, China, France, Great 
Britain, Netherlands, USA, USSR 

r---- TECHNICAL DATA----, 
Type: North American B-25H Mitchell five-seat 
mediurn attack bomber. 
Engines: two 1 ,700-hp ( 1,268-kW) Wright R-2600-
13 radial pistan engines. 
Performance: maximum speed 275 mph (442 km/ 
h) at 13,000 ft (3,960 m); climb to 15,000 ft (4 ,570 
m) in 19 minutes O seconds; service ceiling 23,800 
ft (7,255 m); range 2,700 miles (4,344 km). 
Weigbts: empty 19,975 lb (9,061 kg); maximum 
take-off 36,047 lb ( 16.351 kg). 
Dimensions: span 67 ft 7 in (20.60 m); 1ength 51 ft 
O in (15.54 m); height 15ft 9 in (4.80 m); wing area 
610.0 sq ft (56.67 m1). 

Armament: one 75-mm (2.95-in) gun, 14 0.5-in 
(12.7-mm) machine guns (eight fued in nose, and 
six trainable in two twin-gun turrets and two beam 
installations), and up to 3,200 lb (1 ,452 kg)ofbombs 
or one 2,000-lb (907- kg) torpedo. 

The Mirche/1 was used for rhe one-way "Dooliule 
raid" 011 Japa11, which was /aunched from 011 
aircraft carrier 011 Apri/8, 1942. 

C 19&8. Edlto-Servlce SA. Ge:neva 
C 1990. TraMiahon and l cUpii iiCin by 

Phoco: M. Hodeir 
Edito--Scrvioe SA DI 075 01.02 
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Heavy bomber 
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Boeing B ... 17 FLYING FORTRESS 

Program slow to mature 
In June 1934 Boeing began work on a four­
engined heavy bomber for the US Army Air 
Corps. The Model 299 prototype was built as a 
priva te venture and first flew in July 1935. Jnitial 
production up to the B-17D was only in small 
numbers, for these first variants were in effect pre­
production batches to evaluate the type 's steadily 
irnproving capabilities. The company's gamble 
with the prototype eventual! y paid off, however, 
in production of 12,731 aircraft of all variants. 

Defensive firepower steadily increased 
At the beginning of 1941 the Royal Air Force 
received a few B-17Cs, and their operatioms over 
Oerrnany confirmed the need for greater defen­
sive firepower. This was provided in the B- 17E, 
which also featured a revised tail unit for greater 
stability in the standard high-altitude bombing 
role. The B- 1 7F was an improved B-17E, and the 
final B-170 (8,680 aircraft) was the definitive 
model with a chin turret to deter head-on fighter 
attacks. The Flying Fortress operated in severa] 
theaters, but is best remembered as the mainstay 
of the 8th Army Air Force in its dayligbt raids 
againstOermany withsteadily strengthened fighter 
escort. 

Principal versions 
XB-17 to B-17D (pre-production and Limited­
production early models), B-17E (heavier arma-

ment and new tail unit), B-17F (irnproved B-17E) 
and B- 170 (chin turret). 

Principal users 
Oreat Britain and USA. 

~---TECHNICAL DATA----, 
Type: Boeing B- 170 Flying Fortress 1 0-seat heavy 
bomber. 
Engines: four 1,200-hp (895-kW) Wright R- 1820-
97 radial piston engines. 
Performance: maximum speed 302 mph (486 km/ 
h) at 25,000 ft (7,620 m); climb to 20,000 ft (6,095 
m) in 37 minutes O seconds; service ceiling 35,600 
ft (10,850 m); range 3,400 miles (5,470 km). 
Weights: empty 36,135 lb ( 16,39 1 kg); maximum 
take-off 72,000 lb (32,660 kg). 
Dimensions: span 103ft 9.25 in (3 1.62 m); length 
74ft 9 in (22.78 m); height 19ft 1 in (5.82 m); wing 
area 1,420.0 sq ft ( 13 1.92 m2). 

Armament: 13 0.5-in (12.7-mm) machine guns in 
eh in, cheek, dorsal, ventral, beam and tail installa­
tions, and up to 17,600 lb (7 ,983 kg) of bombs. 

Two USAAF B-17Gsjly over England befare departing 
on a bombing mission over Germany. 
C 1988. Edi1o·Servicc SA. Gene\'a 
e 1990. Translntlon and adaptadon by 

Photo: USA ir Foret-
Edito.Storv1ce SA DI 075 01.03 
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Fighter 

North American P-SlD MUSTANG 

"Dutch" Kindelburger 's plane 
The Mustang resulted from a British fighter re­
quirement that specified the construction of the 
prototype wi thin 120 days. The NA-73 prototype 
was produced under the overall control of North 
American's president, J. H. "Dutch" Kindelburger, 
and was rolled out after 117 days. Fitted with an 
Allison V-171 O engine, the aeroplane first flew in 
October 1940 and was soon ordered by the Bni­
tish and Americans as the Mustang and P-5 1 
respeclively. 

From Allison to Rolls-Royce 
The initial P-51 and P-51A variants proved only 
moderately successful. To improvemedium/high­
altitude performance the British suggested use of 
the great Merlín. This produced the P-51 B with 
four m achine guns and the P-51 C with more 
power anda bubble canopy. The definitive fighter 
was the P-51 D with a number of refrnements, and 
this variant amounted to 7,966 of the 15,469 
Mustangs. The P-510 was the classic multi-role 
fighterof the Second World War, and was the m a in 
escon for US bombers flying deep into Germany. 

Principa l vers ions 
Mustang Mk 1 (reconnaissance fighter), Mustang 
Mk lA and P-51 (cannon armament), Mustang 
Mk II and P-51 A (longer-range version of M k !), 
P-5 1 B/C and Mustang Mk ID (Merlín engine), P-
51 O and Mustang Mk IV (definitive fighter), P-

51 H (lightweight version), and P-51K (P-510 
with different propeller). 

Principal users 
Australia, China, Great Britain, the Netherlands, 
New Zealand, South A frica, and USA. 

.-----TECHNICAL DATA---..... 
Type: Nonh American P-51 D Mustang single-sea! 
fighter. 
Engine: one 1 ,51 0-hp ( 1,126-kW) Packard V-1650-
7 (Rolls-Royce Merlín) inline piston engine. 
Performance: maximum speed 437 mph (703 km/h) 
at 25,000 ñ (7,620 m); climb to 30,000 ft (9,145 m) 
in 13 minutes O seconds; serv ice ceiling 4 1,900 ñ 
(12,770 m); range 2,300 miles (3,701 km). 
Weights: empty 7,125 lb (3,232 kg); maximum 
take-off 11 ,600 lb (5,262 kg). 
Dimensions: span 37 ft 0.25 in ( 11.89 m); length 32 
ft 3.25 in (9.85 m); height 13 ft 8 in (4. 16 m): wing 
area 233.2 sq ñ (21.65 m2). 
Annament: six 0.5-in (12.7-mm) fixed machine 
guns, and up to 2,000 lb(907 kg)ofbombs orsix S­
in ( 127 -mm) rockets. 

Four P-5/s of the 8th Army A ir Force's 361 sr Figluer 
Group informarion. 
e 1988. Edito-~lce SA. Gc:nt~• 
Cl 1990. Translotoon and ldlpwJon by 

PbOIQ:Sal-r 
Edno-~iceSA 01 07501.(16 
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Air superiority fighter 

General Dynamics F-16 FIGHTING FALCON 

A ruthless competition 
Ouring 1971 the US Air Force asked fíve compa­
nics to produce concepts for a lightweight fighter 
using advanced aerodynamics anda "ny-by-wire" 
control systcm for high maneuverability. Final! y, 
contracts werc lct for General Dynamics YF-16 
and Northrop YF-17 prototypes, and the YF-16 
was declared winner of the Light-Weight Fighter 
competition during January 1975. 

A windfall for industry 
From the YF-16 emerged theFighting Falcon that 
entered service in 1978 in its F-16A and F-168 
forms with the FIOO-P-200 engine. The program 
will run to sorne 3,250 a.ircraft, and in addition to 
US production there is a European four-nation 
construction consortium. The F- 16 is on the cut­
ting cdgc of technology especial! y in its sophisti­
cated avionics that include, in later vcrsions, 
sensors for low-level navigation and night artack. 
These later models are the F-16C and F-160 
which possess, in addition to beuer electronics 
and more modem weapons for multi-role use, the 
capability to accommodate either of two engine 
types. 

Principal versions 
F-16A (singlc-scat fighter), F-168 (two-seat 

Principal users 
8ahrain, Belgium, Oenmark, Egypt, Greece, 
Indonesia, Israel, Netherlands, Norway, Pakistan, 
Singapore, South Korea, Thailand, Turkey, USA, 
and Venezuela. 

1 

TECHNICAL DATA 
Type: General Dynam1cs F-I6C F1ghung Falcon 
single-seat multi-role fighter. 
E ngine: one 27 .600-lb ( 12,519-kg) or 23,450-lb 
(10,637-kg) reheated thrust 
General Electric F 11 0-GE-1 00 or Prau & Whitney 
FIOO-P-220 turbofan. 
Performance: maximum specd 1,320+ mph (2,124+ 
km/h) or Mach 2+ at 40,000 ft (12, 190 m); irútial 
cl imb rate 50,000+ ft (15,240+ m) per minute; 
serviceceiling 50,000+ ft ( 15,240+ m); radius 575+ 
miles (925+ km). 
Weigbts: empty 18,335 lb (8,316 kg); maximum 
take-off 42,300 lb (19.187 kg). 
Dimensions: span 32 ft9.75 in ( IO.OOm); length49 
ft 4 in ( 15.03 m); height 16 ft 8.5 in (5.09 m); wing 
area 300.0 sq ft (27.87 m1). 

Armament: one20-mm multi-barrel cannonand up 
l to 20.450 lb (9,276 kg) of disposable stores. 

combat-capablc trainer), F-16C (electronically J 
improvcd single-seater) and F- 160 (electroni- Three F-16s ofthe Belgian a ir force inrightformation. 
cal! y improved two-seater). CI988.Edllo-S<rv•ccSA.Ocne•• l'llo>o:M Ro•wna 

C 1990. T-lanon and oda¡>UtiOft by Eduo-S<rvlcc SA DI OJS 01.07 
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Saab 105 

A family of aircraft 
The Saab 105 was conceived in 1958 as a multi-role 
typc with civil and military applications, but did not 
fly until June 1963 becauseofproblems in finding an 
appropriate engine type. The prototype used two 
1,642-lb (745-kg) thrust Turbomeca Aubisque tur­
bofans, and such engines were retained for the initial 
production aircraft for the Swedish air force, which 
took thc rype as the S k 60 in three variants. The type 
entered service in 1965, and the light attack model 
can carry a 1 ,543-lb (700-kg) warload. 

Successful development 
The Saab 105 is an attracrive hlgh-wing monoplane 
with a T-tail, but failed to win civil orders. However, 
the 150 aircraft for the Swedish a ir force wcre com­
plemented by 40 Saab l050e multi-role aircraft for 
Austria. This latter model was derived from the Saab 
1 05XT prototype, which introduced higher- pow­
ered engines of the turbojet variety for better per­
formance with a heavier warload, and first flew in 
April 1967. A new version has recently been pro­
posed to mcet a US Air Force trainer requirement. 

Principal versions 
Sk 60A (four-seat training and liason version), Sk 
60B (two-seat light attack version), S k 60C (two-seat 
light aLtack and reconnaissance version), and Saab 
1050e (upgraded auack version for Austria). 

Principal users 
Austria and Sweden. 

,.-------TECHNICAL DATA--­
Type: Saab 1050e two-seat light attack plane. 
Engines: rwo 2,850-lb ( 1,293-kg) thrust General 
Electric J85-GE-17B turbojets. 
Performance: maximum speed 603 mph (970 km/ 
h) at sea level; climb to 32.810 ft (10.000 m) in 4 
minutes 30 seconds; serviceceiling 42,650ft ( 13,000 
m); range 513 miles (825 km) with a 3,000-lb 
(1,361 -kg) warload. 
Weights: empty 5,534 lb (2,550 kg); maximum 
take-off 14,330 lb (6,500 kg). <C2>Dimensions: 
span 31 ft 2 in (9.50 m); length 34ft 5 in (10.50 m); 
height 8 fr 10 in (2.70 m); wing area 175.46 sq ft 
( 16.30 m2). 

Armament : up to 4,4091b (2,000 kg) of disposable 
stores. 

A Saab 1050e of the Austrian airforce, wlzich uses the 
type in rhe genuine mulri-ro/efashionfor air defense, 
light attack. reconnaissance, and operational conver­
sion. 
O 19&8. Edlto-Service SA, Oeneva Pboto; M. Rostaln& 
CI990. Tr>niLaUOIIIIWIWil"'IIOOby lldii~·S...IOeSA 0107S03.12 
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Seaplane 

Aichi EllA "LAURA" 

Competitive selection 
The EllA was planned toa 1936 requirement for a 
successor to the same company 'sE 1 OA as the noctur­
nal spotter carried by Japanese battleships and cruis­
ers, and first flew in June 1937. The Aichj prototype 
was evaJuated competitively against the Kawanishi 
Ell K, and ordered into production duringApril 1938 
with the fu U designation Navy Type 98 Night Recon­
nrussanceSeaplane, and the shortdesignation E 11 Al 
(reconnaissance seaplane, 11th in series, built by 
Aichi, J st model). 

A short operational career 
The EllA) production model was an attractive flying 
boat with biplane wings (featuring bracing wires as 
well as interplane and cabane struts) and a braced 
tailplane set comparatively high on the vertical tailto 
keep it clear of spray during take-off and landing. The 
lower wing was attached to the upper longerons of 
the two-step hull, which had an enclosed pilot's 
cockpit, and the engine was located in pusher layout 
on the center section of the upper wing; in the bow 
was an open position for the single defensive ma­
chine-gun. lncluding prototypes, production up LO 

1940 amow1ted to just 17 aircraft, and these saw 
limired operational service in the opening rounds of 
Japan's Pacific campaign in the Second World War. 

Principal version 
E 11 A 1 (shipborne spotter flying boat). 

Principal user 
Japan. 

~--- TECHNICAL DATA -----, 
Type: Aichi EllA 1 three-seat shipbome spouer 
flying boat. 
Engine: one 620-hp (462-kW) Hiro Type 91 Model 
11 inline pistan engine. 
Performance: maximum speed 135 mph (217 km/ 
h) m 7,875 ft (2.400 m); climb to 9,845 ft (3,000 m) 
in 18m in lites 32 seconds; service ceiling 14.520 ft 
(4,425 m); range 1,209 miles (1,945 km). 
Weights: empty 4,248 lb (1,927 kg); maximum 
take-off 7.275 lb (3,300 kg). 
Dimensions: span 47ft 6.5 in ( 14.49 m); length 35 
ft 1.75 in(l0.71 m); height 18 ft0.5 in(5.50m); wing 
area not revealed. 
Armament: one 7.7-mm (0.303-in) machine-gun. 

Known/olileAI/iesas 1he "Laura", the E11Al hadonly 
a very sftorr oper01ional career as a shorr-range night 
reconnaissance rype befare being pulled out offtrst-line 
service. 
O 1988, Edho-Servke SA, Oenev:. Photo: Mu~e Air 
O 1990. Tmnlilatk)n nnd 3dnptntlon by Edilo·Service SA DI 01S 03.20 
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Transport and utility 

Transan C-160 

Fruits of cooperation 
In the late 1950s France and West Gennany arrived 
at ajoint requirement for a tactical airlifter to replace 
their Nord 2501 Noratlas and Douglas C-47 piston­
engined transports. To meet this requirement a con­
sortium was created by companies that now fonn 
parts of theAerospatiale and MBB aerospace giants. 
The resulting C-160 (so nan1ed for its Cargo roleand 
its wing area in square meters) is typical of its type, 
with a pressurized hold accessed by a rear ramp/door, 
and first flew in March 1963. 

Production in two series 
Production ended in 1972 after the delivery of 179 
aircraftincludingfourpostal machines for Air France. 
Production was then relaunched in 1977 to meet a 
French requirement for additional airlift capability, 
and 35 new aircraft were delivered from 1981. Apart 
from six machines used for in ter- island migration by 
Indonesia, these are 25 airlifters (aU with flight 
refueling probes, JO of them fitted out as refueling 
tankers and five more with capability for such a 
modification) and four communications relay air­
craft. Proposals for other special-purpose variants 
ha ve come to nothing. 

Principal versions 
C-160 (airlifter) and C-160 Astarte ( communications 
relay aircraft) 

Principal users 
France, Indonesia, SouthAfrica, Turkey, and West 
Gennany. 

.------ TECHNICAL DATA -----. 
Type: Arbeitsgemeinschaft Transall C-1 60 three­
crew tactical transpon. 
Engines: two 6,100-ehp (4,549-kW) RoUs-Royce 
Tyne RTy.20 Mk 22 turboprops. 
Performance: maximum speed 319 mph (513 km/ 
h) at 16,000 ft (4,875 m); initial climb rate 1,300 ft 
(396m) per minute; service ceiling 27,000 ft (8,230 
m); range 1,150 miles (1,853 km) with maximum 
payload. 
Weights: empty 63,935 lb (29,000 kg); maximum 
take-off 112,435 lb (51 ,000 kg). 
Dimensions: span 131 ft 3 in (40.00 m); length 106 
ft 3.5 in (32.40 m); height 38 ft 2.75 in (11.65 m); 
wing area 1 ,722.3 sq ft ( 160.00 m2). 
Payload: 93 troops, or 88 paratroops, or 62 litters 
and four attendants, or 35,273 lb (I 6,000 kg) of 
freight. 

A C·l60 of rhe second series disgorges para1roops. 
Pal/eted freight, weapons, and even light vehicles can 
be paraclwted off the rear ramp. 
C 1988, Edito-Service SA, Geneva Photo: SlRPNajr 
C 1990, Translalion and udaplation by Edlto-Srrvfce SA DI 075 03. 18 
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Seaplane 

Canadair CL-215 

A worthy purpose 
Now part of the Bombardier group, Canadair 
decided in the early l960s to produce a purpose­
designed "firebomber" amphibian with a primary 
role of bombing forest fires with water, and a 
secondarycapability as a utility passenger/freighl 
transport. The first machinc flew in October 1967, 
and despite its use of e lderly pistan engines thc 
typccnjoyed small butsteady sales. TheCL-215's 
two fuselage tanks hold 1,412 US gal (5,345 
litres) of water: this quantity can be scooped up in 
10 seconds as the plan e skims the surface of a lake 
or even the sea, and can be dumped in 1 second. 
More than 100 dumps per da y are standard, and 
one Yugoslav CL-2 15 managed 225 dumps in a 
single day. 

Rejuvenated model 
The CL-215 has also be adopted for coastal patrol 
and lransport, and production wascompleted with 
lhe !12th aeroplane 10 allow rhe company 10 
conccntrate on the CL-2 15T version. This firsl 
flew in 1989 and, powcred by two 2,380-shp 
( 1 ,775-kW) Pratt & Whitncy Canada PW 123AF 
turboprops, can carry 1 ,620 US gal (6, 132 litres) 
ofwa1er. 

Principal versions 
CL-215 (basic model) and CL-215T (turboprop­
powcred model). 

Principal users 
Canada, Francc, Greece, Jtaly, Spain, Thailand, 
Venezuela and Yugoslavia. 

TECHNICAL DATA - =l 
Type: Canadair CL-2 15 two-c rew firebomber and 
utility transport amphibian. 
Engines: two 2, 100-hp (1,566-kW) Pratt & Whit­
ney R-2800-CA3 radial piston engines. 
Performance: maximum speed 181 mph (291 km/ 
h) at 10.000 ft (3.050 m); initial climb rate 1,000 ft 
(305 m) per minute; service ceiling not revealed; 
range 1,301 miles (2,094 km). 
Weigh ts: empty 28,082 lb (12.738 kg); maximum 
take-off43,500 lb ( 19,73 1 kg). 
Dimensions: span 93ft JO in (28.60 m); length 65 
ft 0.25 in ( 19.82 m); hcight 29ft 5.5 in (8.98 m) on 
land: wing arca 1,080.0 sq ft (100.33 m2). 

Payload: 12,000 lb (5,443 kg) as a firebomber or 
8,518lb (3.864 kg) as a utility aeroplane with freight 
or 26 passengers. 

This is one oftheji1•e CL-2 1 5s used to good effect by the 
govemmem ofYugoslaviafor theftghting offorestftres. 
e 1938, Ec:lito·Servlce SA. Ckne\·a 
C 1990. Translalion and adapcatk>n b)' 

l.lhoto u. ThouJinel 
Edho.Scrvkc: SA DI 075 01.17 
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Naval helicopter 

Westland LYNX 

Franco-British coproduction 
The Lynx was designed by the British finn West­
land but built in collaboration with Aerospatiale, 
which has a 30% share i.n the program. The 
prototype flew in March 1971, and helicopters 
ha ve bccn produced for naval and military roles. 
The Lynx cntered service in 1978, and the specifi­
cally naval varíant differs from the military model 
in having naval equipment and wheeled tricycle 
landing gear in place of the land_model's twin 
skids. 

Exceptiona l maneuvera bility 
The Lynx's semi-rigid rotor and clean design 
combine to produce high agility and perfonnance. 
To these are addcd the sensors and weapons that 
make the naval Lynx a potent helicopter for dc­
stroyers and frigates. The type's primary tasks are 
anti-submarine and anti-ship warfare, and its 
secondary tasks SAR, vertical replenishment, and 
transpon of 1 O troops or 2,000 lb (907 kg) of 
freight. More than 21 O naval Lynxes ha ve been 
produced, and development continues with the 
Super Lynx, an updated mode1 powered by Gem 
42-1 s. 

Principal versions 
Lynx HAS.Mk 2 (basic British helicopter), Lynx 
Mk 2 (Frcnch cquivalent ofthe HAS.Mk 2), Lynx 
HAS.Mk 3 (Brit ish model with more powcrful 
Gem 41-1 cngines), Lynx Mk 4 (French equiva-

lent of the HAS.Mk 3), and comparable expon 
helicopters with different dcsignations. 

Principal users 
Argentina, Brazil, Denmark, France, Great Brit­
ain, the Netherlands, Nigeria, Norway, South 
Korea, and West Germany. 

~--- TECHNICAL DATA----, 
Type: Weslland Lynx HAS.Mk 2 four seat multi­
role naval hel icopter. 
E ngines: two 900-shp (67 1-kW) Rolls-Royce Gem 
2 turboshafts. 
Per formance: maximum speed 144 mph (232 km/ 
h) at sea Ievel; initial climb rate 2, 170ft (661 m) per 
minute; hovering cei ling 8,450 ft (2,575 m); range 
368 miles (593 km). 
Weights: empty 7,370 lb (3,343 kg); maximum 
take-off 10,500 lb (4.763 kg). 
Dimensions: main rotor diameter 42 ft O in ( 12.80 
m); length overall, rotors tuming 49ft 9 in ( 15.163 
m); height 11 fl 5 in (3.48 m); main rotor disc area 
1,385.4 sq ft (128.7 m2). 

Ar mament: provision for two lightweight homing 
torpedoes, or four light anti-ship missiles, or other 
weapoos. 

An effective lumterlkiller ofsubmarines, rile Lynx serves 
with severa/navies. Tilis is a Lynx in service with rhe 
French navy. 
C 1988. Edito-Suvice SA. Genevt 
C 1990. Trmsluion and ldape~a.on by 

Photo: M. RO!itain¡ 
Eduo-Seooicc SA 01 07S 01.14 
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Trainer 

Dassault-Breguet/Dornier ALPHA JET 

Franco-German cooperation 
In 1969 the French and West Germans announced 
ajoint requirement for a new plane able to undcr­
take the basic/advanced trainer and thc light at­
tack and reconnaissance ro les. In 1970 the current 
consortium 's AJpha Jet was selected for full-sca le 
development, the fLTst prototype flew in October 
1973, and service entry followed in 1978. 

Explos ion of variants 
The original AJpha Jet A warplane and Alpha Jet 
E trainer for West Germany and France ha ve now 
been supplemented by other models, though sorne 
of thesc havc yet to achieve production status. 
Sorne 5 12 aircraft were ordered, and thc last of 
these was completed in 1988 though production 
could be rcsumed. 

Principal vers ions 
Alpha Jet A (now Close Suppon Version for West 
Germany), Alpha Jet E (now Advanced Trainer/ 
Light Attack Version for France and several ex­
pon customers), Alpha Jet Alternative Clase 
Support Version (expon model with more ad­
vanced nav/attack system),AJpha Jet 2 (proposed 
upgraded trainer with more power), Lancier 
(proposed extcnded-capabiljry version ofthcAlpha 
Jet 2), and Alpha Jet 3 (proposed tra iner with state 
of the art cockpit). 

Principal users 
Belgium, Cameroun, Egypt, France, Ivory Coast, 
Morocco, Nigeria, Qatar, Togo, and West Ger­
many. 

.-----TECHNI CAL DATA--­
Type: Dassault-Breguei/Domier Alpha Jet E two­
seat basic/advanced Oying and weapons trainer. 
Engines: two 2,976-lb ( 1350-kg) lhrust Sl\'ECMN 
Turbomeca Larzac 04-C5 turbofans. 
Performance: maximum speed 621 mph (1,000 
km/h) at sea level; climb to 30,000 ft (9, 145 m) in 
less than 7 minutes O seconds; service ceiling 48,000 
fl (14,630 m); radius 764 miles ( 1,230 km). 
Weights : empry 7,374 lb (3,345 kg); maximum 
take-off 17,637 lb (8,000 kg). 
Dimensions: span 29ft 10.75 in (9.1 1 m); length 38 
ft6.5 in (11.75 m); height l 3 ft 9 in (4.19 m); wing 
area 188.4 sq ft ( 17.50 m2). 

Armament: provision for more than 5,5lllb (2.500 
kg) of disposable stores carried extemally. 

This Alphalet E is onthe strength oftile Frenchftghter 
school based a1 Tours. 
e 1988. EdJIO<-Sef'"..ict SA. Geneva 
O 1990. Tran5lation and adlptallon by Edlto·Str'\'ice SA 

P'hoco:MDBA 
DI 07501.11 
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Fighter 

PZL P.ll 

Great expectations 
The P.ll was in essence the P. 7 fighter with a 
number of refinements including a more powerful 
engine in the hope that performance would be 
greatly improved. The frrst of three prototypes 
flew in 1931 with a French-built Bristol Jupiter 
IXAsb, the two following aircraft having the 
Mercury IV A. Production totalled about 330 air­
craft. 

Steady development 
The P.ll a ente red service with the 517 -hp (385-
kW) Mercury IVS.2 and two 7.7-mm (0.303-in) 
m achine guns. Then carne the P.llb for Romania 
with the 525-hp (391-kW) Gnome-Rhone 9K 
radial. The main production variant was the P.llc 
with greater power (initially the 560-hp/418-kW 
Skoda-built Mercury VS.2), revised inner wing 
panels, modificaúons to the rear fuselage and 
vertical tail, and revised armament including 
provision for bomb racks. The P.lld and P.lle 
were projects for a navalized P. ll c. The P. ll f was 
a version ofthe P.l l e built under license in Romania 
with the 595-hp (444-kW) Gnome-Rhone 9Krse. 
Final! y, the P.l l g was the prototype for a planned 
model with enclosed cockpit, four guns, and the 
840-hp (626-kW) Mercury Vlll. 

Principal versions 
P.ll a (pre-production model), P.l l b (first fu U 
production model), P.ll e (definitive Polish 

fighter), and P.l l f (bui lt under license by lAR in 
Romania). 

Principal users 
Latvia, Poland and Romania. 

~--- TECHNICAL DATA ---~ 
Type: PZL P.l lc s ingle-seat fighter. 
Engine: one 645-hp (481 -kW) Skoda-built Bristol 
Mercury VIS.2 radial piswn engine. 
Performance: maximum speed 242 mph (390 km/ 
h) at 18,050 ft (5,500 m); climb to 16,405 ft (5 ,000 
m) in 6 minutes O seconds; service ceiling 26,250 ft 
(8,000 m); range 435 miles (700 km). 
Weights: empty 2,529 lb (1,147 kg); maximum 
take-off3,9681b (1,800 kg). 
Dimensions: span 35ft 2 in (10.72 m); length 24ft 
9.25 in (7.55 m); height 9 ft 4.5 in (2.85 m); wing 
area 192.68 sq ft ( 17.90 m1) . 

Armament: two 7.7-mm (0.303-in) machine guns 
and provision for light bombs. 

This PZL P.ll c is seen in the co/ors of the 122nd 
Squadron of the 2nd Krakow Aviation Regimelll. 
C 1988, &U1o-Service SA. Gtneva Phmo: M. Hodeir 
C 1990. Tnlnslation and adapuu.ionby Edito-SuviceSA 01 07501 .11 
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Israel Aircraft Industries KFIR 

l 

An Israelí Mirage 
Making its ftrst appearru1ce in April 1975, the 
Kfir-Cl was the airframe ofthe IAI Nesher (itself 
an unlicensed and simplitied copy ofthe Dassault 
Mlrage Ill) with an American 179 turbojet and 
Israeli electronics. The result was a modestly 
successful fighter with ground-attack capability, 
and 27 aircraft were built. 

Domestic backborne for the Israelí air force 
Further development was already in hand, and in 
July 1976 the lsraelis revealed the Kfir-C2 with 
small canard surfaces just behind the engine inlets 
for better fíeld performance and agility, especially 
in the primary ground- attack role. The Kfir-TC2 
was produced as a two-seat traíner equívalent 
wíth combar capability, and total production of 
these t wo varíants was 185. The definitive model, 
revealed in 1983, is the Kfir-C7 conversion of the 
-C2 with a more powetful engine, greater weapon 
load, flight refueling capability, improved elec­
tronícs, and a revised cockpit with HOTAS 
(Hands On Thrortle And Stick) controls. The 
comparable two-seat version is the Kfir-TC7 used 
for specialist tasks such as electronic warfare. 

Principal vers ions 
Kfir-Cl (ini tial single-seater), Kfir-C2 (canarded 
s ingle-seater), Kfir-TC2 (two-seater), Kfir-C7 
(upgraded single-seater), Kfir-TC7 (upgraded 

two- seater), and F-21A (leased type in two ver­
sions for US Navy and US Marine Corps). 

Principal users 
Colombia, Ecuador, Israel, and USA. 

.-----TECHNICAL DATA ---~ 
Type: TAJ Kfir-C7 single-seat attack plane and 
fighter. 
E ngine: one 18,750-lb (8,505-kg) reheated thrust 
General Elect:ric 179-GE-J 1 E turbojel. 
Performance: maximum speed 1 ,516+ mph 
(2,440+ km/h) orMach 2.3+at 36.000ft (10,975 m); 
initial cl imb rate 45,930 ft (14,000 m); service 
ceiling 58,000 ft ( 17,680 m); radius 548 miles (882 
km). 
Weights: empty 16,060 lb (7 ,285 kg); maximum 
takc-off36,3761b (16,500 kg). 
Dimensions: span 26 ft 11.5 in (8.22 m); length 51 
ft 4.25 in ( 15.65 m); height 14ft 11.75 in (4.55 m); 
wing area 392.47 sq ft (36.46 m') including canards. 
Armament: two 30-mmcannon and upto 13,415lb 
(6,085 kg) of disposable s tores. 

This F-21 A served with the US Marine Corps' VMFT-
401 ''aggressor" squadron based al Yuma.Arizona,for 
dissimilar a ir comba/ maneuver training. 

C 1988. Edho-Setvkt SA. Gene~ 
C 1990. Tt:lnsta~ion and ndnptntion by Edito-Service SA 

PhotolA.l. 
DI 07S 02.09 
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Pilatus PC-6 PORTER & TURBO-PORTER 

A for tunate detour 
Whi le considering a new trainer to replace its PC-
3, Pilatus sidetracked and in 1957 opted for the 
development of a STOL uti li ty light transpon 
with landing gear tbat could be adapted for land, 
snow and water operations. The PC-6 Porter flew 
in M ay 1959 with a 340-hp (254-kW) Lycoming 
GS0-480 piston engine, and from this beginning 
sprang a prograrn that continues to the present. 

Shift into high gear 
PiJatus soon real ized that the basic piston-engined 
model should be supplemented by a turboprop­
engined type, and in May 1961 there flew the fust 
PC-6/A Turbo-Porter with 523-shp (390-kW) 
TurbomecaAstazou ll. This was the beginning of 
another series that includes a large number of 
variants as well as a licensed version made in tbe 
USA by Fairchild and further developed into the 
military AU-23A Peacemaker. 

Principal versions 
PC-6 (initial model), PC-6/350 (upgraded model 
with 350-hp/261-kW IG0-540 engine), PC-6/A 
(Astazou turboprop), PC-6/B (Pratt & Whitney 
Canada PT6A turboprop), and PC-6/C (Garrett 
TPE-331 turboprop ). 

Principal users 
Just under 500 aircraft are used in about 50 coun­
tries. 

.---- TECHNICAL DATA -----., 
Type: Pilatis PC-6/B2-H2 Turbo-Porter one-crew 
STOL utility lighl transpon. 
Engine: one 680-hp (507-kW) Pratt & Whitney 
Canada PT6A-27 turboprop. 
Performance: maximum speed 161 mph (260 km/ 
h) at 10,000 ft (3,050 m); inllial climb rate 941 ft 
(287 m) per minute; service ceiling 28,000 ft (8,535 
m); range 652 miles ( 1,050 km). 
Weights: empty 2,685 lb (1 ,218 kg); maximum 
take-off 6,107 lb (2,770 kg). 
Oimensions: span 49ft 8 in (15.13 m); length 35ft 
9 in ( 10.90 m); height 1Oft 6 in (3.20 m); wing area 
31 O.ül sq ft (28.80 m2) . 

Payload: upto lO passengersor2,491 1b(1,130 kg) 
of freight. 

Particular/y we/1 suited to operation in mountainous 
oreas, the PC·6 is employed in severa/ coumries for 
tasks where irs STOL pe,formancefrom rouglz airstrips 
is inva/uable. 
() 1988. Edilo-Service SA. Oeneva 
C> 1990. Traru.lalion and adllpuation by 

Pho1o: B. Thou~nel 
Edloo-Sendce SA DI 075 01.15 
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Attack and close support 

Aeritalia/ Aermacchi/EMBRAER AMX 

Italian-Brazilian co-operation 
During 1977 the ltalian air force issued a require­
ment for a light attack warplane to replace its 
Acrita lia G91 R and G91Y aircraft.ln the same 
year the Brazilian air force recognized a s imilar 
requiremcnt for an EMBRAER AT-26 Xavante 
replacement, and the two countries agrced on the 
collaborative development ofthe Italian MB-340 
concept. 

Multi-role capability 
The rype that resulted from the program is now 
called the AMX, and first flew in prototype form 
during M ay 1984 for a service debut in 1988. The 
AMX is conventional in design and construction, 
but is notably agile and, despite the lack of radar 
in its bas ic form, a highJy capable auacker with 
othcrwise advanced sensors. There is also an 
AMX(T) two-seat conversion trainer, and plans 
call for thc development of a radar-fittcd version 
for the anti-ship role with missile armament. 
Production is envisaged of252 single-seat and 65 
two-seat aircraft, 187 and 51 ofthem respective! y 
for Italy. 

Principal versions 
AMX (single-seater) and AMX(T) (combat-ca­
pable two-seater). 

Principa l users 
Brazil and ltaly. 

1 

TECHNICAL DATA 
Type: Aerital ia/ Aennacch i/EMB RAERAMX single 
seat multi-role el ose a ir suppon , balllefield interdic­
tion and reconnaissance warplane. 
Engine: ene 1 1,030-lb(5,003-kg) lhrust Rolls-Royce 
S pe y RB 168 Mk 807 turbofan built under !icen ce in 
Ita! y by Alfa Romeo A vio. Fiat and Piaggio. 
Performance: maximum speed 568 mph (9141an/ 
h) at 36,090 ft ( 11 ,000 m); initia.l climb rate 12,600 
ft (3,840 m) per minute; service ceiling 42,650 ñ 
(13,000 m); radius 550 miles (890 km). 
Weights: empty 14,770 lb (6,700 kg); maximum 
take-off 27,558 lb ( 12,500 kg). 
Dimensions: span 32 ft 9.75 in ( 10.00 m); lenglh 44 
ft 6.5 in ( 13.575 m); height 15 ft 0.25 in (4.576 m); 
wing area 226.04 sq ft (2 1.00 m1). 

Armament: onc 20-mm muhi-barrel cannon or 
(Brazilian aircraft) two 30-mm cannon, and up 10 

8,377 lb (3,800 kg) of disposable stores. 

The AMX is a simple and ajJordaiJ/e light warplane that 
nonetheless possesses good combat capabiliry. 
Cl l988. Echto-Scrvtce SA. Oeneu Phoco: At'fltalia/Acmuochi/Emlner 
O 1990. ,._sla<lon and ldapuoi<>n by EdoiOoS<r>"" SA DI 015 0108 
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Attack and close support 

SEPECAT JAGUAR A 

Dual nationality and dual capability 
In 1965 France and Great Britain decided that 
their requirements fora supersonic advanced train­
íng and attack/close support plane were so close 
that a common type would suit both operators and 
save considerable development cost. Developed 
by SEPECAT (a Britísh Aírcraft Corporation and 
Bregue! consortium) on thc basis of the latter 
company's Br.121 proposal, the Jaguar first tlcw 
in September 1968 wíth theAdour turbofan devel­
oped from the Turboméca Turmalet and Rolls­
Royce RB.l72. 

French attack version 
The single-seat variant accepted for first-líne 
French service was the Jaguar A, which was based 
on the Jaguar E two-seat trainer with a shorter 
fuselage. The Jaguar A first tlew in March 1969 
and entered service in 1973. The French opted for 
a 1ess comprehensive avíonícs suíte than the Brit­
ísh, íncluding a less sophístícated nav/anack sys­
tem based on a twin-gyro platform, Doppler navi­
gation, and a modest SFIM 31 weapon-aimíng 
system even though the accurate delivery of nu­
clear weapons was envisaged. The last 30 of the 
160 warplanes have the ATLIS ll designator pod 
allowíng use of the AS.30L laser- homing air-to­
surface míssile. 

Principal version 
Jaguar A (French tactical fighter now upgraded 
with bener electroníc countermeasures). 

Principal user 
France. 

TECHNICAL DATA -----, 
Type: SEPECAT Jaguar A single-sea! tactical sup- 1 
port warplane. 
Engines: two 7,305-lb (3.313-kg) reheated thrust 
Rolls-Royce{J\Jrboméca Adour Mk 102 turbofans. 
Performance: maximum speed 990 mph ( 1,593 
km/h) or Mach 1.5 at36,090 ft (11 ,000 m); climb to 
30,000 ft (9, 145 m) in slightly more than 1 minute30 
seconds; servicecciling45,930ft(l4,000 m); radius 
357 miles (575 km) on a lo-lo-lo mission. 
Weights: empty 15,432 lb (7,000 kg); maximurn 
take-off34,612lb ( 15,700 kg). 
Dirnensions: span 28 ft 6.1 in (8.69 m): length 55 ft 
2.6 in (16.83 m); height 16ft 0.5 in (4.89 m): wing 
area 258.34 sq ft (24.00 mZ). 
Armament : two 30-mm cannon and up to 10,000 lb 
(4,536 kg) of disposable stores. 

Jaguar As of rile French a ir force's 11 e Escadre de 
Chasse 01·er Chad, where French air supporr has been 
viral in preserving rile srams qua. N ore rile camoujlage 
adoptedfor rhis rheare.:.;.r. _____ _ 

C 1988. &hto-Savioe SA, Gene u Phoco: OllleJ Rolle/SIRPA A.Jt 
C 1990, TrarullllOCI 1nd ldapalion by Edito.Stl'llce Si\ DI 07, ll.OI 
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Beech T-34 MENTOR 

A USAF success for Beech 
In December 1948, Beech flew its Model 45 
prototype trainer based on the Model33 Bonanza. 
The ncw plane introduced tandem seating and, in 
place of the Bonanza's V-tail, a conventional tai l 
unit. Early in 1950 the USAF acquired three 
Model 45s for evaluation as YT-34s. It was only 
in March 1953 that the first production order was 
placed for an eventual total of 450 T-34As pow­
ered by the 225-hp ( 168-kW) Continental 0-470-
13 piston engine. The US Navy then entered the 
program with a final total of 423 T-348 Mentors, 
and additional aircraft were bui1t under license in 
Argentina, Canada, and Japan. 

Second-genera tion derivative 
Early in 1973, the US Navy decided to investigate 
a turboprop-powered variant of the Mentor, and 
the YT-34C prototype first flew in September 
1973 with a PT6A turboprop, irnproved avionics, 
and an air-conditioning system. The US Navy 
took 334 of the T-34C, and Beech also produced 
as a priva te venrure the T-34C-l armed model for 
forward a ir control and tight attack purposes. 

Principal vers ions 
T-34A(initial piston-engined version forthe USAF 
and export), T-348 Mentor (inltial naval vcrsion 
with 225-hp/168-kW 0-470-4 engine), T-34C 
(turboprop-powered naval mode1), Turbine Men-

tor34C (ex por! version ofthe T-34C), and T-34C-
1 (arrned version of the T-34C). 

Principal users 
Algeria, Argentina, Chi le, Colombia, Dominican 
Republic, Ecuador, El Salvador, Gabon, Indone­
sia, Japan, Mexico, Morocco, Peru, Philippines, 
Spain, Taiwan, Turkey, Uruguay, USA, and Vene­
zuela. 

.......--- TECHNICAL DATA - ---, 
Type: Beech T-34C two-seat primary ttainer. 
Engine: one 715-shp (533-kW) Pran & Whitney 
Cananda PT6A-25 turboprop nat-rated to 550 shp 
(410 kW). 
Performance: maximum speed 246 mph (396 km/ 
h) at 17,000 ft (5, 180m); initial climb rate 1,480 ft 
(451 m) per minute; service ceiling 30,000 ft (9, 145 
m); range 814 miles ( 1,310 km). 
Weights: empty 2,960 lb ( 1,343 kg); maximum 
take-off 4,300 lb ( 1 ,950 kg). 
Dim ens ions: span 33 ft3.9 in ( 10.16 m); 1ength 28 
ft 8.5 in (8.75 m); height 9ft 7 in (2.92 m); wing area 
179.6 sq ft (16.68 m1). 

Armament: none. 

T-34C-ls of the Algerian airforce, which opera tes the 
typefor primary training with a secondary tasking of 
weapon training a/U/Iight anack. -----------------
O 1988. Edu~.cc. SA. (kneva 
C> 1990. T ............ and adopeation by Edtl<)o5er<lcc SA 

Pboto:Becch 
0107, 11.02 
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de Havilland Canada DHC-5 BUFFALO 

lnspired by the US Army 
The Buffalo (initially Caribou ll) was produced 10 
mee1 a US Army requiremenl for a successor 10 
the DHC-4 Caribou providing lhe same type of 
STOL capabiJity wi1h higher payload and fligh1 
performance. The type firsl flew in April 1964, 
bu1 only four of the initial DHC-5 model were 
produced as lhe US Army placed no produclion 
contract. Tbe design was typical of DHC twin­
engined airliflers, with a high-set wing accommo­
daling exlensivehigh-lifl devices, andan upswepl 
1ail aJJowing the incorporation of a rear rarnp/ 
door. 

More power and higher weights 
DHC lhen switched lO the DHC-5A model wilh 
grealer power and payload. Sorne 15 of tbese were 
ordered by Canada as CC-115s, and six were la1er 
converted for coastal patro1 and SAR: anolher 18 
and 16 were deli vered 10 8 razil and Peru respec­
live1y. The definitive model was lhe DHC-50 
wilh still more power and greater pay1oad, and 
producúon of this model was completed in Fcbru­
ary 1987 to bring Buffalo production toa total of 
123 aircrafl. 

Principal versions 
DHC-5 Buffalo (pre-produclion model forthe US 
Army), DHC-5A Buffalo (initial production model 
wilh an 11,200-lb/5,080-kg payload and CT64-

810-1 turboprops), and DHC-5D Buffalo (defini­
tive model). 

Principal users 
A bu Dhabi, Brazil, Cameroun, Canada, Ecuador, 
Egypt, Kenya, Mauritania, Mexico, Oman, Peru, 
Sudan, Tanzania, Togo, Zaire, and Zambia. 

1 

TECHNICAL DATA -~ 
Type: de Havilland CanadaDHC-50 Buffalo three­
crew STOL transpon. 
Eogines: rwo 3,133-shp (2,336-kW) General Elec­
tric CT64-820-4 turboprops .. 
Performance: maximum speed 290 mph (467 km/ 
h) at 10,000 ft (3,050 m); initial climb rate 1 ,820 ft 
(555 m) per minute; service cei ling 27,000 ft (8,380 
m); range 69 1 miles (1,112 km) wi th maximum 
payload. 
Weights: empty 25, 160 lb (11,412 kg); maximum 
take-off 49,200 lb (22,316 kg). 
Dimensions: span 96ft O in (29.26 m); length 79ft 
O in (24.08 m); height 28 ft 8 in (8.73 m); wing area 
945.0 sq ft (87 .8 m2). 

Payload: 4 1 troops, or 35 paratroops, or 24 litters 
plus s ix auendants, or 18,000 lb (8,165 kg) of 
freight. 

Tlze US Army evaluated tlze DHC-5 as tlze YAC-2 (later 
C-7A andfinally C-8A), blllthen p/aced no production 
orders for tlzis simple yet effective STOL airlifter. 
O 1988, Edito-Strv;c;e SA. Otne~• Photo: De Uavtllllnd Camada 
O l990. TransJation alld adllptllllon by Edito-Servicc: SA DI 07.S JI .Ol 
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British Aerospace CANBERRA 

A new perspective for the Canberra 
The English Electric Canberra was a pioneering 
turbojet-powered light bomber, and ftrst flew in 
May 1949. No thought was g iven to a trainer 
model unti l the Canberra B.Mk 2 was already in 
service. Thus all the Canberra bomber units had 
formed by the time the Canberra T.Mk 4 first tlew 
in June 1952 for a service debut in 1953. 

A gamut of models 
The T.Mk 4 featured side-by-side seating for the 
two pilots, with the navigator located behind the 
left-hand (pupil's) seat. Though the T.Mk 4 was 
the basic conversion trainer, there later appeared 
a number of more specialized trainer models, and 
thesc rema in in valuable service up to the prcsent. 

Principa l versions 
Canberra T.Mk 4(conversion trainerderived from 
the B.Mk 2), Canberra T.Mk 11 (B.Mk 2 conver­
sion for training Gloster Javelin night fighter 
crews), Canberra T.Mk 13 (T.Mk 4 version for 
New Zealand), Canberra T.Mk 21 (B.Mk 20 con­
version for Australia), Canberra T.Mk 17 (24 
B.Mk 2 conversions for electronic countermea­
sures training with the ECM suite of the V-bomb­
ers), Canberra T.Mk 19 (eight T.Mk 11 conver­
sions as "silent target" aircraft), Canberra T.Mk 22 
(PR.Mk 7 conversions with Blue Parrot radar for 
naval training), Canberra T.Mk 64 (T.Mk 4 ver-

sion for Australia), and Canberra T.Mk 84 (T.Mk 
4 version for Venezuela). 

Principal users 
Argentina, Australia, Great Britain, India, New 
Zealand, Peru, South Africa, Venezuela, and 
Zimbabwe. 

TECHNICAL DATA 
Type: British Aerospace Canberra T.Mk 17 two/ 
three-seat electronic warfare trainer. 
Eogines: two 6,500-lb (2,948-kg) thrust Rolls-Royce 
Avoo Mk 101 turbojets. 
Performance: maximum specd 570 mpb (917 km/ 
h} at medium altitude; initial c limb rate 3,600 ft 
( 1,097 m) per minute; service ceiling 48,000 ft 
(14,630 m); range 2,660 mi les (4,280 km). 
Weights: empry 22,900 lb ( l 0,387 kg); maximum 
take-off 46,000 lb (20,865 kg). 
Dimeos ions: span 64ft O in ( 19.51 m)excluding tip 
tanks; length 68 ft 6 in (20.90 m); height 15 ft 8 in 
(4.78 m); wing area 960.0 sq ft (89. 18 m2

). 

Armament: none. 

The Canberra T.Mk 17 is used for ECM training by 
No.360 (Joi111 Services) Squadron, one of the specia/­
ized Canberra operator units /ocated at RAF Wyton. 
C 1988. Edito-Service SA, Ocncva Pboto: c:olL Bigel 
C 1990. TrusWlon llldldopuuon by &ltiO-S<IVice Sil DI 07S 11.04 
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Fokker Dr 1 

Rapid response 
As soon as the Sopwith Triplane appeared over 
the Westem Front in rhe spring of 1917, German 
pilots were highly impressed by its agi lity and rate 
of climb. German designers responded swiftly 
with a number of triplane designs, including the 
Fokker V 3 prototype designed by Reinhold Platz 
with cantilever wings. These vibrated in flight, so 
the V 4 prototype added lightweight interplane 
struts as well as a number of aerodynamic features 
to improve the airead y high leve! of maneuvera­
bility produced by compact overall dimensions, 
large control surfaces, and the grouping of all 
weighty items close to the center of gravity. 

A limited career 
The plane entered production in the summer of 
1917 as the F l, a designation soon altered to Dr l . 
The new fighter was produced to the extent of 
sorne 300 or more aircraft with either a German 
rotary engine ora Swedish license-built version 
of a French one. There were initially a number of 
wing structural failures beca use of manufacturing 
deficiencies, but once these had been remedied 
the type became the favorite mount of severa! 
aces, including Manfred von Richthofen. In the 
type of defensive operation forccd on the Ger­
mans by Lhis time in the first World War, thc aces 
could exploit the type's supreme agility to offset 
its inferior flight performance. The last Dr ls werc 
phased out ofservice in mid-1918. 

Principal version 
Dr I (only production model). 

Principal user 
Germany. 

TECHNICAL DATA ::J 
Type: Fokker Dr 1 single-seat fighter. 
Engine: one 110-hp (82-kW) Oberürse1 Ur.ll or 
Thulin-bui1t Le Rh6ne 9 rotary pis10n engine. 
Performance: ma¡¡imum speed 103 mph (165 km/ 
h) at 13,125 ft(4,000 m); climbto3,280ft(l ,OOOm) 
in 2 minutes 54 seconds; service ceiling 20,015 ft 
(6,100 m); endurance 1 hour 30 minutes. 
Weights: empty 895lb (406 kg); maximum take-off 
1,290 lb (585 kg). 
Dimens ions: span 23 ft 7.5 in (7 .20m); length 18 ft 
11.25 in (5.77 m); height9 ft 8.25 in (2.95 m); wing 
area 201.29 sq ft (18.70 m2

). 

Armament: two0.312-in (7 .92-mm) m achine guns. 

The Dr/wasa warplane rhar has exercised a continuing 
fascination. The rype has been quite widely reproduced 
in replicajorm (often with a radial engine), and this is 
just such a machine at a French a ir display. 
C 1988. EdJto-Service SA. Ocnc.va PhOilo: F. Robtncau 
C) 1990. TraruJauon and adapw¡on by Ed1~rvtce SA DI 075 11.0~ 
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r Land based helicopter 

Aérospatiale AS 350 ECUREUIL 

Alouette successor 
The Ecureuil (squirrel) was designed to succeed 
the Alouette. but in fact has been produced to 
complement rather than supplant the older type. 
Based on a simple dynamic system and a low­
maintenance rotor design, theAS 350 first flew in 
prototype form during J une 1974 and soon pro ved 
that its design team had succeeded in lowering 
noise levels and reducing both maintenance and 
operating costs. 

1\vo basic models 
TheAS 350 is produced in two basic variants. For 
the North American market, the AS 350C Astar is 
powered by an American engine, the 616-shp 
(459-kW) Lycoming LTSIOI -660A2, whlle the 
AS 350B Ecureuil has a French engine. The two 
variants are offered with a wide assortrnent of 
optional avionics. Further development has pro­
duced military models, as well as civil variants 
with a twin-engined powerplant. 

Principal versions 
As 350B Ecureuil (standard civil helicopter), AS 
3508-1 Ecureuil (version with the 684-shp/51 0-
kw Arríe! ID turboshaft), AS 350C Astar (initial 
version for theNorth American market), AS 3500 
Astar (version of the AS 350C available from 
1978 with a more powerful engine), AS 350L-l 
Ecureuil (military model with the Arriel ID and 
outriggers for armament), AS 350L-2 Ecureuil 

(improved military model with the 691-shp/515-
kW Arriel IDl turboshaft), and Helibras HB 350 
Esquilo (AS 350B license-built in Brazil). 

Principal users 
many countries includingAustralia, Brazil, France, 
and USA. 

TECHNICAL DATA ~ 
Type: Aérospatiale AS 350B Ecureuil one-crew 1 

uti1iry light he1icopter. 
Engine: one 641-shp (478-kW) Turboméca Arriel 
m turboshaft. 
Performance: maximum speed 144 mph (232 km/ 
h) at optimum a ltitude; initial climb rate 1,575 ft 
(480 m) per minute; scrviceceiling 16,000 ft (4,875 
m); range 441 miles (71 O km). 
Weights: empty 2,304 lb ( 1,045 kg); maximum 
take-off 4,630 lb (2,100 kg). 
Dimensions: main rotor diameter 35 ft 0.75 in 
(10.69 m); length overall. rotors tuming 42ft 8 in 
( 13.00 m); height 1Oft 1.25 in (3.08 m); main rotor 
disc area 966. 12 sq ft (89. 7 5 m'). 
Payload: five passengers or 1,984 lb (900 kg) of 
freight. 

Though designed as a civil helicoprer,rlre Ecureuil Iras 
foundfavour wirh severa/ milirary operarors (such as 
rhe Frenclr army)for liaison. 

-----
0 1988. Ed.Jt,o.Strvic:e SA, Ocneva Pboco: A~r~tiak. 
CI I990, Tra.nslatlon a.nd lldaptalion by E<bto-Servlee SA D 1 07S 11.06 
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Light bomber 

Breguet BRE.693 and BRE.695 

A family of warplanes 
In 1935 the French air ministry wanted a twin­
engined fighter with a crew of three, and Breguet 
responded with the Bre.690. The protorype flew 
in March 1938, but the Potez630 was selected for 
production. The Breguet plane clearly had great 
potential, however, and the type was recast as a 
two-seat attack bomber, with the navigator's 
position replaced by interna! bomb stowage. 

Heavy a rmament 
Other armament comprised one cannon and two 
machine guns thatcould be depressed by the pilot 
for ground-attack work, a trainable machine-gun 
for the radio operatOr/gunner, and a gun fixed in 
the fuselage (later supplemented by two more in 
the nacelles) to ftre down and to the rear for 
strafing. This Bre.691 first flew in May 1939, and 
was ordered into production in Bre.693 and 
Bre.695 variants. Production totalled 254 and 50 
respective! y, the Bre.693s suffering heavily in the 
Battle of France and the Bre.695s entering service 
only in the closing stages of the campaign. 

Principa l versions 
Bre.693 (initial model) and Bre.695 (altemative 
model with 825-hp/615-kW Pratt & Whitney 
SB4G TWin Wasp Junior radials). 

Principa l users 
France, Germany, and Ttaly. 

TECHNICAL DATA ::=::-1 
Type: Breguet Bre.693AB.2 rwo-seatattack bomber. 
Engines: two 700-hp(522-kW)Gnome-Rhone 14M-
6n radial piston engines. 
Performance: maximum speed 304 mph (490 km/ 
h) at 16,405 ft (5,000 m); climb to 13,125 ft (4,000 
m) in 7 minutes 12 seconds; service ceiling not re­
vealed; range 839 miles ( 1,350 km). 
Weigbts: empty 6,636 lb (3.010 kg); maximum 
take-off 10,803 lb (4,900 kg). 
Dimensions: span 50ft 5 in (15.37 m); length 31 ft 
8.75 in (9.67 m); height 10ft 5.75 in (3. 19 m); wing 
area 314.32 sq ft (29 .20 m2). 

Armament: one 20-mm cannon and four or six 
0.295-in (7.5-mm) machine guns, and up to 8821b 
(400 kg) of bombs. 

A Bre.695AB.2 of the le Escadrille of GBA 1151. As 
indicated by the red and yellow bands, this photograph 
was taken dtuing rile tmit's service wirh the Vichy 
French air force. In November 1942 al/ surviving 
Bre.693sand Bre.695s were raken o1•er byGermanyand 
la ter transferred to lralyfor use as operationalrrainers. 

C 1988. Echto-Scrvice SA, Ocnt:'t'll 

e 1990. Translauon 11\d adapu¡non by Ed1to-Seriioe SA 
Piloto' S.H.A.A. 

DI 01311.07 
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Aermacchi MB-339 

Multiple concepts 
When Lhe Ilalian a ir ministry requested a replacc­
ment for the Aermacchi MB-326 and Aeritalia 
091 T trainers, Aeronautica Macchi responded 
with ninc proposals. Seven were rejected on 
grounds of inadequate perfonnance or too high a 
cost, Jeaving as fmal contenders Lhe MB-339L 
with a Turboméca Larzac turbofan and the MB-
339V wilh a Viper turbo jet. In February 1975, the 
latter was chosen for development as it offered 
considerable commonality of engine and airframe 
with Lhe MB-326K. 

Staggered seating 
By comparison with the MB-326, the MB-339 has 
a deeper forward fuselage with the vertically 
staggercd seats that provide the instructor with an 
excellent forward field of vision. The first proto­
type flew in August 1976, and the fust MB-339A 
production aircraft flew in July 1978. 

Principa l versions 
MB-339A (initial model), MB-339PAN (aero­
batic display team model with smoke-generating 
equipment), MB-339B (improved model with 
Vi per Mk 680,larger tip tanks, and greater weapon 
load), MB-339C (much upgraded model with 
Viper M k 680-43 and the nav/attack system of the 
MB-339K s ingle-seat attack variant), and MB-
3390 (proposcd model with the Pratt & Whitney 
Canada JT15D turbofan). 

Principal users 
Argentina, Dubai, Ghana, ltaly, Malaysia, New 
Zealand, Nigeria, and Peru. 

TECHNICAL DATA 
Type: Aermacchi MB-339A two-seat basic and 
advanced flying trainer with weapon training and/or 
light attack capability. 
Engine: one 4,000-lb (1,814-kg) thrust Piaggio­
built Rolls-Royce Viper Mk 632-43 rurbojel. 
Performance: maximum speed 559 mph (900 km/ 
h) at sea level; initial climb rate 6,595 ft (2,010 m) 
per minute; service ceiling 48,000 ft (14,630 m); 
radius 168 miles (270 km) with a 1 ,36 1-kg (3,000-
lb) warload. 
Weights: empty 6,9 11 lb (3, 135 kg); maximum 
take-off 12,996 lb (5,895 kg). 
Dimensions: span 35 ft 7.5 in ( 10.858 m) o ver ftxed 
tip tanks; length 36 ft 1 O in ( 10.972 m); height 13 ft 
1.25 in (3.994 m); wing area 207.75 sq ft (19.30 m2

). 

Armameot: up to 4.000 lb ( 1,814 kg) of disposable 
stores. 

The MB-339 series has the adl'alltages o[ considerable 
commonality with rile preceding MB-326 [ami/y, but 
offers its crew a much improved cockpit with more 
advanced avionics and vertical/y staggered seating. 
() 1988. Edi.tO-Service SA. Oc.neva Pboto: Aermacchi 
C 1990, Trwl:uion and lldlptation by Edno-So-viceSA DI 075 11 .08 
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r Reconnaissance and observation 

Lockheed SR-71 

Too high and fast for interception 
Generally known as the "Blackbird" for its spe­
cial radar-absorbing and heat-emitting black paint, 
the SR-7 1 was retired from first-line service in 
1990 afler a career in which its extraordinary 
speed and operating altitude rendered it all but 
immune to interception as ít flew huge reconnais­
sance missions with its classífied optical, therma1, 
and e1ectronic sensors. 

Long lineage 
Píloted by two men wearing space suits, the SR-
71 retains thedistinction ofhavíng been the world 's 
fastest operational plane, and was deríved from an 
obscure program whose first fruits werc the A- 11 
drone-carrying reconnaissance platform and the 
YF-1 2 interceptor. The SR-71 entered service in 
1966. The keys to the type's performance were 
very clevcr aerodynamic and structural design 
using a blcnded fuselage/wíng arrangement, tita­
nium as the primary material and the special 
engines which at high speed generated theír power 
more as inlet suction than as exhaust thrust. Al­
though the type had good range on interna! fue!, it 
was generally operated with a force of Boeing 
KC-1 35Q Stratotankers specially adapted to carry 
and transfer the uníque fue! blend used by the SR-
71's engincs. 

Principal vers ions 
SR-71A (31 production aircraft), SR-71B (two 

pílot traíníng aircraft with a raised rear cockpit), 
and SR-71C (one SR-71 A converted to SR-71 B 
standard). 

Principal user 
USA. 

.----- - TECHNICAL DATA - - ----, 
Type: Lockheed SR-71A two-seat strategic recon­
naissance plane. 
Engines: two 32,SOO-Ib ( 14,724-kg) reheated thrust 
Pran & Whimey JS8 (JT 11 D-208) bleed turbojets. 
Performance: maximum speed 2,2SO mpb {3,620 
krn/b) or Mach 3.4 at high alt itude; initial climb rate 
not revealed; service ceiling 100,000 ft (30,480 m); 
range 2,980 miles (4,800 km). 
Weights: empty 60,000 lb (27,216 kg); maximum 
take-off 170,000 lb (77 ,111 kg). 
Dimensions: span SS ft 7 in (16.94 m); Jength 107 
ft S in(32.74 m); height 18 ft6 in (S.64 m); wingarea 
1800.0 sq ft ( 167.3 m2

). 

Armament: none 

An SR-71A 011 ji11al approach. A/lrhe "8/ackbirds" 
were operated by rile 9th Srraregic Reco11naissallce 
Wing arBea/e A ir Force Base, California, with derach­
mellts in Great Britain and 011 Oki11awa. ----------------
C 1988, Edito-Servlce SA. Gc:ncv1 
C 1990. Tranllatlon o.nd lldaptation by Ed1to-Serv1Ce SA 

PilotO~ OR 
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Transport and utility 

CASA C-212 AVIOCAR 

Spanish a ir force requirement 
Necding to replace its miscellany of obsolete 
transports, thc Spanish airforce requested a simple 
yet effectivc airlifler offering STOL capabi lity, 
modest performance, and low purchasc and opcr­
atingcosts. The first C-212 flew in March 1971 as 
a high-wing monoplane with an upswept tai l to 
allow the incorporation of a rear ramp/door ar­
rangement. 

lndonesian co-production 
The Aviocar is well suited to the needs of third­
world countries. and much of this demand is 
serviced by licensed production in indonesia. 
Although dcsigned for the military, the typc has 
secured limited civil sales. 

Principal versions 
C-2 12A (initial model with 750-shp/560-kW 
TPE331-5 turboprops and a 4,409-lb/2,000-kg 
payload), C-212 Series 100 (civil version), C-
212B (photo-survey), C-212C(Series 100 aircraft 
in military service), C-2120 (navigator traincr), 
C-212Serics 200 ( 1979 variant with greaterpower 
and higher payload in a stretched fuselage), and C-
212 Series 300 (latest version with greater span, 
increased weights, and provision for electronics 
or armamcnt in specialized models). 

Principal users 
A bu Dhabi,Angola, Bophuthatswana, Chad, Chile, 
Colombia, Djibouti, France, Indonesia, Jordan, 

Lesotho. Mexico, Nicaragua, Panama, Paraguay, 
Portugal, Somalia, Spain, Sudan, Sweden, Thai­
land, Uruguay, Venezuela, and Zimbabwe. 

TECHNICAL DATA ----,~ 
1 Type: CASA C-212 Series 200 Aviocar two-crew 

STOL utility transpon. 
Engines: two 900-shp (671-kW) Garrett TPE331-
10R rurboprops. 
Performance: maximum speed 233 mph (375 km/ 
h) at 10,000 ft (3.050 m): initia1 climb rate 1,555 ft 
(474 m) per minute: service cei1ing 28,000 ft (8,535 
m); range 253 miles (408 km) with maximum pay­
load. 
Weights: empty 9,072 lb (4, 11 5 kg); maximum 
take-off 16,424 lb (7 ,450 kg). 
Dimensions: span 62 fl4 in ( 19.00 m); length 49ft 
9 in (15.16 m); height 20 fl8 in (6.30 m); wing area 
430.56 sq ft (40.00 m2). 

Payload: 24 troops, or 23 paratroops. or 12 litters 
plus four attendants. or 6,107 lb (2,770 kg) of 
freight. 

The Aviocar has been a considerable commercial suc­
cess for CASA. This is an example of the C-212 Series 
200 in service witil lile airarm ofthe Mexicannavyfor 
coastal potro/. 
C 1988. EdHo-Sc:rvic:e SA. Geneva 
... 1990. Tran~l11.t1on and &bfUJJon by Ed1to-Setvt« SA 

PbOIO: DR 
01(77S 11 .10 
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Loire 46 

Variants with inline and radial engines 
Ln the early 1930s, the French air force called for 
a new fighter powered by the 690-hp (515-kW) 
Hispano-Suiza 12Xbrs inline engine, and one of 
the IOcompetitors was the Loire43, a bracedgull­
wing monoplane of stressed-skin metal consrruc­
tion with fixed tailwheel landing gear. This first 
flew in October 1932 but crashed in the following 
ycar. The company had already completed one 
example of a radial-engined version, theLoire 45 
with the 740-hp (552-kW) Gnome-Rhone 14Kds, 
and this flew in February L 933. 

Inbuilt obsolescence 
Despite the fact that the first low-wing mono­
planes with retractable landing gear were appear­
ing, continued development of the Loire 45 re­
sulted in the aerodynamically refined Loire 46 
that first flew in September 1934. An order for 60 
aircraft was placed in the spring of 1935. Five 
aircraft were delivered to the Republican side in 
the Spanish Civil War ( 1936-39), and the others 
served with French first-line units (notably the 
four escadrilles of the 6c Escadre at Chartres) 
until retired to the gunnery school at Cazaux 
during March 1939. 

Principal version 
Loire 46 (sole production model). 

Principal users 
France and Spain. 

TECHNICAL DATA -----, 
Type: Loire 46C.l single-seat fighter. 1 

Engine: one900-hp(671-kW)Gnome-Rhone 14Kfs 
Mistral-Major radial piston engine. 
Performance: maximum speed 242 mph (390 km/ 
h) at oprimum altitude: climb 10 3,280 f¡ ( 1,00 m) in 
1 minute26seconds; serviceceiling38,550ft ( 11,750 
m); range 466 miles (750 km). 
Weights: empty 2,998 lb (1,360 kg); maximum 
take-off 4,630 lb (2, 100 kg). 
Oimensions: span 38 ft 9.75 in ( 11.83 m); length 25 
ft 10.25 in (7.88 m); heightl3 ft6.5 in(4.13 m): wing 
area 209.9 sq ft (19.50 ml). 
Armament: four 0.295-in (7.5-mm) machine guns, 1 

and provision for light bombs. 
------

Technically o!Jsolere ar rhe rime of irs service de!Jw in 
November 1936. rhe Loire46 wasallocared roonlyafew 
rmils.As indicared by the insignia ofa winged helmet on 
the Jread of a Gau/islr warrior.these two Loire46s were 
machines of tire 5e Escadril/e of tire 33e Regimem 
d' Aviarían. 
C> 1988, Edno-Sef\'lce SA. Gene>a Ptooi.>; S H.A.A. 
C 1990. Transla1ion and adJpt¡hon by Edito-&rvic:e SA Ol 073 11. 11 
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Seaplane 

Savoia-Marchetti S.56 

Giant seaplanes' smaller brother 
Savoia-Marchetti was best known in the 1920s for 
its largemulti-engined flying boats (especial! y the 
rwin-hulled S.55), but in 1924 unvei led a dainty 
threc-seat type intended for touring and training 
use. ThisS.56 was an unequal-span biplane, mainly 
of wooden construction, and the three occupants 
were located in separa te cockpits: the pilot and co­
pilot side-by-sude, with the third man between 
them and slightly Lo the rear. The 70-hp (52-kW) 
Anzani engine was tocated on the upper wing 
driving a tractor propeller. 

American production 
Comparatively small numbers of the family were 
produccd in Jta ly, including fourused by thc Regia 
Aeronautica for training of military pilots, but the 
type proved very popular in the USA where it was 
liccnse-built by the American Aeronautical Cor­
poration from 1929. American development re­
sulted in the S.56B model. as well as a single 
examplc of the aH-metal Budd BB-1 version. 

Principal versions 
S.56 (initial flying boat model, produced in the 
USA with the 90-hp/67-kW Kinner K5 radial in 
rwo-and three-seat forms), S.56A (amphibian 
devclopment with manually retractable landing 
gear, slightly increased span, andan assortmcntof 
engine typcs), S.56B (Americandevelopmcnt with 

the 125-hp/93-kW Kinner B5 inctuding one ex­
ample with an enclosed cockpit), and S.56C (one 
S.56B conversion to single-seat configuration 
with additional fue! capacity for a round-the­
world flight). 

Principal users 
Italy and USA. 

TECHNICAL DATA 
Type: AmericanAeronautical Corporation (Savoia­
Marcheni) S.56A two/three-seattouring and train­
ing amphibian. 
Engine: one 90-hp (67-kW) Kinner B5 radial piston 
engine. 
Performance: maximum speed 86 mph (138 k:m/h) 
at sea leve!; initial c limb rate not revealed; service 
ceiling 5,480 ft (1 ,670 m); endurance 3 hours O 
minutes. 
Weights: empty 1,450 lb (658 kg); maximum take­
off 2,150 lb (975 kg). 
Dimensions: span 35ft 2 in (10.72 m): length 25ft 
7 in (7.80m); height9 ft9.75 in (2.99 m): wíngarea 
285.25 sq ft (26.50 m2). 

1 Armament: none. 

The only examp/e of the S .56 series sti/1 in airworthy 
condition be/ongs toan American collector. 
Cl l988. Edito-Service SA, Geneva PhotO: F. Robineat.~ 
C 1990, Traru.l&tionand.td.lplll)(lft by Eduo-Suvicc SA DI 015 11.12 
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Attack and close support 

Dassault ETENDARD IVM 

Dassault's risky development 
In the mid-1950s, Dassault began work on three 
prototypes for its Etendard (banner) family. De­
signed to meet a NATO requirement for a Jand­
based light anack fighter capable of operating 
from indifferent airfields, the Etendard ll was 
powered by two Turboméca Gabizo turbojets and 
first tlew in July 1956, whi le theEtendard VI was 
powcred by one Bristol Siddeley Orpbeus tur­
bojet and flew in March 1957. Neither was nota­
bly successful, and both were abandoned. 

Far-sighted evolution 
Dassault considered the NATO specification too 
limiting, and as a prívate venture produced the 
larger and more powerful Etendard IV with po­
tcntial ror developmcnt into a carrierborne strike 
fighter. The Etendard IV first tlew in July 1956. 
The type impressed the French navy, and develop­
mcnt of an Etendard lVM naval model was soon 
in hand. Total production was 76 aircraft (includ­
ing one prototype and six pre-production ma­
chines), and the 69 production ai rcraft served on 
thc carriers Clemenceau and Foch from January 
1962. These aircraft had reatures sucb as fo lding 
wingtips, catapult spools, and an arrester hook. 
The Etendard NP was a photo-reconnaissance 
deriva ti ve of tbe Etendard IVM. 

Principal versions 
Etendard IVM (naval multi-role strike fighter) 

and Etendard IVP (photo-reconnaissanceconver­
sion). 

Principal user 
France. 

TECHNICAL DATA - -
Type: Dassaul1 Etendard IVM single-sea1 carrier­
bome strike fighter. 
E ngine: one 9,700-lb (4,400-kg) thrust SNECMA 
Atar 8B turbojet. 
Per formance: maximum speed 673 mph (1,093 
km/h) at 36,090 ft ( 11,000 m): initial climb rate 
19,685 ft (6,000 m) per minute; service ceiling not 
revealed; radius 435 miles (700 km) on a typical 
mission. 
Weights: empty 13,503 lb (6,125 kg); maximum 
take-off22,652 lb ( 10,275 kg). 
Dimensions: span 3 1 ft 6 in (9.60 m); leng1h 47 ft3 
in (14.40 m); height 14ft 2 in (4.30 m); wing arca 
312.16 sq ft (29.00 m2). 

Armament: two 30-mm cannon, and up to 3,307 lb 
( 1,500 kg) of disposable stores. _ ___j 

The Erendard IVM served rhe French navy admirably in 
rhe /960s and 1970s, and pa1•ed rhe wayfor rhe much 
improved rransonic Super Erendard. The slender nose 
housed only rhe A ida ranging radar. 
o 1988. Edlto-Se~.ce SA, OctiC\'1 
O 1990. Tran5!atton 111'1d lldapuulon by EditO-Servlce SA 

l'llo10. E.C.P.A 
Oltmii .IJ 
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Transport and utility 

Beech Model90 KING AIR 

Beech finds its " King" 
From its piston-engined Model 80 Queen Air, 
Beech evolved the Model65-90T that first flew in 
May 1963 with PT6A-6 turboprops for beuer 
performance. Furtherdevelopmentresuhed in the 
Modcl90 KingAir. After trials with the Model65-
90T, the US Army ordered 48 (la ter 141) examples 
ofthe U-21A U te as a hybrid type combining the 
unpressurized fuselage oftbeModel65-80 Queen 
Air with the tlying surfaces and engines of the 
Model 65-90T in the utility and communication 
roles. 

A proliflc family 
Thcre ha ve been a large number of special ized U-
2 1 A variants, but in the transport role the next 
model was the U-2 1F, a version ofthe pressurized 
King A ir A 100 with 680-shp (507-kW) PT6A-28 
engines and accommodation for 13 passengers. 
The US Army bought five, and 17 U-21 As ha ve 
been upgraded to similar standard as U-21 Gs. 
Many civil aircraft have been bought by military 
operators. 

Principa l vers ions 
YC-6A (USAF VIP version of the King A ir A90 
with PT6A-20 engines), VC-68 (USAF YIP ver­
sion of thc King A ir C90 with PT6A-28 cngincs), 
T-44A (61 US Navy trainers based on the KingAir 
E90 with PT6A-34B engines), U-21 A U te (inilial 

military model), U-21 F U te (irnproved military 
model), and U-2 10 Ute (upgraded U-21A). 

Principal users 
Bolivia, Colombia, Ecuador, Japan, Malawi, 
Mexico, Peru, South Korea, Spain, Sudan, Thai­
land, USA, and Venezuela. 

TECHNICAL DATA 1 
1 Type: Beech U-21 A Ute two·crew ulility IYlUlspon. 

E ngines: two 550-shp (410-kW) Pran & Whitney 
Canada PT6A-29 turboprops. 
Performance: maximum speed 249 mph (401 km/ 
h) at 10,000 ft (3,050 m); initial climb rate 2,000 ft 
(609 m) per minute; scrvice ceiling 25.500 fl (7,770 
m); range 1,167 mi les ( 1 ,878 km) with maximum 
payload. 
Weigh ts: empty 5,464 lb (2,478 kg); maximum 
take-off9,650 lb (4,377 kg). 
Dimens ions: span 45 fl 10.5 in ( 13.98 m); length 35 
ft 6 in (10.82 m); height 14ft 2.5 in (4.33 m); wing 
area 279.7 sq ft (25.98 m2). 

Payload: JO troops, or six staff officers. or three 
liners and three seated casuahies plus one anendant, 
or 3,000 lb ( 1,361 kg) of freight. 

The US Navy's mainrrainerfor pilors of mulri-engined 
aircraft, and for navigarors, is rhe T-44A minimum­
change version ofrhe King Air E90. 

~--------------
O 1938. &ho .. S<Mce SA. O<J>cva 
C 1990. Trans.lA~ion and adapurton by Bdlto-Servtoe SA 

Pho10: Reeeh 
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Aces, engineers and builders 

Pierre CLOSTERMANN 

France's "ace of aces" 
Pierre H. Closterrnann was France's most successful 
ace of the Second World War with 33 confirrned 
viclories. Clostermann was born on February 28, 
1921 al Curitiba in B razi 1, where his father was 
serving as a French diplomat. The young Closler­
mann was drawn to flying al an early age. As an 
adolescent he started 10 lake t1ying Lessons, and 
Clostermann received his pilol's license in Novem­
ber 1937, shortly befare his seventeenth birthday. 

The Free French movement 
Like many others in metropolitan France and its 
overseas empire, Clostermann refused to accep1 1he 
finalily of France's defeal in June 1940. Leaving 
South America, he travelled 10 O real Britain to join 
the Free French forces established and fostered by 
Major General Charles de Gaulle. In March 1942 
C1oslermann joined lhe Free French air force and, 
af1er a comparatively long training period, he joined 
the "lle-de-France" fighter unil duringJanuary 1943. 
Despile the compara ti ve shortage of targets in this 
period, when !he Germans deployed only small 
checking forces in north-wesl Europe so thal the 
bulk of their forces could be used on the Eastern 
Front against the USSR, the fledgling ace notched up 
five victories in the period up to October 1943. 

Exceptional talent 
C1ostermann was then posted 10 the RoyalAir Force's 
No.602 Squadron, a multi-national unit, and soon 
began to reveal thequalitiesofan exceptional fighter 

pi1ot. Flying the Supermarine Spitflre and then the 
HawkerTempesl, C1oslermann continued 10 in crease 
his score bu1 was wounded in combat against a 
Junkers Ju 88. Clostermann returned to combal afler 
recovery, and conlinued 10 amass "kills" in his 
Tempest, which he had named Le Vieux Charles. His 
success promp1ed lhe Royal Air Force 10 give Clos­
lennann command of a complete fighter wing in the 
period leading up 10 the end of the Second World 
War. By May 1945, Squadron Leader Closlermann 's 
tally of33 confirmed viclories included 19 "kills" in 
air combat and 14 aircraft destroyed on 1he ground, 
as well as five "probables". 

Post-war career 
France and other countries awarded severa! high 
decorations to Clostermann, who was elecled a dcputy 
in the French parliamenl in one of thc pos1-war ad­
ministrations. Clostermann served briefly on opera­
tions in theA1gerian waroftheearly J960s, bulas the 
Algerians lacked a ir power there was no opportunity 
for Closlermann 10 increase his viclory list. Closler­
mann then became a senior figure in lhe French 
avialion industry, notably with Reims Avialion 
(French licensec of Cessna) and Avions Maree! 
Dassault. 

Flyingfirst the Spitfire and then the Tempest, Pi erre 
Clos1ermann scored 33 confirmed vicrories andfive 
"probables" during tire second lralf of tire Second 
WorldWar. 
() 1988, Edlto-Servicc: SA, Gt:neva 
C 1990, Translation ~nd Ad4p!.~tlion by 

Pboto: P. O<Kierm:aon 
Ed>lo-Scrv>c:eSA 01 07~ 11 .1~ 
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Pilatos P-2 
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A Swiss trainer 
In the early 1940s, Pilatus designed a trainer 
which it hoped might interest the Swiss air force, 
which had a requirement for an advanced flying 
and weapon trainer designed specifically for 
operation from Switzerland 's comparatively high­
altitude airfields. Inspired largely by theArado Ar 
96, the P-2 was a conventional machine for its 
time, with a mixed airframe centred on a slim 
aluminium alloy fuselage, low-set wooden wings 
with plywood skinning, fabric-covered control 
surfaces, retractable tailwheellanding gear, anda 
jettisonable "glasshouse" canopy over the pupil 
and instructor, who were seated in tandem. Power 
was provided by a German engine built in Czecho­
slovakia. 

Full equipment standards 
TheP-2 firstflew in April 1945, and in production 
form was fitted with radio andan oxygen system, 
fu U night-flying instrumentation being retrofitted 
in 1968. Por weapon training the plane was pro­
vided with a single machine-gun, a gyro-stabi­
lized gun sight, and a camera gun as well as 
underwing racks for light bombs and/or rockets. 
The rear cockpit could also be configured with a 
can1era for observer training. The type was not 
built in very large numbers (52 aircraft in all), but 
gave valuable service in the Swiss air force up to 
1982. 

Principal version 
P-2 (only production model). 

Principal user 
Switzerland. 

.---- TECHNICAL DATA 
Type: Pilatus P-2 two-seat advanced flying and 
weapon training plane. 
Engine: one 464-hp (347-kW) Argus As 410A-2 
inline piston engine. 
Performance: maximum speed 2 11 mph (340 km/ 
h) at 8,200 ft (2,500 m); initial climb rate 1,280 ft 
(390 m) per minute; service ceiling 2 1,655 ft (6,600 
m); range 537 miles (865 km). 
Weights: empty 3,351 lb (1,520 kg); maximum 
take-off 4,343 lb ( 1,970 kg). 
Dimensions: span 36ft 1 in ( 11.00 m); length 29 ft 
9 in (9.07 m); height8 ft 10.25 in (2.70m); wingarea 
182.99 sq ft (17.00 m2). 

Armament: one 0.3-in (7.62-mm) machine gun, 
and provision for light bombs or rocke ts under the 
wings. 

Once retired from Swiss a ir force service, severa/ P-2s 
were snapped up by priva te buyers. This is such aplane 
in German markings to simulate afighter ojthe Second 
WorldW01: 
O 1988. EcUto-Scrvice SA. Gtneva Pbmo: F. Robineau 
O 1990. Tr>nsladon and adapca<lon by Edh..Servl<e SA DI 075 11.16 
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Air superiority fighter 

North American F -86F S ABRE 

Definitive day fighter 
Under the impetus of the Korean War ( 1950-53), 
North American established a second production 
fine for its airead y classic F-86 S abre fighter. The 
first product of lhis line at Co1umbus, Ohio, was 
the F-86F, a development of lhe F-86E with a 
more powerful engine and aerodynamic revision. 
This 1atter was the so-called "6-3" wing, in which 
the chord of the wing was extended by 6 in (15.2 
cm) at the root and 3 in (7 .62 cm) atthe ti p. Small 
boundary-1ayer fences were fined for the first 
lime. 

Major improvement 
The revised wing did wonders for lhe Sabre's 
manoeuvrability at high altitude, where the 
Mikoyan-Gurevich MiG-15 had previously en­
joyed an advantage. The first F-86F was flown in 
March 1952, and total deliveries from lnglewood, 
California as well as from Columbus, were 2,540 
fighters up to December 1956, when the Ameri­
can production lines for the Sabrc were closed. Of 
this total 300 were assembled in Japan, and 365 
aircraft were allocated to American allies under 
the Mutual Security Program. 

Principal versions 
F-86F Sabre (dcfinitive fighter model), TF-86F 
(two examples of a two-seat trainer with the 
fuselage lenglhened by 5 ft 3 in/1 .60 m to allow 
the incorporation of a tandem-seat cockpit under 

a long canopy), and RF-86F (Japanese conver­
sion for photo-reconnaissance with three cameras 
in the fuselage just forward of the wing Ieading 
cdge). 

Principal users 
Argentina, Japan. South Africa. South Korea, 
Spain, and USA. 

.---- TECHNICAL DATA ---, 
Type: North American F-86F S abre single-seat air­
superiority fighter and fighter-bomber. 
Engine: one 5,970-lb (2.708-kg) lhrust General 
Electric 147-GE-27 turbo jet. 
Per formance: maximum speed 690 mph (1,1 10 
km/h) at sea leve!; initial c limb rate 10,000 ft (3,050 
m) per minute; service ceiling 50,000 ft (15,240 m); 
range 1,270 miles (2,044 km). 
Weights: empty 10.950 lb {4,967 kg); maximum 
take-off 17,000 lb (7 ,711 kg}. 
Dim ensions: span 37 ft 1 in ( 11.30 m}; length 37 ft 
6 in ( 11.43 m); height 14ft 8 in (4.47 m); wing area 
288.0 sq ft (26.76 m2). 

Armament: six 0.5-in (12.7-mm) machine guns, 
and up to two 1 ,000-lb (454-kg) bombs or sixteen 
5-in (127-mm) rockets. 

Spain was one ofseveraf US allies that received suppfies 
ofthe F-86F Sobre. 
O 19'88. Edilo-Sftvi« SA, Ot:neva 
- 1990. TrmsL1tiooi...S lldo¡lUbon by EdJ.,.S<nt« SA 
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Transport and utility 

Nord 1101 RAMIER 

German origins 
In 1942, Germany transferred producúon of the 
Messerscbrnitt Bf 108 Taifun liaison plane to the 
Société N ationale de Constructions Aéronautiques 
at Mureaux. In the following year, the Gerrnan 
authorities instructed Nord to buih two prototypes 
of the Messerschmitt Me 208, the Bf 108 's succes­
sor. The Me 208 was basically identical to its 
predecessor apart from its retractable tricycle 
landing gear in place of the Bf 108's retractable 
tailwheellanding gear. The Mureaux factory was 
bombed severa! times during the Second World 
War, and only one ofthe prototypes survived to the 
liberation offrance in 1944. This prototype made 
its maiden flight at the beginning of 1945 with an 
Argus As 1 OC engine and the French designation 
Nord 1100 Noralpha. 

French service 
Further development of the Noralpha for military 
purposes resulted in the Ramier (wood pigeon) 
production typc, which was powered by a French 
rather than a Gcrrnan engine. Some 200 of this 
model 's two variants were ordered for servicc 
with the French forces as communication and 
liaison planes. 

Principal versions 
N.ll 01 Ramier 1 (version for the French air force 
with the Renauh 6Q 1 O engine) and N .1102 Ramier 

II (version for the French naval air force with the 
Renau1t 6Q 11 engine). 

Principal user 
France. 

r---- TECHNICAL DATA 
Type: Nord 1101 Ramier 1 four-seat communica­
tion and liaison plane. 
Engine: one233-hp(l74-kW) Rcnault 6Q 10in1ine 
piston engine. 
Performance: maximum speed 189 mph (305 km! 
h) at optimum altitude: initial climb rate not re­
vealed; service ceiling 19,355 ft (5,900 m); range 
746 miles ( 1,200 km). 
Weights: empty 2,090 lb (948 kg); maximum take­
off 2,3 J 5 lb (1 ,050 kg). 
Dimens ions: span 33 ft 6.25 in ( 11.48 m); 1ength 28 
ft O in (8.53 m); height 1Oft 8 in (3.25 m); wing area 
187.0 sq ft ( 17.37 m2). 

Armament: none. 

A lineal descendallt ofthe Bf 108 Taifwr, the Ramier was 
an unexceptional type that was nonetheless a valued 
asset of the Frene ir armed /orces in tire period after the 
Second World Wm: 
O 1988. Ed•~ioe SA. O.nc•a 
O 1990. Troosbtioa anchclapoa""" by Eduo-S<r>K<SA 
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Transport and utility 

McDonnell Douglas KC-lOA EXTENDER 

Needed: a long-range a ir lifter 
Its difficulties in supplying Israel with equipment 
(including replacement aircraft) during the "Yom 
Kippur" War of 1973 persuaded the US Air Force 
that it lacked adequate long-range logistic trans­
pon capability. During the war, severa! countries 
had refused the USA transit rights for its ferry 
tlights, and the USAF now decided that it needed 
an airlifter with very long range. 

Derived from a civil transport 
The type selected as the basis ofthis new transpon 
was the DC-10-30CF convertible freighter, which 
offered the twin advantages of a capacious fuse­
lagc and very long range. The KC-lOA first tlew 
in July 1980 and began to enter service in March 
1981 as a dual-role freighter and, via a ventral 
installation, tanker with separa te boom and hose­
and-drogue refueling capabilities. ln this latter 
capacity the KC-1 OA can support long-range 
deployments by tactical aircraft, providing both 
fuel and "mother ship" navigation capability. 
Production totalled 60 aircraft, the Iast delivered 
in 1987, and the later aircraft ha ve provision for 
two underwing hose-and-drogue refueling pods. 

Principal versioo 
KC-1 OA Extender (only production model). 

Principaluser 
USA. 

TECHNICAL DATA 
Type: McDonnell Douglas KC-IOA Extender six­
crew logis ti cal transpon and inflight refueling tanker. 
Engines: three 52,5QO..Ib (23.814-kg) thrust Gen­
eral Elecrric CF6-50C2 turbofans. 
Performance: maximum speed 610 mph (982 km/ 
h) at 25,000 ft (7,620 m): initial climb rate 2,900 ft 
(884m) perminute; serviceceiling 33,400 ft ( 10,180 
m); range 4,370 miles (7,032 km) with maximum 
payload. 
Weights: empty 24 1,025 lb (196,329 kg); maxi­
mum take-off 590,000 lb (267 ,620 kg). 
Dimensions: span 165ft 4.4 in (50.-tl m); length 
181 ft 7 in (55.35 m): height 58ft 1 in (17.70 m); 
wing area 3,858.0 sq ft (367.7 m'). 
Payload: up to 48,075 US gal (181,983 litres) of 
fuel, or 169,41 O lb (76,843 kg) of freight , or passen­
gers in various scating arrangements. 

A KC-JOA Extender refuels a McDonne/1 Douglas F-15 
Eagle air-superiority jigluer. The al•ailabilil)• of boom 
and hose-and-drogue refueling systems allows the Ex­
tender ro support al/ rypes of srrategic and ractical 
aircraft. 
O l988, Echto-Servke SA-, Oenc:v1 Photo: Md)onnell Oou&Ja.~ 
O 1990. Tran$!:mon and adapuulon by Echi.O-Servic:c S A- DI 07~ 11.19 
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Land based helicopter 

Agusta A 129 MANGUSTA 

Ita lian requiremenl 
Thc A J 29 Mangusta (mongoose) was designed 
from the late 1970s 10 meet an Italian army re­
quirement for a light auack helicopter able to 
tackle tanks and other baulefield targers under all 
weather conditions through thc use of a stabi 1 ized 
sight system, with a FLlR (Forward-Looking Infra­
Red) thermal irnagcr and 1aser rangefinder, and 
twin mission computers to lea ve the crew free to 
assess the developing tactical situaúon around 
them. 

A new start 
The original design was bascd on the A 109, but 
this was soon abandoned in favour of a new type 
with separare, vertically staggered cockpits for 
the gunner and pilot. Thc rcsultingA 129 first flcw 
in September 1983 as a small but agile helicopter 
with armour protection, high performance, and 
provision for a wide assortment of weapons (in-
cluding eight TOW anti-tank missiles) carricd 
extcmally under the stub wings. Deliveries of an 
initial60 helicopters began in 1988. and current1y 
under discussion is a M k 2 version to be produced 
joinlly by A gusta andan undctcrmined numbcr of 
European partners. 

Principal version 

Principal user 

TECHNICAL DATA 
Type: Agusta A 129 Mangusta two-seat scout , at- 1 
tack, and anti-tank helicopter. 
Engines: two 825-shp (615-k W) Piaggio-buih Rolls­
Royce Gem 2 MI.. 10040 rurboshafts. 
Performance: maximum speed 196 mph (3 15 km/ 
h) at 6,560 ft (2,000 m): initial climb ratc 2,150 ft 
(655 m) per minute; hovering ceiling 12,305 ft 
(3.750 m) in ground effect; endurancc 3 hours O 
minutes. 
Weights: empty 5,575 lb (2.529 kg); maximum 
take-off9,0381b (4,100 kg). 
Dimensions: main rotordiameter 39ft 0.5 in ( 11.90 
m)o loogoh ,.=11. rooon '"miog 46ft 10.6io (14.29 1 
m); height lO ft 10.5 in (3.3 15 m); main rotordisc 
area 1,197.2 sq ft (111.22 m'). 
Armament : up to 2.6461b ( 1,200 kg) of disposable 
s10res. 

Armedwirh eiglu BGM-71 TOW heal'yll'eighr ami-rank 
missiles comro/led 1•ia rhe sophisricared SaabiEmerson 
HellTOW srabi/i:ed daylnighr sighr. rhe A 120 Man· 
gusta is a sma/1 yer capab/e barr/ejie/d he/icapte.!:___ 

l 
A 129 Mangusta (only production model). 

1938, Edito-Scnricc SA, CI'Cnc"a. Pholo: A¡u'llll 
ltaly Cl 1990. T"">lauon and ldapcotlon by Eda...S.:r>t<e SA DI 075 11.20 
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Heavy bomber 

Rockwell B-lB 

B-52 replacement 
In 1969 the USA ir Force issued a requirement for 
a strategic bomber to replace the the B-52. On 
December 23, 1974 the prototype of the ''swing­
wing" B- 1 A ftrst flew, and this was also the first 
tlight forthe new General Electric FIOL reheated 
turbofan. Three other prototypes soon joined the 
program, but the B-1A was cancelled in June 
1977. 

Another president: another chance 
In October 1981 the B-1 program was revived. 
But whereas the original B-1A had been a Mach 
2.2+ medium/high-altitude bomber, the new B-
1 8 was to be a far "stealthier" low-altitude type 
with only limited supersonic capability. The 
airframe was beefed up for higher weights and the 
rigors oflow-altitude flight at high subsonic speed, 
the engine nacelles were simplified, and "stealth­
iness" was added by the use of radar-absorbent 
materials, an advanced electronic suite, and 
modification of the nacelles to prevent radarenergy 
reaching the faces ofthe engine compressors. The 
B-1 B flew in September 1984, and 100 aircraft 
were delivered between J u! y 1985 and Apri 1 1988. 

Principal version 
B-18 

Principa l user 
USA 

.---- TECHNI CAL DATA---. 
Type: B-lB four seat strategic bomber and missile 
carrier. 
Engines: four30,780-lb ( t 3,692-kg) reheated thrust 
General Electric FtOI-GE- 102 turbofans. 
Performance: maximum speed 825 mph (1,328 
kmlh) or Mach t.t5 at 36,000 ft (10,975 m); initial 
climb rat.e and service ceiting not revealed; range 
7,455 miles (12,000 lcm) without refueling. 
Weigbts: empty 192,000 lb (87 .091 kg); maximum 
take-off 477,000 lb (2 16,367 kg). 
Dimensions: span t 36 ft 8.5 in ( 4 t .67 m) spread and 
78 ft2.5 in (23.84 m)swept; tength 147 ñO in (44.8 t 
m); heigbt 34ft O in ( 10.36 m); wing area t ,950.0 sq 
ñ (181.2 m2) . 

Armament: two forward and one aft weapon bays 
can carry 75,000 lb (34,020 kg) of bombs and/or 
missiles, and six hardpoints under the fuselage can 
carry 59,000 lb (26,762 kg) of bombs and/or mis­
si les; the maximum normal weapon load is 64,000 lb 
(29,030 kg). 

Shown in its suit of b/ack camouflage, which a/ so helps 
to absorb radar energy, the 8-18 wasflown across the 
Atlantic Oceanfor itsfirst appearance in Europe at the 
Paris Air Show of 1987. 
O 1988. Edito-Service SA, Oenevt 
O 1990.1'nn3lorion and odapeatlon by Edi10-S.rvice S.A 

Pboco• P.Biaet 
DI 07501.01 
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Medium bomber 

North American B-25 MITCHELL 

A new medium bomber 
In the later 1930s the US Arrny A ir Corps needed 
a new allack bomber. Built as a private venture, 
the NA-40- 1 prototype flew inJanuary 1939. The 
design was then improved as the NA-62, and in 
September 1939 the USAAC placed its first order. 

The Mitchell 
The first of these 184 B-25 Mitchells entered 
service in 1941, and the USA's entry into the 
Second World War saw a rapid growth in produc­
tion. Throughout a career that saw the building of 
9,816 aircraft, the Mitchell remained essentially 
unaltered in airframe and powerplant but was 
revised with heavier and more varied offensive 
payload, improved defensive fuepower, protec­
tive armor, and more fue! in se1f-sealing tanks. 
The most important models were the B-25C, B-
25H and B-251, of which 1,619, 1,000 and 4,318 
were built. The B-25G and B-25H were specialist 
anack and anti-ship types wíth a 75-mm (2.95-in) 
gun in the nose. The Mitchell was used in al! 
theaters. 

Principal versions 
B-25 (initia1 model), B-258 (dorsal and ventral 
turrets) , B-25C and B-25D (ventral bomb racks), 
B-25G (heavy nose gun), B-25H (improved B-
25G), and 8-251 (improved B-25H initially with 
the B-25D's glazed nose and later with a "sol id" 

Principal users 
Australia, Brazil, Canada, China, France, Great 
Britain, Netherlands, USA, USSR 

.-----TECHNICAL DATA----, 
Type: North American B-25H Mitchell five-seat 
medium anack bomber. 
Engines: two 1,700-hp( 1,268-kW) Wright R-2600-
13 radial piston engines. 
Peñ ormance: maximum speed 275 mph (442 km/ 
h) at 13,000 ft (3,960 m); climb to 15,000 ft (4,570 
m) in 19 minutes O seconds; service ceiling 23,800 
ft (7 ,255m); range 2,700 miles (4,344 km). 
Weigh ts : empty 19,975 lb (9,061 kg); max.imum 
take-off 36,04 7 lb ( 16,351 kg). 
Dimensions: span 67 ft 7 in (20.60 m); length 51 ft 
O in (15.54 m); height 15ft9 in (4.80 m); wing area 
610.0 sq ft (56.67 m2). 

Armament : one 75-mm (2.95-in) gun, 14 0.5-in 
(12.7-mm) machine guns (eight fixed in nose, and 
six trainable in two twin-gun turrets and two beam 
installations), and up to 3,200 lb ( 1 ,452 kg) ofbombs 
or one 2,000-lb (907- kg) torpedo. 

The Mitchelf was used for rhe one-way "Dooliule 
raid" on Japan, which was launched from an 
aircraft carrier on Apri/8, 1942. 

eight-gun nOSC). C I988.E<H10-ServiceSA.Ocnm Pho1A>: M. Hodelr 
C I990.Tnrulatiooandadlpl>tionby Edlto-ServiceSA 0107501.02 j 
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Heavy bomber 

Boeing B-17 FLYING FORTRESS 

Program slow to mature 
In June 1934 Boeing began work on a four­
engined heavy bomber for the US Army Air 
Corps. The Model 299 prototype was built as a 
priva te venture and first flew in July 1935.lnitial 
production up to the B-170 was only in small 
numbers, forthese first variants were in effect pre­
production batches to evaluare the type's stcadily 
improving capabilities. The company's gamble 
with the prototype eventual! y paid off, however, 
in production of 12,731 aircraft of all variants. 

Defensive firepower steadily increased 
At the beginning of 1941 the Royal Air Force 
received a few B-17Cs, and their operatioms over 
Oermany confmned the need for greater defcn­
sive firepower. This was provided in the B- l7E, 
which also featured a revised tai1 unit for greater 
stability in the standard high-altitude bombing 
role. The B-17F was an improved B-17E, and the 
final 8-170 (8,680 aircraft) was the definitive 
model with a chin turret to deter head-on fighter 
attacks. The Flying Fortress operated in severa] 
theaters, but is best remembered as the rnainstay 
of the 8th Army Air Force in its daylight raids 
against Oermany with steadily strengthened fighter 
escort. 

Principal versions 
XB-17 to B-17D (pre-production and limited­
production early models), B-17E (heavier arma-

ment and new tail unit), B-17F (irnproved B-17E) 
and B-170 (chin turret). 

Principal users 
Oreat Britain and USA. 

.-----TECHNICAL DATA -
Type: Boeing B-17G Flyiog Fortress 1 0-seat heavy 
bomber. 
Eogioes: four 1,200-hp (895-kW) Wright R- 1820-
97 radial piston engines. 
Performance: maximum speed 302 mph (486 km/ 
b) at 25,000 ñ (7,620 m); climb to 20,000 ft (6,095 
m) in 37 minutes O seconds; service ceiling 35,600 
ft (10,850 m); range 3,400 miles (5,470 km). 
Weigbts: empty 36,1351b ( 16,39 1 kg); maximum 
take-off72,000 lb (32,660 kg). 
Dimensions: span 103 ft 9.25 in (31.62 m); length 
74 ñ 9 in (22. 78 m); height 19 ft 1 in (5.82 m); wing 
area 1,420.0 sq ft (131.92 m2) . 

Armament: 13 0.5-in (12.7-mm) machine guns in 
cbin, cbeek, dorsal, ventral, beam and tail installa­
tions, and up to 17,600 lb (7 ,983 kg) of bombs. 

Two USAAF B-17Gsfly over England beforedepaning 
on a bombing missiot-'-I .:..Ov...:e_r..:G.:.e_rn-"¡a_n"-y.'---::-~-:--:--
Ci l98&. Edt!O-Servke SA, Ocneva Photo: USA ir Force: 
Cl 1990. Tra.nsllltion ll.nd odapuulon b)' EdilO<Sc:.rvlce SA DI 07$ 01 .03 

Prlnted In IUil)' 



Fighter + Germany 

Fokker D VII 



Fighter 

Fokker D VII 

A classic bloodline 
The D Vll was a biplane fighter conceived 
by Reinhold Platz, the gifted designer ofthe 
Dr 1 triplane fighter. The D Vll had a fuse­
lage of welded steel tube covered witb 
aluminum and fabric , and thick-section 
wooden wings covered with plywood and 
fabric. The V 11 prototype revealed the 
need for a longer fuselage and fixed fin in 
addition to the comma-shaped moving 
rudder. So revised, the V 11 was entered in 
the January 19 18 fighter competition held 
at Johannisthal airfield, and proved the 
unanimous choice of the figbter pilots. Large 
production contracts were placed witb 
Fokker and, somewhat ironicall y, wi th Fok­
ker 's great rival Albatros. 

A champion emerges 
The D VII entered combat in April 1918 
with a 160-hp (119-kW) Mercedes D ID 
inline with an auto-type radiator (the ftrst in 
a German fighter) and pro vedan immediate 
winner against tbe best British and French 
ftghters. Late in the year a more powerful 
BMW engine replaced the Mercedes unit, 
much improving the fighter's rate of climb. 
The D VII possessed good performance, 
and was easy to tly yet responsive to the 
controls right up to its ceiling, where tbe 
type could hang on its propeller without 

loss of control. Sorne 700 D Vlls were in service 
at the time of the Annistice, and the type was the 
only aeroplane specifically mentioned in the Treaty 
of YersaiJJes for surrender to the Allies. After tbe 
First World War, Anthony Fokker retumed to the 
Netherlands and resumed lirnited production of 
the D VII. 

Principal version 
DVIT. 

Principal users 
Germany and the Netherlands. 

,..-----TECHNI CAL DATA---­
Type: Fokker D VTI single seat fighter. 
Engine: one 185-hp (138-kW) BMW illa inline 
piston engine. 
Performance: maximum speed 117 mph (187 km/h) 
at3,280ft (1,000m); climbto 16,405 ft (5 ,000 m) in 
16 minutes O seconds; service ceiling 22,965 ft 
(7,000m); endurdllce 1 hour 30 minutes. 
Weights: empty 1,477 lb (670 kg); maximum take­
off2,112 lb (960 kg). 
Dimensions: span 29ft 3.5 in (8.90 m); length 22ft 
11.5 in (6.954 m); height 9ft 2.25 in (2.75 m); wing 
area 221.4 sq ft (20.50 m2). 

Armament: two 7.92-mm (0.3 12-in) fixed machine 
guns. 

A replicaD VIl of fasto 4 (4th squadron) in rhe co/ors 
ofGermany's second ranking ace, Emst Uder. 
C 1988. Edi1o·Service SA. Oeneva 
C 1990, Trllnlitation and adnpltltion by Edito-Servioe SA 

Photo: O.R. 
DI 075 01.04 
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Fighter 

Supermarine SPITFIRE F.Mk IX 

Prestigious beritage 
The Spitfire was the most important British air­
combat fighter from the beginning of the Second 
World War, and was steadily improved in per­
fonnance and firepower without any loss of 
maneuverability. 

An "interim" developmeot becomes definitive 
In the fall of 1941 the new Focke-Wulf Fw 190A 
appeared over the Channel front and immediately 
disp1ayed its superiority to the Spitfire Mk V. 
Plans were put in hand for a stop gap fighter based 
on the Mk V but fiued with a Merlin 60 series 
engine and, emering service in June 1942, this 
Spitfire F.Mk IX proved very successful. No 
fewer than 5,665 were built within the total of 
20,351 Spitfrres. At one time equippingjusl under 
l 00 squadrons, the rype remained in service until 
after the end of the war. Subvariants were the 
Spitfrre LF.Mk IX and HF.Mk IX withclipped and 
extended wings for the low- and high-altitude 
roles respectively, and E-suffixed versions with 
two 0.5-in (12.7-mm) machine guns in place of 
the quartet of smaller-caliber guns. 

Principal versions 
Spitfrre F.Mk IX (three main subvariants), Spit­
fire PR.Mk IX .. (photo-reconnaissance conver­
sioo), Spitfire PR.Mk X (77 examples of an un­
armed but pressurized PR version with the Merlin 
77), and Spitfrre PR.Mk Xl (PR conversion). 

Principal users 
Australia, Canada, Grcat Britain, New Zealand, 
South Africa, USA and USSR. 

r---- TECHNICAL DATA - - ---., 
Type: Supermarine Spitftre F.Mk IX single-seat 1 

figbter and fighter-bomber. 
Eng:ine: one I ,650-hp ( I .230-kW) RoUs-Royce 
Merlin 63 inline piston engine. 
Performance: maximum speed 408 mph (655 km/ 
h) at 25,000 ft (7 ,620 m); initial climb rate 3,950 ft 
( 1,204 m) per minute; service ceiling 43,000 ft 
(12,105 m); range 980 miles ( 1,576 km). 
Weights: empty 5,6 10 lb (2,545 kg); maximum 
take-off 9,500 lb (4,309 kg). 
Dimensions: span 36ft 10 in (11.22 m); leogth 31ft 
Oin (9.46m); height 12ft7.75 io (3.85m); wiogarea 
242.0 sq ft (22.48 m' ). 
Armamenl : two 20-mm cannon and four 0.303-in 
(7.7-mm) machine guns in a fixed installation, and 

1 u~ to 1,000 lb (454 kg) of bombs carried under the 
[ wmgs. 

This Spitjire F.Mk IX carries the blacklwhite "invasion 
stripes'' characteristic of aircraft involved in the D-Day 
/andings of June 6,1944 . 

1938, Edito-SeniOr SA. Gmcn l'bolo: R~ 
C 1990. T...., .. ,..., ond otdapUijca 1>)' &h...S...1<e SA DI 075 OI.M 
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Fighter 

North.American P-SlD MUSTANG 

"Dutcb" Kindelburger's plane 
The Mustang resulted from a British fighter re­
quirement tbat specified the construction of the 
prototype within 120 days. Tbe NA-73 prototype 
was produced under the overall control of North 
American 's presiden!, J.H. "Dutch" Kindelburger, 
and was rolled out after 117 days. Fitted with an 
Allison V-171 O engine, tbe aeroplane fust flew in 
October 1940 and was soon ordered by the Brti­
tish and Americans as the Mustang and P-51 
respective! y. 

From Allison to Rolls-Royce 
The initial P-51 and P-51A variants proved only 
moderately successful. To improve medium/high­
altitude performance the British suggested use of 
the great Merlín. This produced the P-51 B with 
four machine guns and the P-51C with more 
power anda bubble canopy. The defmitive figbter 
was the P-51 D with a number ofrefmements, and 
tbis variant amounted to 7,966 of the 15,469 
Mustangs. Tbe P-510 was the classic multi-role 
fighterofthe Second World War, and was the main 
escort for US bombers flying deep into Germany. 

Principal versions 
Mustang Mk I (reconnaissance fighter), Mustang 
Mk lA and P-51 (cannon armament), Mustang 
Mkll and P-51A(longer-range versionofMk 1), 
P-51 B/C and Mustang Mk ill (Merlín engine), P-
510 and Mustang Mk IV (definitive figbter), P-

51H (lightweight version), and P-5 1K (P-510 
with different propeller). 

Principal users 
Australia, China, Great Britain, the Netherlands, 
New Zealand, South Africa, and USA. 

.-----TECHNICAL DATA----. 
Type: North American P-510 Mustang single-seat 
fighter. 
Engine: one 1 ,51 0-hp (1, 126-k W) Packard V-1650-
7 (Rolls-Royce Merlin) inline piston engine. 
Performance: maximum speed 437 mph (703 km/h) 
at 25,000 ft (7 ,620 m); climb to 30,000 ft (9 ,145 m) 
in 13 minutes O seconds; service ceiüng 41,900 ft 
(12,770 m); range 2,300 miles (3,70 1 km). 
Weights: empty 7,125 lb (3,232 kg); maximum 
take-off 11,600 lb (5,262 kg). 
Dimensions: span 37ft 0.25 in (11.89 m); length 32 
ft 3.25 in (9.85 m); height 13ft 8 in (4. 16 m); wing 
area 233.2 sq ft (2 1.65 m2). 
Arrnament: six 0.5-in ( 12.7-mm) fixed machine 
guns, and up to 2,000 lb (907 kg) of bombs or six 5-
in (127-mm) rockets. 

Four P-51s of rhe 8th Army Air Force's 36Ist Fighter 
Group information. 
C 1988, Edito-Service SA. úeneva Photo: StJamander 
C 1990, Transto..tlon nnd adapuuJon by Edilo-SeNioe SA O 1 075 01 .06 
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Air superiority fighter 

General Dynamics F-16 FIGHTING FALCON 

A ruthless competition 
Ouring 1971 the USA ir Force asked five compa­
nies ro produce concepts for a lightweight fighter 
using advanced aerodynamics anda "fly-by-wire" 
control system for high maneuverability. FinaUy, 
contracts were Jet for General Oynamics YF-16 
and Northrop YF-17 prototypes, and the YF-16 
was declared winner of the Light-Weight Fighter 
competition during January 1975. 

A windfall for industry 
From the YF-16 emerged the Fighting Falcon that 
entered service in 1978 in its F-16A and F-16B 
forms with the Fl 00-P-200 engine. The program 
will run to sorne 3,250 aircraft, and in addition to 
US production there is a European four-nation 
construction consortium. The F-16 is on the cut­
ting edge of technology especially in its sophisti­
cated avionics that include, in later versions, 
sensors for low-level navigation and night attack. 
These later models are the F-16C and F-160 
which possess, in addition to better e lectronics 
and more modem weapons for multi-role use, the 
capability ro accommodate either of two engine 
types. 

Principal versions 
F-16A (single-seat fighter), F-1 6B (two-seat 
combat-capable trainer), F-16C (electronically 
improved single-seater) and F-160 (electroni­
cally improved two-seater). 

Principal users 
Bahrain, Belgium, Oenmark, Egypt, Greece, 
Indonesia, Israel, Netherlands, Norway, Pakistan, 
Singapore, South Korea, Thailand, Turkey, USA, 
and Venezuela. 

~---TECHNICAL DATA---~ 

Type: General Dynamics F- l 6C Fighting Falcon 
single-seat multi-role fighter. 
Engine: one 27 ,600-lb (12,519-kg) or 23,450-lb 
( 10,637-kg) reheated thrust 
General E lectric FllO-GE-100 or Pratt & Whimey 
F 1 00-P-220 turbofan. 
Performance: maximumspeed 1,320+mph(2,124+ 
km/h) or Mach 2+ at40,000 ft (12,190 m); initial 
climb rate 50,000+ ft (15,240+ m) per minute; 
service ceil ing 50,000+ ft (15,240+ m); radius 575+ 
mi les (925+ km). 
Weights: empty 18,335 lb (8,3 16 kg); maximum 
take-off 42,300 lb (19,187 kg). 
Dimensions: span32 ft 9.75 in ( 10.00 m); length 49 
ft 4 in ( 15.03 m); height 16 ft 8.5 in (5.09 m); wing 
area 300.0 sq ft (27.87 m2) . 

Armament: one 20-mm multi-barrel cannon and up 
to 20,450 lb (9,276 kg) of disposable stores. 

Three F-16s ofrhe Be/gian air force inrighr[ormarion . 
C 1988, Edito-Se:rvice SA. Oeneva Pho¡o: M. RC>SLaing 
Cl 1990, Trnt~sllulon and adaplu.t.ion by Edito-Service SA 01 07S 01.07 
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Attack and close suppo~ 

Aeritalia/ Aermacchi/EMBRAER AMX 

ltalian-Brazilian co-operation 
Ouring 1977 the Italiana ir force issued a requirc­
ment for a light attack warplane to rcplace its 
Acritalia G9 1 R and G91 Y aircraft. In the same 
year the Brazilian ai r force recognjzed a s imilar 
requiremcnt for an EMBRAER AT-26 Xavante 
replacement, and the two countries agreed on the 
collaborative development ofthe Italian MB-340 
concept. 

Multi-role capability 
The type that resulted from the program is now 
called the AMX, and ftrst flew in prototype forrn 
during M ay 1984 for a service debut in 1988. The 
AMX is conventional in design and construction, 
but is notably agi le and, despite the lack of radar 
in its basic forrn, a highly capable attacker with 
otherwisc advanced sensors. There is also an 
AMX(T) two-seat conversion trainer, and plans 
call for the development of a radar-fitted version 
for the anli-ship role with missile armament. 
Production is envisaged of252 single-seat and 65 
two-seat aircraft. 187 and51 ofthem respectively 
for ltaly. 

Principal versions 
AMX (single-seater) and AMX(T) (combat-ca­
pable two-scatcr). 

Principal users 
Brazil and ltaly. 

,....---- TECHNICAL DATA ----, 
Type: Aeritalia/ Aermacchi/EMB RAER AMX single 
seat multi-roleclose a ir suppon, battlefield interdic­
tion and reconnaissance warplane. 
Engine: one 11,030-lb (5,003-kg)thrust Rolls-Royce 
Spey RBI68 Mk 807 turbofan buih underticencein 
Ita! y by Alfa Romeo A vio, Fiat and Piaggio. 
Performance: maximum speed 568 mph (914 km/ 
h) at 36.090 ñ ( 11,000 m); initial ctimb rate 12,600 
ft (3.840 m) per minute; service ceiling 42,650 ft 
( 13,000 m); radius 550 miles (890 km). 
Weights: empry 14,770 lb (6,700 kg); maximum 
take-off 27,558 lb ( 12,500 kg). 
Dimensions: span 32ft 9.75 in ( 10.00 m); length 44 
ft 6.5 in (13.575 m); hcight 15ft 0.25 in (4.576 m); 
wing area 226.04 sq fl (2 1 .00 m2). 

Armament: one 20-mm multi-barrel cannon or 
(Brazitian aircraft) two 30-mm cannon, and up to 
8,377 lb (3,800 kg) of di~posable stores. 

The AMX is a simple and ajfordab/e liglu warp/ane t/1(1/ 
nonerhe/ess possesses good combat capabiliry. 
C 1988. Edito-Scvice SA. Gmeva J>tloto: Aerilali.a/Aennaccbi/Embrat:r 
O 1990. Tnonsllllion ...S ldapUIIOft by li<l>~t>-Savi<c SA DI 015 01.08 
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Interceptor 

Mikoyan-Gúrevich MiG-21 "FISHBED" 

Air -defense fighter 
In 1953 the Soviets issued the requirement for a 
new clear-weather ai r defense fighter. Conven­
tional swept and tailed delta layouts were tested in 
the Ye-2 and Ye-2 prototypes respectively. The 
lauer found favor, and the Ye-6 pre-production 
modelled to the MiG-2lF that entered service in 
1959 as the ftrst full production variant. 

Many variants and great numbers 
Production up to 1988 totalled about 11 ,000 air­
craft in atleast 14 single-seat and three "Mongol" 
two-seat rrainer models. The R- 11 turbojet of 
initial models gave way to the R-13 in the MiG-
21MFand totheR-25 in theMiG-21bis, whilethe 
series bccame a dual-role interceptor/ground-at­
tack fighter in the MiG-21PFMA, anda genuine 
multi-role type in the MiG-21 bis. Produclion was 
also undertaken in China, Czechoslovakia and 
India. 

Principal vers ions 
MiG-21 F "Fishbed.C" (R-11 F), MiG-21 PF 
"Fishbed-0 " (radar in inlet centerbody), MiG-
2 1 PFM "Fishbed-F" (R-11-30 and blown naps), 
MiG-21 PFMA "Fishbed-J" (dual-role type), MiG-
21R "Fishbed-H" (tacticalreconnaissance), MiG-
2 1MF "Fishbed-J" (R-13-300), MiG-2lbis 
"Fishbed-L" (mulri-role type with R-25)and MiG-
2 1 bisF "Fishbed-N" (re-engineered airframe). 

Principal users 
Afghanistan, Algeria,Angola, Bulgaria, Burkina­
Fasso, China, Cuba, Czechoslovakia, East Gcr­
many, Egypt, Ethiopia, Finland, Guinea, Hun­
gary, India, Iraq, Laos, Libya. Madagascar, 
Mongolia, Mozambique, Nigeria, North Korea, 
Poland, Romanía, Somalia, Sudan, Syria, USSR, 
Vietnam, and Yugoslavia. 

.-----TECHNICAL DATA----, 
Type: Mikoyan-Gurcvich MiG-2 1 bisP "Fishbcd­
N" single-seat multi-role fighter. 
Engine: one 16,535-lb (7500-kg) reheated thrust 
Tumansk:ii R-25 turbojer. 
Performance: maximum speed 1,385 mph (2,229 
km/h) or Mach 2. 1 at 36,090 ft ( 11 ,000 m); initial 
climb rate 57,990 ft ( 17,675 m) per minute; service 
ceiling 50,030 ft ( 15,250 m); range 721 miles ( 1,160 
km). 
Weights: empty 11.464 lb (5,200 kg); maximum 
take-off 17,549 lb (7 .960 kg). 
Dimensions: span 23 ft 5.5 in (7 .15 m); lengtb 51 ft 
8.5 in (15.76 m) including probe; height 13ft 5.5 in 
(4. 10 m); wing area 247.58 sq ft (23.00 m2) . 

Armament: one 23-mm twin-barrel cannon and up 
to 4,409 lb {2,000 kg) of disposable stores. 

A MiG-21 F o[ rile Finnish air force. 
O 1983. Ediro-$et\ot« SA. Gmeva 
0 1990. Trans.laiJon lnd ldapCatioa by Bcbto-Setvice SA 

Phoco' P Bl¡<l 
DI U750Ul9 
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Interceptor 

Hawker HUNTER · 

A great success 
Conceived to a 1948 requirement, the Hunter 
was a major British success in the 1950s. Pro­
duction totalled 1 ,985 aircraft including 445 
made under license in Belgium and the Nether­
Jands. The prototype flew in July 1951 with a 
6,500-lb (2948-kg) thrust Avon 100 series tur­
bojet, and was supersonic in a shallow dive. Tbe 
Hunter F.Mk 1 entered production in 1953 and 
service in the following year. 

Long and varied life 
The Avon-engined F.Mk 1 was succeeded by the 
Hunter F.Mk 4 with greater fue! capacity and 
provision for underwing stores, while a parallel 
series with theArmstrong Siddeley Sapphire tur­
bojet comprised the Hunter F.Mk 2 and F.Mk 5. 
Next carne tbe Hunter F.Mk 6 with the 10,000-lb 
(4536-kg) tbrust Avon 200 series engine and 
dogtoothed wing Jeading edges. Tbe Hunter 
FGA.Mk 9 was the ultimare operational variant, 
recast for tbe ground-attack role. There were 
also trainer, reconnaissance and many export 
variants. 

Principal versions 
Hun'ter F.Mk 1 (Avon Mk 113 turbojet), Hunter 
F.Mk 2 (Sapphire Mk. 101 turbojet), Hunter 
F.Mk 4 (Avon Mk 115), Hunter F.Mk. 5 (Sap­
phire Mk 101), Hunter F.Mk 6 (Avon Mk 203), 
Hunter T.Mk 7 (side-by-side rwo-seat trainer 

based on F.Mk 4), HunterT.Mk 8 (naval equiva­
Jent of T.Mk 7), Hunter FGA.Mk 9 (beefed-up 
ground-attack fighter), Hunter FR.Mk 10 (re­
connaissance fighter). 

Principal users 
Abu Dhabi, Chile, Denmark, Great Britain, 
India, Iraq, Jordan, Kenya, Kuwait, Lebanon, 
Oman, Peru, Qatar, Singapore, Sweden, Swit­
zerland and Zirnbabwe. 

....----- TECHNICAL DATA ---~ 
Type: Hawker Hunter FGA.Mk 9 single-seat 
ground-attack fighter. 
Engine: one 10,150-lb (4,604-kg) thrust Rolls­
Royce Avon Mk 207 turbojet. 
Performance: maximum speed 702 mph (1,130 
km/h) at sea level; initial climb rate 17,200 ft 
(5,243 m) per minute; service ceiling 52,000 ft 
(15,850 m); radius 443 miles (713 km). 
Weights: empty 14.400 lb (6,532 kg); maximum 
take-off 24,600 lb ( 11, 158 kg). 
Dimensions: span 33 ft 8 in ( 10.25 m); length 45 ft 
10.5 in (13.93 m); height 13ft 2 in (4.02 m); wing 
area 349.0 sq ft (32.42 m2). 

Armament: four 30-mm cannon and up to 6,000 
lb (2,722 kg) of disposable stores. 

A Hrmter F.Mk 58 of the Swiss air force comes 
in ro /and. 

O 198.8, Edito-Scf'o•ioe SA. GcDCva 
C> 1990. t"nslalioo and ldapcadon by Edito-Servicc SA 

Photo: P. Bigd 
DI 07501.10 
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Fighter 

PZL P.ll 

Great expectations 
The P.ll was in essence the P.7 fighter with a 
number ofrefinements including a more powerful 
engine in the hope that performance would be 
greatly improved. The first of three prototypes 
flew in 1931 with a French-buílt Bristol Jupiter 
IXAsb, the two following aircraft having the 
Mercury IVA. Production totalled about 330 air­
craft. 

Steady developmeot 
The P.11 a ente red serví ce with the 517 -hp (385-
kW) Mercury IVS.2 and two 7.7-mm (0.303-in) 
machine guns. Then carne the P.ll b for Romanía 
with the 525-hp (391-kW) Gnome-Rhone 9K 
radial. The main production variant was the P.ll e 
with greater power (initially the 560-hp/418-kW 
Skoda-built Mercury VS.2), revised inner wing 
panels, modifications to the rear fuselage and 
vertical tail, and revised armament including 
provision for bomb racks. The P.lld and P.lle 
were projects for a navaJized P.ll c. The P.ll f was 
a version ofthe P.ll e built under license in Romanía 
with the 595-hp (444-kW) Gnome-Rhone 9Krse. 
FinaUy, the P.ll g was the prototype for a planned 
model with enclosed cockpit, four guns, and the 
840-hp (626-kW) Mercury VIII. 

fighter), and P.ll f (built under license by lAR in 
Romanía). 

Principal users 
Latvia, Poland and Romanía. 

,..-----TECHNICAL DATA----, 
Type: PZL P. tic single-seat fighter. 
Engioe: ooe 645-hp (48 1-kW) Skoda-built Bristol 
Mercury VIS.2 radial piston engine. 
Peñonnance: maximum speed 242 mph (390 km/ 
h) at 18,050 ft (5,500 m); ctimb to 16,405 ft (5,000 
m) in 6 minutes O seconds; service ceiling 26,250 ft 
(8,000 m); range 435 miles (700 km). 
Weights: empty 2,529 lb (1, 147 kg); maximum 
take-off 3,968 lb ( 1,800 kg). 
Dimensions: span 35ft 2 in (10.72 m); leogth 24ft 
9.25 in (7.55 m); height 9ft 4.5 in (2.85 m); wing 
area 192.68 sq ft ( 17.90 m2). 

Armament: two 7.7-mm (0.303-in) machine guns 
and provision for light bombs. 

Principal versions This PZL P.Jlc is seen ín rhe colors of rhe 122nd j 
P.11 a (pre-productíon model), P.ll b (first full Squadron of the 2nd Krakow Aviar ion Regiment. 
production model), P.llc (definitive Polish O l988.ll4i~icesA.Oene•• Pbo<o:M. Hodelr 

0 1990.Trlo>latioooadlldapunioobr &li~oceSA 0107501.11 
Printed in haly 
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Yakovlev Yak-11 "MOOSE" 

An easy birth 
The.first prototype of th is advanced trainer flew in 
1945 as the Yak-3UTI. Despite the designation's 
suggestion that the type was the trainer version of 
the Yak -3 fighter, in fact it u sed nothing more than 
components from the fighter. In 1946 there ap­
peared a second prototype, and this Yak-11 re­
vealed a number of refrnements as well as less use 
of standard Yak-3 components. Trials were com­
pleted in October 1946 and the type was ordered 
into production. 

A highly successful aeroplane 
Entering service in 1947, the Yak-11 is of mixed 
construction (all-metal wings anda steel fuselage 
covered in plywood and fabric) and has retract­
able tailwheel landing gear. Production totalled 
3,859 in the USSR and, from 1953, another707 C-
11 aircraft in Czechoslovakia. Ín 1958 there ap­
peared the Yak- 11 U (Czech C-11 U) version with 
retractable tricycle lancling gear. The Yak- 11 has 
enjoyed a long and very successful career not only 
in the USSR and its Warsaw Pact allies, but also in 
the Middle East and China. 

Principal versions 
Yak-11 (baseline model) and Yak-11 U (latermodel 
with tricycle landing gear). 

Principal users 
Afghanistan, Albania, Angola, Bangladesh, Bul-

garia, Cambodia, China, Czechoslovakia, East 
Germany, Hungary, Mongolia, Poland, Romanía, 
Somalia, USSR, Vietnam, and Yemen. 

.-----TECHNICAL DATA - ---, 
Type: Yakovlev Yak-11 two-seat advanced flying 
trainer and liaison plane. 
Engine: one 570-hp (425-kW) Shvetsov ASh-21 
radial piston engine. 
Performance: max.imum speed 289 mph (465 km/ 
h) at 8,200 ft (2 ,500 m); initial c limb rate not 
revealed; service ceiling 23,295 ft (7,100 m); range 
795 miles (1 ,280 km). 
Weights: empty 4,189 lb ( 1,900 kg); maximum 
take-off 5,379 lb (2,440 kg). 
Dimensions: span 30ft 10 in (9.40 m); length 27ft 
10.5 in (8.50 m); height 10ft 9 in (3.28 m); wing area 
165.77 sq ft ( 15.40 m2) . 

Armament: one 12.7-mm (0.5-in) or7 .62-mm (0.3-
in) machine gun in a fixed installation, and up to two 
110-lb (50-kg) practise bombs. 

This Yak-11 , representing a type only rarely seen inthe 
West, was restored by a collector and displayed in 
France. 
O 1988. Edito-Scrvice SA. Geneva Photo: P. Gut:rin 
O 1990. TRn.<l>rionand ldapullon by Edito-ServieeSA DI 07SOI.Il 
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Trainer 

Dassault-Breguet/Dornier ALPHA JET 

Franco-German coopera tion 
In 1969 the French and West Gennans announced 
ajoint requirement for a new plane able to under­
take thc bas ic/advanced trainer and the light at­
tack and reconnaissance roles. In 1970 the current 
consortium 's AlphaJet was selected for full-scale 
development, the first prototype flew in October 
1973, and service entry followed in 1978. 

Explosion of variants 
The original Alpha Jet A warplane and Alpha Jet 
E trainer for West Gennany and France ha ve now 
been supplemented by other models, though sorne 
of these have yet to achieve producúon status. 
Sorne 5 12 aircraft were ordered, and the last of 
these was completed in 1988 though production 
could be resumed. 

Principa l versions 
Alpha Jet A (now Close Support Version for West 
Gennany), Alpha Jet E (now Advanced Trainer/ 
Light Attack Version for France and severa! ex­
port customers), Alpha Jet Altemaúve Close 
Support Vcrsion (export model with more ad­
vanced nav/attack system), Alpha Jet 2 (proposed 
upgraded trainer with more power), Lancier 
(proposed extended-capabiHty version of theAipha 
Jet 2j, and Alpha Jet 3 (proposed trainer with state 
of the art cockpit). 

Principal users 
Belgium, Cameroun, Egypt, France, 1 vory Coast, 
Morocco, Nigeria, Qatar, Togo, and West Ger­
many. 

TECHNICAL DATA 

1 

Type: Dassault-Breguei/Domier Alpha Jet E two­
seat basic/advanced flying and weapons trainer. 
Engines: two 2,976-lb ( 1350-kg) thrust SNECMN 
Turbomeca Lanac 04-C5 turbofans. 
Performance: maximum speed 621 mph (1,000 
km/h) at sea leve!; climb to 30,000 ft (9,145 m) in 
less than 7 minutes O seconds; serví ce ceiling 48,000 
ft ( 14,630 m); radius 764 miles ( 1,230 km). 
Weights: empty 7,374 lb (3,345 kg); maximum 
take-off 17,637 lb (8,000 kg). 
Dimensions: span 29ft 10.75 in (9. 11 m); length 38 
ft 6.5 in ( 1 1.75 m); height 13ft 9 in (4. 19 m); wing 
arca 188.4 sq ft ( 17.50 m2). 

Armament: provision for more than 5,51llb (2,500 
kg) of disposable stores carried extemally. 

This Alpha Jet E is 0 11 the strength ofthe Frenchfighter 
school based ar Tours. 
O 1938. Edito-Service SA. Oeneva 
C 1990. T,_I.Uloo llld adapoadoo by Edho-Scrvia: SA 

PbolO:MDBA 
DI 01S01.13 
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Naval helicopter 

Westland LYNX 

Franco-British coproduction 
The Lj'nx was designed by the British firm West­
Jand but built in collaboration with Aerospatiale, 
which has a 30% share in the program. The 
prototype tlew in March 1971, and helicopters 
have been produced for naval and military roles. 
The Lynx entered service in 1978, and the specifi­
cally naval variantdiffers from the military model 
in having naval equiprnent and wheeled tricycle 
landing gear in place of the land. model 's twin 
skids. 

Exceptional maneuverability 
The Lynx's serni-rigid rotor and clean design 
combine to produce high agility and performance. 
To these are added the sensors aod weapons that 
make the naval Lynx a potent helicopter for de­
stroyers and frigates. The type's primary tasks are 
anti-subrnarine and anti-ship warfare, and its 
secondary tasks SAR, vertical replenishment, and 
transport of 10 troops or 2,000 lb (907 kg) of 
freight. More than 210 naval Lynxes have been 
produced, and development continues with the 
Super Lynx, an updated model powered by Gem 
42-ls. 

Principal ver sions 
Lynx HAS.Mk 2 (basic British helicopter), Lynx 
Mk 2 (French equivalent ofthe HAS.Mk 2), Lynx 
HAS.Mk 3 (British model with more powerful 
Gem 41-1 engines), Lynx Mk 4 (French equiva-

lent of the HAS.Mk 3), and comparable export 
helicopters with different designations. 

Principal users 
Argentina, Brazil, Denmark, France, Great Brit­
ain, the Netherlands, Nigeria, Norway, South 
Korea, and West Germany. 

~---TECHNICAL DATA ----., 
Type: Westland Lynx HAS.Mk 2 four seat multi­
role naval belicopter. 
Engines: two 900-shp (671-kW) Rolls-Royce Gem 
2 turbosbafts. 
Performance: maximum speed 144 mph (232 km/ 
h) at sea leve!; initial cl imb rate 2,170 ft (661 m) per 
11Unute; hovering ceiling 8,450 ft (2,575 m); range 
368 miles (593 km). 
Weights: empty 7,370 lb (3,343 kg); maximum 
take-off 10,500 lb (4,763 ·kg). 
Dimensions: main rotor diameter 42ft O in (12.80 
m); length overall, rotors tuming 49 ft 9 in (15. 163 
m); beight 11 ft 5 in (3.48 m); main rotor disc area 
1,385.4 sq ft (128.7 m2). 

Armament: provision for two lightweight homing 
torpedees, or four light anú-ship missiles, or other 
weapons. 

An effective hwuerlkiller ofsubmarines, the Lynx serves 
with severa/navies. This is a Lynx in service with the 
French navy. 
C 1988. Edito-Servk:e SA. Oeneva 
C 1990, Ttu.nslalion lnd adaplAtiOft by 

Pboto: M. Ro~laing 
Edho-Se:rvice SA 01 07S 01.14 
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Pilatos PC-6 PORTER & TURBO-PORTER -

1 

L 

A fortunate detour 
While considering a new trainer to replace its PC-
3, Pilatus sidetracked and in 1957 opted for the 
development of a STOL utility light transport 
with landing gear that could be adapted for Iand, 
snow and water operations. The PC-6 Porter flew 
in May 1959 with a 340-hp (254-kW) Lycoming 
GS0-480 piston engine, and from this beginning 
sprang a program that continues to the present. 

Shift into high gear 
Pila tus soon realized that the basic piston-engined 
model should be supplemented by a turboprop­
engined type, and inMay 1961 thereflew the first 
PC-6/A Turbo-Porter with 523-shp (390-kW) 
Thrbomeca Astazo u IL This was the beginning of 
another series that includes a large number of 
variants as well as a licensed version made in the 
USA by Fairchild and further developed into the 
military AU-23A Peacemaker. 

Principal versions 
PC-6 (initial model), PC-6/350 (upgraded model 
with 350-hp/261-kW IG0-540 engine), PC-6/A 
(Astazou turboprop), PC-6/8 (Pratt & Whitney 
Canada PT6A turboprop), and PC-6/C (Garrett 
TPE-331 turboprop). 

Principal users 
Just under 500 aircraft are used in about 50 coun­
tries. 

..----TECHNICAL DATA----, 
Type: Pilatis PC-6/B2-H2 Turbo-Porter 011e-crew 
STOL utility light transpon. 
E ngine: one 680-hp (507-kW) Pratt & Wbitney 
Canada PT6A-27 turboprop. 
Performance: maximum speed 161 mph (260 km/ 
h) at 10,000 ft (3,050 m); inítial climb rate 941 ft 
(287m) per minute; serví ce ceiling 28,000 ft (8,535 
m); range 652 mi les ( 1,050 km). 
Weights: empty 2,685 lb (1,218 kg); maximum 
take-off 6,107lb (2,770 kg). 
Dimens ions: span 49ft 8 in (15. 13 m); length 35ft 
9 in ( 10.90 m); height 1Oft 6 in (3.20 m); wing area 
310.ül sq ft (28.80 m2). 

Payload: up to 10 passengers or2,491 lb ( 1,130 kg) 
of freight. 

Particular/y we/1 suited ro operation in mountainous 
areas, the PC-6 is employed in severa/ countries for 
tasks where its STOLperformancefrom rough airstrips 
is invaluab/e. 
O 1983, Edito-Service SA, Ckneva 
O l990, Translalion and adaptalioo by 

Photo: 8 . Thouancl 
Ed:ito-ServiceSA DI 01.5 OI. IS 
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Seaplane 

Heinkel He 115 

A promising design 
First flown in 1936, the He 115 was designed as a 
torpedo bomber to replace the He 59 float sea­
p1ane. The type proved its capabilities with eight 
world payload/speed records on the same day in 
March 1938. The third prototype introduced the 
long "glasshouse" canopy which became stan­
dard on the production model, while the fourth 
prototype pioneered the struts that replaced the 
float bracing wires of the earHer machines. 

Reduced to secondary roles 
lt became clear once the He 115A was in service 
that the type lacked the payload and performance 
to opera te as a ftrst-line torpedo bomber and, after 
the beginning of the Second World War, the type 
was relegated to secondary tasks such as coastal 
patrol and thelaying ofcoastalmines. TheHe ll5 
was retired at the end of 1944, severa! months 
before the end of the war. Production totalled 
about 500 aircraft. 

Principal versions 
He llSA(initialmodelinfour variants),He llSB 
(much upgraded version with greater fuel capac­
ity and tloats strengthened to allow operations on 
ice, built in two variants and severa! subvariants), 
He llSC (version with heavier armament, built in 
four variants and severa! subvariants), and He 
115E (armament revisions, built in one variant). 

Principal users 
Germany, Norway, and Sweden. 

,..-----TECHNICAL DATA ------, 
Type: Heinkel He 115C-1 three-seat general-pur­
pose and torpedo bomber seaplane. 
Engines: two 960-hp (872-kW) BMW 132K radial 
piston engines. 
Performance: maximum speed 186 mph (300 km/ 
h) at 3,280 ft(l,OOO m); climb to 3,280 ft (1,000 m) 
in 5 minutes 6 seconds; service ceiling 18,040 ft 
(5,500 m); range 1,740 miles (2,800 km). 
Weights: empty 15,146 lb (6,870 kg); maximum 
take-off 23,545 lb ( 10,680 kg). 
Dimensions: span 73 ft 1 in (22.28 m); length 56ft 
9.25 in(17.30m); height21 ft 7.25 in(6.59m); wing 
area 933.23 sq ft (86.70 m2) . 

Armament: one 15-mm cannon and two 7.92-mm 
(0.3 12-in) machine guns in fixed installations, two 
7.92-mm guns in trainable installations, and up to 
2,756 lb ( 1,250 kg) ofbombs or mines, orone 1,102-
lb (500-kg) torpedo. 

The He 115's most useful role was coastal minelaying at 
night and at very low leve/. 
C 1988. Edho·Service SA. Geneva 
C 1990. Tntn$lation and adapuuion by Edito-Service SA 

Phoco: D.R 
DI 07501.16 
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Seaplane 

Caoadair CL-215 

A worthy purpose 
Now part of the Bombardier group, Canadair 
decided in the early 1960s toproduce a purpose­
designed "firebomber'' amphibian with a primary 
role of bombing forest fues with water, and a 
secondary capability as a utility passenger/freight 
transport. The ftrst machine flew in October 1967, 
and despite irs use of elderly pisten engines the 
typeenjoyedsmall butsteady sales. The CL-215's 
two fuselage tanks hold 1,412 US gal (5,345 
litres) of water: this quantity can be scooped up in 
1 O seconds as the plane skims the surface of a lake 
or even the sea, and can be dumped in l second. 
More than 100 dumps per day are standard, and 
one Yugoslav CL-215 maoaged 225 durnps in a 
single day. 

Rejuvenated model 
The CL-215 has al so be adopted forcoastal patrol 
and transpon, and production was completed with 
the ll2th aeroplane ro aUow the company to 
concentrare on the CL-215T version. This first 
tlew in 1989 and, powered by two 2,380-shp 
(1,775-kW) Pratt & Whitney Canada PW123AF 
turboprops, can carry 1,620 US gal (6,132litres) 
ofwater. 

Principal versions 
CL-215 (basic model) and CL-215T (turboprop­
powered model). 

Principal users 
Canada, France, Greece, ltaly, Spain, Thailand, 
Venezuela and Yugoslavia. 

.-----TECHNICAL DATA----, 
Type: Canadair CL-215 two-crew firebomber and 
utility transpon ampbibian. 
Engines: two 2,100-hp (1,566-kW) Prart & Whit­
ney R-2800-CA3 radial piston engines. 
Performance: maximum speed 181 rnpb (291 km/ 
h) at 10,000 ft (3,050 m); initial climb rate 1,000 ft 
(305 m) per minute; service ceiling not revealed; 
range 1,301 miles (2,094 km). 
Weights: empty 28,0821b (12,738 kg); maximum 
take-off 43,500 lb ( 19,731 kg). 
Dimensions: span 93ft 10 in (28.60 m); lengtb 65 
ft 0.25 in (19.82 m); height 29ft 5.5 in (8.98 m) on 
land; wing area 1,080.0 sq ft (100.33 m2) . 

Payload: 12,000 lb (5,443 kg) as a firebomber or 
8,5181b (3,864 kg) as a utility aeroplane witb freight 
or 26 passengers. 

This is one ofthefive CL-215s used lo good effect by the 
govemment ofYugos/aviafor thefighting offorestfires. 
O 15188. Edito--Servioc SA. Genevo Pbolo: 8. Thouuncl 
O 1990. Tran$latioo and lldaptation by Edito-Service SA 01 07$ 01.17 
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Curtiss JN -4 JENNY 

Ruge production run 
Developed from the JN-2 vía the JN-3, the JN-4 
appearcd in July 1916 and retained the latter's 
unequal-span wings. The type was sold ftrst to the 
UK and the US Army. Production was initially 
slow, but after the USA's entry into the first World 
War in April 1917 the production rate accelerated 
enormously to yield vast numbers of aircraft. 

Pos t-war conversions 
After the end of the First Wor1d War, and in the 
face of severely restricted budgets, the aviation 
arm of the US Army decided to modemize its 
Jennies rather than buy new aircraft, and a pro­
gram between 1918 and 1926 updated its aircraft 
and standardized them with a more powerful 
engine. Thc rype was phased out of military scrv­
ice in 1927, but rcmained in widespread civi l use 
for many years to come as a utility and "bam­
storming" plane. 

Principal vers ions 
JN-4 (original model), JN-4A (larger tailplane), 
JN-4B (different engine), JN-4Can ("Canuck" 
model built in Canada), JN-40 (normal stick 
rather than original Deperdussin controls), J N-4H 
(150-hp/1 12-kW Hispano-Suizaengine), and JN-
6H (strengthcned ai rleron control system). 

Principal users 
Canada, Great Britain, and USA. 

.-----TECHNICAL DATA ------, 
Type: Curtiss JN-40 two-seat primary trainer. 
Engine: one 90-hp (67-kW) Curtiss OX-5 inline 
piston engine. 
Performance: maximum speed 75 mph ( 121 km/h) 
at sea leve!: climb to 2.000 ñ (609 m) in 7 minutes 
30 secoods; serviceceiling 6,500 ft ( 1,980 m); range 
not revealed. 
Weights: empty 1,390 lb (630 kg); maximum take­
off 1,920 lb (871 kg). 
Dimens ions: span 43ft 7.75 in ( 13.30 m); lenglh 27 
ft4 in (8.33 m); height9 ft l 0.5 in (3.0 1 m); wingarea 
352.0 sq ft (32.70 m2). 

Armament: none. 

A rrainer for the US Army during and after rhe Firsr 
World Wm; the Jenny became a legend and was also 
used in huge numbersduring the ! 920s and early J930s 
as a civil rrainer and "barnsrormer" . ..:...._ _ ___ _ 
e 1988. Edito-Scrvic:e SA. Gc.I'ICVt 
O 1990. Tran.sbttioo IJid ldlpo.allocll>y Edno-Scnlice SA 

Piloto: S.H.A.A 
01 07501 .18 
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L. 

Antonov An-2 "COLT" 

A new beginning 
The An-2 first flew in August 1947 as the SKh-1 
(rural economy-1 ). Thls Jarge biplane was of 
mixed construction, and though regarded in the 
West as an anachronism even at that time, has 
emerged as one of the truly great aircraft of aU 
time. Sorne 5,000 were built in the USSR befare 
production was switched in 1960 to Poland, where 
more than 11,200 more have been bui lt. The type 
is also made in China as the Yunshuji-5. 

Limited performance but great versatility 
The An-2 has pedestrian flight performance, but 
possesses remarkable ruggedness and adaptabil­
ity. Tbe type has therefore been used by a ir forces 
and civil operators alike in a host of applications. 
The NATO reporting narne for theAn-2 is "Colt", 
and in the 1970sAntonov developed the upgraded 
An-3 version witha 1,450-shp(l,081-kW)Giush­
enkov TVD-20 turboprop. 

Principal versions 
An-2T (utility transport), An-2TP (12-passenger 
airliner), An-2P (14-passenger airliner), An-2S 
(air ambulance), An-2TD (parachute trainer), An-
2SKh (agricultura! plane),An-2V (float-equipped 
seaplane), An-2PP (floatplane firebomber), An-
2L (land-based fuebomber), and a Jarge number 
of Polish-developed variants. 

Principal users 
Civil operators in many parts ofthe world, and the 
air forces ofAfghanistan, Albania, Bulgaria, China, 
Cuba, East Germany, Egypt, Ethiopia, Hungary, 
Iraq, Malí, Mongolia, North Korea, Poland, 
Romanía, Somalia, Sudan, Syria, Tanzania, Tutli­
sia, USSR, and Vietnam. 

.------ TECHNICAL DATA ----, 
Type: Antonov An-2 "Colt" two-crew utility trans­
pon. 
Engine: one 1 ,000-hp (746-kW) Shvetsov ASh-
62IR radial pistoo engine. 
Performance: maximum speed 160 mph (258 km/ 
h) at 5,740ft (1,750 m); initial climb rate689 ft (210 
m) per minute; service cei.Ling 14,435 ft (4400 m); 
range 559 miles (900 km). 
Weights: empty 7,606 lb (3,450 kg); maximum 
take-off 12,125 lb (5,500 kg). 
Dimens ions: span 59ft 7.75 in (18.18 m); length 41 
ft 9.5 io (14.24 m); heightl3 ft 1.5 in (4.00 m); wing 
area 770.72 sq ft (71.60 m2) . 

Payload: 12 passengers or 2,866 lb (1,200 kg) of 
freight. 

The An-2 served with the airforces of severa/ Warsaw 
Pact coulllries uruif recemly. This examp/e carries 
Polish markings. 

1 

~--------------~~ 

O 1988. Edito-&tvke SA. Genevu 
O 1990. Tn.nsl!tion and OOapcation by EdiLO-Servke SA 

Photo: P. Bi¡.el 
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Transport and utility 

Boeing KC-135 STRATOTANKER 

A refueler for the US Air Force 
In August 1954 the USAF chose a derivative of 
the Model387-80 protorype as replacemenr for its 
Boeing KC-97 tanker. The first KC-135 flew in 
August 1956, and deliveries of732 aircraft began 
in June 1957. The KC-135 has a narrower fuse­
lage than the Model707 airl incr derived from the 
same prototype, anda different interior including 
the tanks that feed the Boeing "flying boom" 
refueling system. 

Good beyond the year 2020 
In the early J 990s there are still more than 640 of 
these vaJuable aircraft in service. The fleet is 
being slowly but steadily improved in two pro­
grams for a continued opcrational viability into 
the next century. The designation KC-135E cov­
ers Air Force Reserve and Air NationaJ Guard 
aircraft modified with reskinned wing under sur­
faces as well as the tail units, anti-skid brakes, and 
Pra11 & Whitney JT3D-3B turbofans (plus their 
pylons and nacelles) removed from surplus Model 
707 airliners. The designation KC-135R covers 
USAF aircraft with similar airframe modifica­
tions but aJso new 22,000-lb (9,979-kg) thrust 
CFM lntemationaJ Fl 08-CF-1 00 turbofans. 

Principa l versions 
KC-135A (basic model), KC-1358 (few aircraft 
with TF33-P-5 rurbofans), KC-l35E (updated 
AFRandANG aircraft), KC-135R (updated USAF 

aircraft), and C-135FR (1 1 French aircraft up­
dated from C-135F standard). 

Principal users 
France and USA. 

.-------TECHNICAL DATA -
Type: Boeing KC-135A Stratotanker five-crcw in­
tlight refueling tanker. 
Engines: four 13,750-lb (6,237-kg) thrust Pratt & 
Whitney J57-P-59W turbojets. 
Performance: maximum speed 585 mph (941 km/ 
h) at 30,000 ft (9,145 m); initiaJ climb rate 1,290 ft 
(393m) perminute; serviceceiling50,000 ft ( 15,240 
m); radius 3,450 miles (5,552 km) to oftload 24,000 
lb ( 10,886 kg) of fue l. 
Weights: empty 106,306 lb (48,220 kg); maximum 
take-off 316,000 lb (143,338 kg). 
Oimensions: span 130ft lO in (39.88 m); length 134 
ft 6 in (40.99 m); height 41ft 8 in (12.69 m): wing 
area 2.433.0 sq ft (226.03 m'). 
Payload: about 120,000 lb (54,532 kg) of fuel 
oftloaded ata radius of 1,150 miles ( 1,850 km) or, in 
the secondary transpon role, 160 troops or 83,000 lb 
(37,650 kg) of freight. 

A Frenc/1 C-135F refue/s SEPECAT Jaguar tactical 
aircraft. 
C 1988. Edlto-St:rvicc SA. (iencva 
C 1990, Trunslllt:ion and ad.apllllon by 

Ph040: SIRPA/>ir 
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Dive bomber 

Junkers Ju 87 STUKA 

Stuka shock 
During lhe first stages of the Second World War, 
the Ju 87 proved a decisive weapon. Abbreviated 
from Stunkampffiugzeug (di ve bomber), lhe word 
Stuka entered tbe general vocabulary as a vital 
component ofthe Blitzkrieg, !he "ligbtning war". 
In the summer of 1940 the lie was put to !he Stuka 
myth by catastrophic losses to British fighters in 
the Battle of Britain. 

The Stuka at war 
The Ju 87 prototype flew in 1935 with a tailplane 
sponing endplate venical surfaces, but !he second 
prototype and alllater aircraft hada single fin and 
rudder assembly. Early aircraft were evaluated in 
the Spanish Civil War ( 1936-39), and in Septem­
ber 1939 !he Luftwaffe had 336 Ju 87Bs. From 
late 1940 !he type was steadily relegated to areas 
of negligible air opposition. For lack of a replace­
ment !he type remained in producúon long after it 
became obsolete, and production totalled 5,709. 

Principal versions 
Ju 87 A (flfst production model in three subvari­
ants with !he 680-hp/507-kW Jumo 2 10 engine), 
Ju 878 (definítive early model in three subvari­
ants with !he 1,200-hp/895-kW Jurno 211 en­
gine), Ju 87D (improved model in seven subvari­
ants optimized for a range of roles), Ju 87G (anti­
tank version of !he Ju 870), and Ju 87R (anti­
shipping version of the Ju 878). 

Principal users 
Bulgaria, Croatia, Gerrnany, Hungary, llaly, and 
Romanía. 

.------TECHNICAL DATA----, 
Type: Junkers Ju 870- 1 rwo-seat dive-bomber and 
assault aeroplano. 
Engine: one 1,4 10-hp (1,05 1-kW) Junkers Jumo 
211J- l inline píston engine. 
Performance: maxímum speed 255 mph (410 km/ 
h) ar 12,600 ft (3,480 m); climb ro 16,405 ft (5,000 
m) in 19 minutes 49 seconds; service ceílíng 23,950 
ft (7,300 m); range 954 miles (1,535 km). 
Weigbts: empty 8,598 lb (3,900 kg); maximum 
take-off 14,550 lb (6,600 kg). 
Dimensions: span 45ft 3.5 in (13.80 m); length 37 
ft 8.75 ín ( l1.50m); heíght 12 fr 9.5 in(3.90m); wíng 
area 343.38 sq ft (31.90 m2). 

Ar mament: four7.92-mm (0.312-in) machíne guns 
(two fixed and two trainable) and up to 3,968 lb 
( 1 ,800 kg) of bombs. 

The Ju 87 Smka gained its awesome replllation in the 
jirst part ofthe SecondWorldWar, butwas then revealed 
as a second-rate warplane. 

~-----------------
C 1988. &l:tto-Serva SA. OC'ncvt 
CI J990. Translatlon and odapuJlon b)' EdJJO.Scrvlce SA 

Pllo10R.D. 
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Heavy bomber 

Consolidated B-24 LIBERATOR 

Long-range bomber for the US Army Air Corps 
The Model32 flew in December 1939 as the XB-24 
prototype of a long-range bomber and used many 
features pioneered in the preceeding Model31 flying 
boat, including the high aspect ratio wing. Beginning 
at the end of 1940, production by four companies 
totalled 18,482 aircraft, a greater total than any other 
American plane of the period. 

Multi-role use 
In service the Liberator proved to possess good 
handling, considerable structural strength, and 
enormous versatility to allow the type's use as a 
bomber, maritimereconnaissanceand transportplane. 
The type was extensively used as a bomber in the 
Pacific, Mediterranean and European theaters. The 
Liberator's most famous single exploit was a day­
light raid against the Romanian oilfields at Ploesti, 
when 174 aircraft took off, 54 were lost and only 33 
were flyable. 

Principal versions 
B-24D and, in British service, Liberator Mk ill (frrst 
large-scale production model with glazed nose and 
R- 1830-43 engines), B-24E (different propellers), B-
24G (first model with nose turret), B-24H (improved 
B-24G), B-24J and Liberator Mk VI/VII (B-24H 
model with superior bombsight and autopilot), B-
24L (B-24J version with manually operated guns in 
place of a tail turret) , and B-24M (revised B-241). 

Principal users 
Australia, Canada, Great Britain, and USA. 

..----- TECHNICAL DATA-----, 
Type: Consolidated B-24HLiberator 8/12-seat long­
range heavy bomber. 
Engines: four 1 ,200-hp (895-kW) Pratt & Wbimey 
R-1830-65 radial piston engines. 
Performance: maximum speed 290 mph (467 km/ 
h) at 25,000 ft (7,620 m); climb 10 20,000 ft (6,095 
ft) in 25 minute O seconds; service ceiling 28,000 ft 
(8,535 m); range 2,100 miles (3,380 km). 
Weights: empty 36,500 lb (16,556 kg); maximum 
1ake-off 71,200 lb (32,296 kg). 
Dimensions: span 11 O fl O in (33.53 m); length 67 ft 
2 in (20.47 m); height 18ft O in (5.49 m); wing area 
1,048.0 sq f1 (97.36 m2

). 

Armament: 10 0.5-in (12.7-mm) machine guns in 
nose, dorsal, ventral and taif turrels, and 1wo beam 
positions, and up 10 12,800 lb (5,806 kg) ofbombs. 

The B-24 Liberator served in most theaters and in many 
operacional forms. 
C 1988. Bdho-Service SA. <kneva Pbolo U.S. Air f orce. 
C 1990. Translation and adaplation by Edito-Savioe SA Dl 07S 02.02 
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Heavy bomber 

Boeing B-52 STRATOFORTRESS -

Exceptionally long life 
Des pite its obsolescence in terms of its airframe 
and powerplant, the B-52 remains in service as a 
major element of the USA's strategic triad of 
nuclear weapon delivery vehicles. It was at lirst 
thought that theRockwell B-1 would supplantthe 
B-52, but the limitation of the later type's produc­
tion to 1 00 means that the two aircraft now com­
plement each other. Surviving B-52s have been 
structural ly revised for low-altirude operation and 
ha ve been upgraded electronically, and now serve 
mainly as launchers for the AGM-868 air­
launched cruise missile. 

War over Vietnam 
The B-52 was planned as a high-altitude bomber 
and new in April 1952. Production ended in 1962 
after the delivery of 744 aircraft. Other than the 
current B-52G and B-52H models, the variantthat 
saw the greatest service was the B-520 used as a 
conventional bomber in the Vietnam War. 

Principal versions 
B-528 and B-52C (essenlially pre-production 
models buiir in small numbers forevaluation and 
reconnaissance), B-520 (tail armament of fou r 
0.5-in/12.7-rnm machine guns), B-52E (more 
advanced nav/attack system), B-52F (increased 
power), B-52G (definitive turbojet-powered m ocle! 
with integral wing tanks, remotely controlled tail 
guns under a shorter fin/ruddcr, and provision for 

two AGM-28 Hound Dogs), and B-52H (last 
model with many improvement including a new 
tail gun). 

Principal user 
USA. 

TECHNICAL DATA 3 
Type: Boeing B-52H St:ratofortress s ix-seat long­
range st:rategic heavy bomber. 
Engines: eight 17 ,000-lb (7 ,711-kg) thrust Prau & 
Whitney TF33-P-3 turbofans. 
Performance: maximum speed 595 mph (958 km/ 
h) at 36,000 ft ( 10,975 m); initial climb rate not re­
vealed; service ceil ing 55,000 ft (16,765 m); range 
10,000 miles ( 16,093 km). 
Weights: empty not revealed; maximum take-off 
488,000 lb (221 ,353 kg). 
Oimens ions: span 185 ft O in (56.39 m); length 160 
ft ll in (49.05 m); height 40 ft8 in (12.40 m); wing 

area 4,000.0 sq ft (371.60 ml). ~ 
Armament: one 20-mm m u 1ti-barrel cannon and up 
to 20AGM-69 SRAM or AGM-86 missiles, or free­
fall bombs. 

8-52 bombers un load long srringsofconvemional bombs 
o ver North Viemam as parr of rhe American efforr of rhe 
/are 1960s ro dri,·e rhe Norrh Viemamese ro rhe negori­
aring rabie. 
C 1988. f..djto-Servlee SA. Gene"' Pholo U.S. Air Force 
C 1990, Tnmstation and adapUIIlan by l!.dtto-Service SA 0 1 075 02.03 
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Fighter 

Morane-Saulnier Type Al 

Fighter with a short career 
The Type AJ was a monoplane fighter of the parasol 
type with its wing raised above the fuselage on 
cabane struts and braced by parallel struts running 
from the outcr wings to the landing gear attachment 
points on thc lower fuselage. A first flight was made 
in the summer of 1917, and the new fighter entered 
service at the beginning of 1918 with an armament of 
one ortwo machine guns synchronized to ñre through 
the propeller disc. In May 1918, however, the type 
was withdrawn from flf'St-line service after a string of 
structural failures and engine problems. 

Aerobatic trainer 
The manufacturer tried to revive the fighter with a 
modified structure and the 150-hp (112-kW) Gnomc 
rotary, but further production was concentrated on 
two advanced trainer models without armament. 
Production of the series exceeded 1,200 aircraft, and 
after the First World War many were sold to other 
countries. In February 1928 a French pilot, Alfred 
Fronval, looped an orange and blue Type Al 1,111 
consecutive times in 4 hours 56 minutes over Vil­
lacoublay! 

Principal versions 
MoS.27 (fightcr with one machine gun), MoS.29 
(fighter with two machine guns), MoS.30 (trainer 
with 120-hp/89-kW Le Rhone 9Jb or 135-hp/10 1-
kW Le Rhonc 9Jby rotary engine), and Mos.30bis 
(trainer with 90-hp/67-kW Le Rhone 9Jby). 

Principal users 
Belgium, France, Great Britain, Japan, Switzer­
land, USA, and USSR. 

..----T ECHNICAL DATA----. 
Type: Morane-Saulnier Type Al (MoS.27) single­
seat fighter. 
Engine: one 150-hp( 112-kW)GnomeMonosoupape 
9N rotary piston engine. 
Per formance: maximum speed 141 mph (225 km/ 
b) at sea leve!; climb 10 13,125 ft (4,000 m) in 11 
minutes 15 seconds; service ceiling 22,965 ft (7 ,000 
m); endurance 1 hour 45 minutes. 
Weights: empty 9281b (42 1 kg); maximum take-off 
1 ,431 lb (649 kg). 
Oimensions: span 27ft 1 1 in (8.51 m); length 18ft 
6.5 in (5.65 m); height 7 fl 10.5 in (2.40 m); wing 
area 144.13 sq ft ( 13.39 m2). 

Armament: one 0.303-in (7.7-mm) machine gun. 

Sporting the colors of EsctJdrille SPA-156, this Type Al 
is sti/1 airworthy. 
e 1988. Edito-Ser\' ice SA. Genev1 Pboco Robi.nuu. 
O 1990. T..,.l.- and ocbpuuon by Edtl<>&rvott SA DI 075 02.04 
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Fighter 

Messerschmitt Bf 109 

Workhorse of the Luftwaffe 
The Bf 109 prototype ftrSt flew in May 1935. Of 
the severa! early variants, the Bf 1098 was evalu­
ated operationally in theSpanish Civil War (1936-
39). The definitive Jumo 210-cngined version 
was the Bf 1 09C, but the Bf 1090 introduced the 
DB 600 series engine with which this early 
monoplane fighter became a real winner. ln 1938 
Messerschmitt moved on to the Bf 109E-O, a pre­
production model powered by the 1, 1 00-hp (820-
kW) DB 601A featuring direct fuel injection and 
an improved supercharger. 

E for Emile 
The Bf 1 09E was dubbed Emile by its pilots, and 
large-scale production was undertaken from 1939. 
The rype was Germany 's fighter mainstay in 1940 
and acquitted itself well in the Battle of Britain. 
Production totalled 1 ,868, and the Bf 1 09E was 
being superseded by the Bf 109F as Germany 
invaded Lhe USSR in mid-1941. Desen models, 
carrying the suffix "Trop" and fitted with sand 
filters, served longer in Nonh A frica. 

Principal versions 
B f 1 09E-O (pre-production variant with four 7.92-
mm/0.312-in m achine guns), Bf 1 09E- 1 (produc-
lion varianl with two machine guns and two 20-

bomber), Bf 109E-5 (reconnaissance fighter with 
DB 601Aa), Bf 109E-6 (reconnaissance fighter 
with 1,200-hp/895- kW DB 601N), Bf 109E-8 
(1,350-hp/ 1,007-kW DB 601E), and Bf 109E-9 
(reconnaissance fighter). 

Principal users 
Bulgaria, Croaría, Germany, Romania, Slovakia, 
Spain, Switzerland, and Yugoslavia. 

.-----TECHNICAL DATA -----., 
Type: Messerschmin Bf 1 09E-3 single-seat fighter. 
Engine: one 1,175-hp (876-kW) Daimler-Benz DB 
601Aa inline piston engine. 
Performance: maximum speed 348 mph (560 km/ 
h)at 14,560 ft(4,440m); climbto3,290 ft(l ,OOO m) 
in 1 minute 6 seconds; service cei ling 34,450 ft 
(10,500 m); range 410 miles (660 km). 
Weights: empry 4,189 lb ( 1,900 kg); maximum 
take~ff 5,875 lb (2,665 kg). 
Dimens ions: span 32ft 4.5 in (9.87 m); leogth 28ft 
4.5 in (8.64 m); height 8 ft 2.25 in (2.50 m); wing 
area 174.05 sq ft (16.17 ml). 

l 
Armameot: two or three 20-mm cannon and rwo 
7.92-mm (0.3 12-in) machine guns. 

A Bf 109E oj1he Luflwaffe inflig1u overlhe Medilerra­
nean coas1 of Nonh Africa in 1941. --------
O 1988. Edtlo-Servtce SA, Oc:neva 
O 1990. Tronslauool and odapcauon by lldoJO.S<rvia: SA 

Pboto D.R. 
DI 075 Ol.OS 
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mm cannon), Bf 109E-1/B (fighter-bomber), Bf 
109E-3 (more power and armament), Bf 109E-4 
(with E-1 armament), Bf 109E-4/B (fighter-
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Fighter 

Dewoitine D.520 

Under the threat of war 
The 0.520 resulted from a 1937 specification, and 
was a neat fighter of very clean monoplane configu­
ration. Under pressure of war with Germany, and 
rightly confidem of the type's basic capabilities, the 
French air force had ordered 200 examples even 
befo re the prototype 's first flight in October 1938. 

High speed 
The new fighter owed its designation to the required 
maximum speed of 520 km/h (323 mph). and was 
comparable with the best fighters of its time though 
it was perhaps less endowed with development po­
tcntial than could have been desired. By the time of 
the German invasion ofMay 1940, 0.520 orders had 
risen to 2,320 but only 36 bad been delivered. Rapid 
production meant that live air force gro u pes and three 
naval escadrilles werc equipped with the type before 
the French surrender, scoring 114 "kills" against 85 
losses. Captured aircraft were used by Germany as 
trainers or passed to allies, and production continued 
for the Vichy French forces. Many variants were 
proposed or produced in prototype form, but none of 
these carne to anything. Total production was 91 O 
aircraft. 

Pr incipa l version 
0.520 

Principa l users 
Bulgaria, France, Germany, lta ly, and Romanía. 

.----- TECHNICAL DATA---~ 
Type: Dewoitine 0.520 single-seat fighter. 
Engine: one 920-hp (686-kW) Hispano-Suiza HS 
12Y-45 inline piston engine. 
Performance: maximum speed 332 mph (535 km/ 
h) at 19,685 ft (6,000 m); c limb to 13,125 ft (4,000 
m) 5 minutes 49 seconds; service ceiling 36,090 ft 
( 11,000 m); range 553 miles (900 km). 
Weights: empty 4,612 lb (2,092 kg); maximum 
take-off 6,134 lb (2,783 kg). 
Dimensions: span 33ft 5.5 in ( 10.20 m); length 28 
ft8.75 in (8.76 m); height 8ft 5.25 in (2.57 m); wing 
area 171.69 sq ft (15.95 m1). 

Armament: one 20-mm cannon and four 7.5-mm 
(0.295-in) machine guns. 

Restored 10 pristine condition by the M11see de/' A ir, this 
0520 bears the markings of Gro11pe de Chasse 1/3, 
which in M ay 1940 was based at Cannes under the Zone 
d' Operations Aeriennes des Alpes (Aips a ir operations 
zone) 
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Fighter 

Yakovlev Yak-3 

A fighter wor th wait ing for 
This air-combatdogfighter resulted from the belief 
of Aleksandr Yakovlev that excellence in this role 
could be provided only by sma ll sizc, rugged 
strength, and good handling characteristics com­
bined with the right powerplant. Developmentgot 
under way in 1941 but was delayed by engine 
problems. The resulting fighterwas acousin to the 
Yak-7 and Yak-9 types through being derived 
from the Yak-l. The specific parent for the Yak-3 
was the Yak-! M with a cut-down rear fuselage 
and a canopy providing the pilot with all-round 
vision. 

Powerful combat performer 
The Yak-3 fi rst flew in 1943 and entered scrvice 
in July 1944, but was tben produced to the extent 
of 4,848 aircraft. The Yak-3 was perhaps Lhe most 
agile single-seat fighter of the Second World War, 
and was notable for the ease and precision with 
which maneuvers could be executed. The Yak-3 
was superior to all German fighters at low and 
medium altitudes, and once deployed in large 
numbers was instrumental in gaining airsuperior­
ity for the Soviet tactical air forces. There were 
severa! experimental models that failed to enter 
service. 

Principal vers ions 
Yak-3 (production model with mixed metal and 
wood slructure) and Yak-3U (improved model 

with the 1,650-hp/1,230-kW KJimov VK-107A 
engine and al l- metal structure). 

Principal users 
France and USSR. 

.---TECHNICAL DATA-------., 
Type: Yakovlev Yak-3 single-seat fighter. 
Engine: one 1 ,300-hp (969-k W) Klimov VK-1 OSPF-
2 inline piston engine. 
Performance: maximum speed 410 mph (660 lrm/ 
h) at 10,500 fl (3,200 m; initial climb rate 3,806 ft 
(1,160 m); service ceiling 38,715 ft (11,800 m); 
range 440 miles (7 1 O km). 
Weights : empty 4,641 lb (2,1 OS kg); maximum 
take-off 5,864 lb (2,660 kg). 
Dimensions: span 30 fl2.2S in (9.20 m); length 27 
ft 10.25 in (8.49 m); height 7ft 11.15 in (2.42 m); 
wing area 159.85 sq fl (14.85 m'). 
Armament: one 20-mm cannon and two 12.7-mm 
(0.5-in) machine guns. 

Particular/y good use was made of the Yak-3 by the 
Normandie-Niemen Regiment, manned by French pi­
fors bw flghting beside Soviet tmits on the Eastem 
Front. 
O 1988. &llto-Scrv.a: SA, Gtneva 
O 1990. TromlabOft and adapcauon by l!d•¡o.SCJvla: SA 
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Attack and close support 

Northrop F-5 FREEDOM FIGHTER 

A low-cost fighter 
In the mid-1950s Northrop started development ofits 
N-156 as a light and easily maintained yet supersonic 
fighter sui table for supply to friendly nations under 
the USA's Military Assistance Program. The N-156F 
tlew in July 1959. and was ordered intoproduction as 
the Frecdom Figbter in single- and two-seat variants. 
Thc lirst of these tlew in October 1963, and though 
a few were bought for the USA ir Force (for limited 
use in Vietnam) most went to American allies, who 
use the type mainly for attack and close support. 

A favored mount for pilots 
The perfonnanceofthe Freedom Fighter is adequate, 
and the type's maintancne and airfield requirements 
are mini mal. On the other s i de of the coin the Free­
dom Fighter lacks radar. E ven so, the type's beautiful 
handling ha ve made it a favorite with pilots, and most 
of the 1,108 aircraft are still in service. 

Principal versions 
F-SA (single-seat fighter), CF-5A (Canadian-built 
improved single-seater), NF-SA (Canadian-built 
singlc-scatc r for the Netherlands), RF-5A (single­
sea! reconnaissance variant), SF-5A (Spanish-built 
single-seater), F-58 (two-seat trainer), NF-58 
(Canadian-built two-seater for the Netherlands), SF-
58 (Spanish two-seater), and CF-50 (Canadian-built 
two-seater). 

Principal users 
Canada, Grecce, Iran, Libya, Moroccco, Nether­
lands. Norway, Phlippines. South Korea, Spain, 
Taiwan. Thailand, Turkey. and Venezuela. 

,.------ TECHNICAL DATA -----, 
Type: Nonhrop F-5A Freedom Fighter s inglc-seat 
multi-role fightcr. 
Engines: two 4,080-lb ( l ,851-kg) reheated thrust 
General Electric J85-GE- 13 turbojets. 
Performance: maximum speed 924 mph ( 1,487 
krnJh) or Mach 1.4 at 36,000 ft (10,975 m); initial 
climb rate28,700 ft (8,760 m); serviceceiling 50,500 
ft (15,390 m): mdius 195 miles(314 km). 
Weights: empty 8,085 lb (3,667 kg); maximum 
take-off20,677 lb (9,379 kg). 
Dimensions: span 25 ft 3 in (7.70 m); lcngth 47 ft2 
in ( 14.38 m); height 13ft 2 in (4.01 m); wing arca 
170.0 sq ft ( 15.79 m1). 

Armament: two 20-mm cannon and up to 6,200 lb 
{2,812 kg) of disposable s10res. 

An F-5A ofthe Moroccan airforce being refueled. The 
F-5's abiliry ro operare successfully with /iule back­
ground supporr made the rype ideal for de1•e/oping 
co1mtries. 
O 1988. Edato-Servke SA. OentYI l:lhQto M. RmlllinJ 
e 1990. TransJauon and ldape:uton by Edito-ScrvM:c! SA DI 075 02.08 
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Attack and close support 

Israel Aircraft Industries KFIR 

An Israelí Mirage 
Making its fust appearance in April 1975, the 
Kfu-Cl was the airframe of the IAI Nesher (itself 
an unlicensed and simplified copy of the Dassault 
Mirage !TI) with an American 179 turbojet and 
lsraeli electronics. The result was a modestly 
successful fighter with ground-attack capability, 
and 27 aircraft were built. 

Domestic backborne for tbe Israeli air force 
Further development was already in hand, and in 
July 1976 the Israe1is revealed the Kfir-C2 with 
small canard surfaces just behind the engine inlets 
for betterfield performanceand agility, especially 
in the primary ground- attack role. The Kfir-TC2 
was produced as a two-seat trainer equivalent 
with combat capability, and total production of 
these two variants was 185. The deftnitive model, 
revealed in 1983, is the Kfir-C7 conversion ofthe 
-C2 with a more powerful engine, greater weapon 
load, flight refueling capability, improved elec­
tronics, and a revised cockpit with HOTAS 
(Hands On Throttle And Stick) controls. The 
comparable two-seat version is the Kfir-TC7 u sed 
for specialist tasks such as electronic warfare. 

Principal versions 
Kftr-Cl (initial single-seater), Kftr-C2 (canarded 
single-seater), Kfir-TC2 (two-seater), Kfir-C7 
(upgraded single-seater), Kfrr-TC7 (upgraded 

two- seater), and F-21A (leased type in two ver­
sions for US Navy and US Marine Corps). 

Principal users 
Colombia, Ecuador, Israel, and USA. 

.-----TECHNICAL DATA--­
Type: W Kfu-C7 single-seat attack plane and 
fighter. 
Engine: one 18,750-lb (8,505-kg) reheated thrust 
General Electric 179-GE-11 E turbojet. 
Performance: maximum speed l ,516+ mph 
(2,440+ km!h) or Mach 2.3+ at 36,000 ft ( l 0,975 m); 
initial climb rate 45,930 ft (14,000 m); service 
ceiling 58,000 ft (17 ,680 m); radius 548 miles (882 
km). 
Weights: empty 16,060 lb (7,285 kg); maximum 
take-off 36,376 lb (J 6,500 kg). 
Dimensions: span 26 ft 11.5 in (8.22 m); length 5 1 
ft 4.25 in (15.65 m); height 14ft 11.75 in (4.55 m); 
wing area 392.47 sq ft (36.46 m2) including canards. 
Armament: two 30-mm cannon and up to l3,4l5lb 
(6,085 kg) of disposable stores. 

This F-21A served with the US Marine Corps' VMFT-
401 "aggressor" squadron based at Yuma, Arizona,for 
dissimilar a ir combar maneuverrraining. 
O 1988. EdJto--Service SA. Geoeva 
O 1990. Tr.an\lation o.nd •dspcation by Edlto-~·i~ SA 
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Attack and close support 

North American F-100 SUPER SABRE 

A Mach 1 fighter 
Designed from 1949 as a supersonic successor to the 
F-86 Sabre, the Super Sabre first flew in prototype 
form during May 1953 and incorporated the tactical 
lessons leamt by the Americans early in the Korean 
War ( 1950-53). The initial production model was the 
first of the US A ir Force's "century series" fighters 
and, with the almost exactly contemporary MiG- 19, 
was the world's first supersonic warplane when it 
entered service in September 1954. However, this F­
lOOA interceptor was grounded in November 1954 
because of transonic control problems. 

Successful revisions 
Extensive revisions to the basic design, including a 
taller fin and longer wings, resulted in much im­
proved models that were produced in comparatively 
large numbers for severa! roles. The Super Sabre was 
used in the Vietnam War for ground auack, electronic 
warfare, and forward air control. Total production 
was 2,294 aircraft when the line closed in October 
1959. 

Principal versions 
F-1 OOA (unsuccessful initial interceptor modcl), F­
IOOC (revised fighter- bomber with flight-refueling 
capability), F-1000 (nuclear strike and conventional 
attack model with the Low-Aititude Bombing Sys­
tem, flapped wings. and electronic countenneasures), 
and F- 1 OOF (two-seat trainer often convened for 
combat roles). 

Principal users 
Derunark, France, Taiwan, Turkey, and USA. 

.----- TECHNICAL DATA -----. 
Type: Nonh American F-1 OOD Super S abre single­
sea! strike/attack fighter. 
Engine: one 17,000-lb (7,711 -kg) reheatcd thrust 
Pratt & Whitney J57-P-21A turbojet. 
Performance: maximum speed 864 mph ( 1,390 
k:m/h) or Mach 1.3 at 35,000 ft (10,670 m); initial 
climb rate 16,000 ft (4,877 m) per minute; service 
ceiling 46,000 ft (14,020 m); range 600 miles 
(966 km). 
Weights: empty 21,000 lb (9,525 kg); maximum 
ta.l<e-off 34,832 lb (15,800 kg). 
Dimensions: span 38 ft 9.5 in (11.82 m); length 47 
ft 1.25 in (14.36 m); height 16ft 3 in (4.95 m); wing 
area 385.0 sq ft (35.77 m1). 

Armament : four 20-mm cannon and up to 7,500 lb 
(3,402 kg) of disposable stores. 

An F-JOOD Super Sobre srrikelauack figluer of rhe 
Danish air force. 
C 1988. Edllo-Servlcc SA. Oc::nc:va 
e 1990, Trnnslnlon and adaptatioo by Edito-Serv1ce SA 
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Air superiority fighter 

Dassault-Breguet MIRAGE 2000C 

Descended from a long tradition 
After developing the Mirage Fl with its swept 
wings, Dassault-Breguet reverted to its traditional 
delta format, as in the Mirage ill/5 series, for the 
Mirage 2000 high-perfonnance fighter. The poor 
field, low-altitude, and maneuvering perform­
ance of the large delta wing in the earlier aircraft 
was overcome by the use of a design with relaxed 
stability, a variable-camber wing (produced by 
two-section leading-edge slats and traiJing-edge 
elevons) and a "fly-by-wire" computerized con­
trol system in an airframe that makes extensive 
use of composite materials. The prototype flew in 
March 1978,and the typeentered service in 1983. 

A sophisticated weapon system 
The Mirage 2000 has been developed in severa! 
variants, but the dedicated air-defense model is 
the Mirage 2000C with an advanced electronic 
countermeasures system, a "look-down/shoot­
down" radar, anda mix of air-to- a ir missiJes with 
infra-red or semi-active radar guidance, witb an 
active radar-guided type to follow. The type can 
also be u sed in the attack role. Orders for this basic 
model total sorne 316 aircraft. 

Principal versions 
Mirage 20008 (combat-capable two-seat trainer), 
and Mirage 2000C (baseline air-defense model 
also produced in a number of differently sufflxed 
subvariants for expon). 

Principal users 
A bu Dbabi, Egypt, France, Greece, Jordan, India, 
and Peru. 

...----- TECHNICAL DATA - - --. 
Type: Dassault-Breguet Mirage 2000C single-seat 
multi-role imerceptor and air superiority warplane. 
Engine: one 21,385-lb (9,700-kg) reheated lhrust 
SNECMA M53-P2 turbofan. 
Performance: maximumspeed 1 ,453+mpb(2,338+ 
km/h) or Mach 2.2+ at 36,090 ft ( 11 ,000 m); initial 
climb rate 56,000 ft ( 17.060 m) per minute; serví ce 
ceiling 59,055 ft ( 18,000 m); range 920 miles 
(1,480km). 
Weights: empty 16,534 lb (7,500 kg); maximum 
take-off 37,480 lb (17,000 kg). 
Dimensions: span 29ft 11.5 in (9.13 m); length 47 
ft 1.25 in (14.36 m); beight 17 ft 0 .75 in (5.20 m); 
wing area 441 .3 sq ft (41.00 m2) . 

Armament: two 30-mm cannon and up to 13,890 lb 
(6,300 kg) of disposable stores. 

A Mirage 2000C armed with Super 530 and Magic air­
to-air missiles. 
O 1988. ~;ceSA, Ocnc.n Phoco SIRPA/alr 
01990.-ond~by Eda.,.S...aSA DI07S02.11 
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Land based helicopter 

McDonnell Douglas Helicopters OH-6 CAYUSE 

Light obser vation helicopter contest 
First flown in February 1963, the Hughes Model369 
prototype won the US Army's Light Observation 
Helicopter contest against Bell and Hiller helicop­
ters, and was ordered into large-scale production. 
The OH-6 entered service in September 1966. Pro­
duction was curtailed at 1,434 units out of a planned 
4,000, however, when costs rose and production rate 
fell. 

A long military career 
The Cayuse proved well suited to the Vietnam War, 
where it flew armed míssions with a multi-barrel 
machine gun or 40-mm grenade launcher. Sorne 
surviving helicopters ha ve been upgraded to OH-6D 
standard with moreadvanced electronics and heavier 
armament. The OH-6 was exported as the Model500, 
which can be configured in any of severa! armed 
forms. There is also the improved Model 530 now 
marketed by McDonnell Douglas Helicopters, as 
Hughes Helicopters became in January 1984. 

Principal versions 
OH-6A (inilial production model), OH-6D (improved 
version), Model 500 Defender (export version of the 
OH-6A with better sensor and armament oplions), 
Model 530 Defender (variant with refined aerody­
narnics and more power), and AH-6 (Modcl 530 
version for US Special Forces). 

Principal users 
Argentina, Bahrain, Bolivia, Brazil, Colombia, 
Costa Rica, Denmark, Dominican Republic, El 
Salvador, Finland, Greece, Haití, Indonesia, Is­
rael, Italy, Japan, Jordan, Kenya, Mauritania, 
Nicaragua, North Korea, Philippines, South Ko­
rea, Spain, Taiwan, and USA. 

.-----TECHNICAL DATA-----, 
Type: McDonnell Douglas Helicopters (Hughes) 
OH-6A Cayuse two-seat light observation helicop­
ter. 
Engine: one 317-shp (236-kW) Allison T63-A-5A 
turboshaft derated to 215 shp (160 kW). 
Performance: maximum speed 150 mph (241 km/ 
b) at sea level; initial c limb rate 1,840 ft (56 1 m) per 
minute; service ceiling 15,800 ft (4,815 m); range 
413 miles (665 km). 
Weights: empty 1,156lb (524 kg); maximum take­
off 2,700 lb ( 1 ,225 kg). 
Dimensions: main rotordiameter26 ft 4 in (8.03 m); 
length overall, rotors tuming 30ft 9.5 in (9.39 m); 
height 8 ft 1.5 in (2.48 m); main rotor disc area 
544.63 sq ñ (50.60 m1). 

Payload: four passengers or freight. 

Ciad in three-tone camouflage, this is an OH-6 in 
Japanese a ir force service. 

C 1988. Edito-St:Mce SA, Gt.nev• Pholo 8 . 'Thouanel 
C> 1990. T""'l&uooand odaplation by lldho-S<rvic<SA DI 07Hl2. 12 
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Aerospatiale EPSILON 

A forced decision 
Faced with the problem of increased trammg 
costs, the French air force decided at the end of the 
1 970s to relhink its training program. The result 
was a decision Lhat pilot candidates would have to 
pro ve their basic skills on a low-performance type 
before proceeding to full training on a more ex­
pensive military aircraft. The decision demanded 
the development of a new piston-engined trainer. 

Tbe fi rst-step trainer 
The resulting TB.30 Epsilon first flew in Decem­
ber 1979. The test program proceeded smoothly 
but revealed the need for a nurnber of modifica­
tions to improve control and Lhe crew's fields of 
vision, and Lhese were incorporated in the second 
prototype. Production was authorized in 1982and 
deliveries began in July 1983. Despite being pis­
ton engined, the Epsilon has a cockpit layout 
modelled on that of a fast jet to acclimatize the 
trainee pilot to Lheconcept of military aircraft, and 
so ease conversion onto more advanced types. An 
arrned version, with four underwing hardpoints, 
has been sold to Togo. Aerospatiale is now offer-
ing a turboprop-powered model for higher per-
formance: Lhis Omega model flew in prototype 
form during November 1985. 

336-kW Turbomeca TP 3 19 turboprop derated to 
350 shp/261 kW for higher performance). 

Principal users 
France, Portugal, and Togo. 

.-----TECHNICAL DATA----, 
Type: Aerospatiale Epsilon two-seat primary/basic 
trainer. 
Engine: one 300-hp (224-kW) Lycoming AEI0-
540-LIBSD flat-six piston engine. 
Performance: maximum speed 236 mpb (378 km/ 
h) at sea leve!; initial climb rate 1,850 ft (564 m) per 
minute; service cei ling 23,000 ft (7,010 m); range 
792 miles (1 ,275 km). 
Weigbts: empty 2.055 lb (932 kg); max.imum take­
off2,755 lb ( 1,250 kg). 
Dimensions: span 25ft 11.75 in (7.92 m); length 24 
ft 10.75 in(7.59 m); height 8 ft8.85 in (2.66m); wing 
area 96.9 sq ft (9 .00 m2

). 

Armament: up to 661 lb (300 kg) of disposable 
stores. 

The two-seat Epsilon has taken its place as the French 
Principal versions air force's primary and basic trai11e1; and is expected to 
Epsilon (piston-engined trainer) and Omega remain in servicefor many.::y._ea_r_s._______ J 
(upgraded version under offer wilh the 450-shp/ o t9a&.&lltc>&rv>OOSA.Oenevo PhOIA>Aerospou.Jc 

O 1990, Trooslarlon and ldopU;tlon by E4o....SC...IocSA DI 01S 02.13 
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Naval helicopter 

Aerospatiale SA 321 SUPER FRELON 

A helicopter of great promise 
Designed as an impmved version of tbe SA 3200 
Frelon (homet) with the suport of Sikorsky, which 
was largely responsible for the rotor system, the SA 
3210 Super Frelon first flew in December 1962. 
Prototypes were produced in land-based troop trans­
port and naval anti-submarine forms, the Jatter form­
ing the basis of tbe SA 321 G initial production 
model, which entered service in 1966. Carrying 
weapons in addition to search radar and sonar, the SA 
32 LGs are used to patrol tbe seaward approaches to 
the French navy's nuclear submarine base at Brest. 

Limited production 
Only 24 SA 321Gs were built, but the production 
total was boosted by small-scale production of sev­
era! other variants, notably the SA 321K assault 
transport for Israel (12 helicopters) and theSA 3211/ 
L/M transport exported to China, South Africa, and 
Libya. Total production was 99 helicopters. 

Principal versions 
SA 321F (airline version for 37 passengers), SA 
321 G (French navy version able to carry 27 passen­
gers or freight in its altemative transport role), SA 
321 J (improved civil model able to carry 27 passen­
gers or 11,023 lb/5,000 kg of freight), SA 321K 
(Israelí assault transport, later re-engined with Gen­
eral Electric T58 turboshafts), SA 321L (develop­
ment of the SA 321 K for other export markets), SA 
321M (Libyan version oftheSA 321 L), and Changhe 

Zhishengji-8 (Chinese development of the SA 
321J with Chinese turboshafts). 

Principal users 
China, France, Iraq, Israel, Libya, Soutb Africa, 
and Zaire. 

,-----TECHNICAL DATA ----., 
Type: Aerospatiale SA 321 G Super Fre1on five-seat 
anti-submarine and anti- ship helicopter. 
Engines: three 1,570-shp (1,17 1-kW) Turbomeca 
Turmo illC6 turboshafts. 
Performance: maximum speed !54 mph (248 km/ 
h) at sea leve!; initial climb rate 984 ft (300 m) per 
minute; service ceiling 10,170 ft (3, 100 m); range 
506 miles (815 km). 
Weights: empty 15,130 lb (6,863 kg); maximum 
take-off 28,660 lb (13,000 kg). 
Dimensions: main rotor diameter 62ft O in (18.90 
m); length overall, rotors turning 75ft 6.75 in (23.03 
m); height 22ft 2 in (6.76 m); main rotor disc area 
3,019.94 sq ft (280.55 m2). 

Armament: four homing torpedoes or (in the anti­
shlp role) two AM.39 Exocet missiles. 

This is one ofnine SA 32/LSuper Frelons operated by 
lhe Libyan air force. 
O l988. Edfto-&rvioe SA, (kneva Photo M. Ros:taln& 
O l990. TransJarion and adaptation by Edito·St:rvke SA DI 075 02. 14 
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Land based helicopter 

Agusta-Bell AB.205 

American ancestry 
Built by Agusta under license from Bell, the 
AB.205 is a direct counterpart of the UH-lH 
Iroquois (Model 205) military helicopter. This 
differs from the earlier Model204 versions of the 
celebrated "Huey" in baving a longer fuselage 
and larger cabin for the accommodation of a 
beavier payload carried with the aid of a more 
powerful engine. In its basic form, the AB.205 is 
siroilartothe USArmy's UH-lDand UH-lH, but 
can be configured for specialist roles such as SAR 
with a door-mounted rescue hoist. 

Civil and military service 
TheAB.205 is equipped for all-weatheroperation 
in its military utility role, and can be fitted with 
protective armor as well as any of severa! arma­
ment kits . In 1969 A gusta started licensed produc­
tion of the Model 205A-1 civil version as the 
AB.205A-1 and, like its American counterpart, 
thls is powered by the 1 ,400-shp (1 ,044-kW) 
T5313B civil version of the military turboshaft 
derated, in this application, to 1,250 shp (932 
kW). Production of the AB.205A-1 totalled 290 
helicopters. 

Principal versions 
AB.205 (military version) and AB.205A-l (civil 
version). 

Princ.ipal users 
Greece, Iran, Israel, Ita! y, Morocco, Oman, Saudi 
Arabia, Singapore, Spain, Tanzania, Tunisia, 
Thrkey, Uganda, United Arab Emirates, Yemen, 
Zambia, and Zimbabwe. 

.-----TECHNICAL DATA -------, 
Type: Agusta-Bell AB.205 one-crew utility trans­
pon helicopter. 
Engine: one 1 ,400-shp ( 1,044-kW) Lycoming T53-
L- 13 turboshaft derated to 1,100 shp (820 kW). 
Performance: maximum speed 138 mph (222 km/ 
h) at sea leve!; initial climb rate 1,680 ft (512 m) per 
minute; service ceiling 15,010 ft (4,575 m); range 
360 miles (580 km). 
Weights: empty 4,800 lb (2,177 kg); maximum 
take-off9,500 lb (4,309 kg). 
Dimeosions: main rotor diameter 48 ft 3.25 in 
(14.71 m); lengthoverall, rotors tuming 57 ft0.75 in 
(17.39 m); height 14ft 8.5 in (4.48 m); main rotor 
disc area 1,829.36 sq ft (169.95 m2). 

Payload: 14 troops , or six liners and one anendant, 
or freight. 

An AB.205 utility helicopter ofthe ltalian army. 
C 1988. Edilo-Senoicc SA. Geneva Phoco M. Ros-laing 
C 1990. Trorulatlonand ad>puulon by Edll .. ServiceSA DI 075 02. 15 
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Reconnaissance and observation 

British Taylorcraft Auster Mk 1 to V 

A touring plane in military ser vice 
In 1936 theTaylorcraftAviarion Company was estab­
lished in the USA to design and built light planes for 
civil use. In 1938 the company established its Tay­
lorcraft Aeroplanes (England) Ltd as its British sub­
sidiary. British production was mainly of the Plus C 
and Plus D models, and in 1939 the Royal A ir Force 
irnpressed 24 of the 32 aircraft for evaluation as 
observation and artillery spotter aircraft. The evalu­
ation confirmed the soundness of the concept, and a 
deriva ti ve of the Plus D was ordered into production 
as the Auster Mk 1. This entered service in August 
1942. 

Eyes for the army 
Production during the Second World War covered 
variants up to tbe Auster Mk V and totalled 1,663 
aircraft. These equipped 19 British as well as severa! 
Canadian and Dutch squadrons, and the type served 
mainly in the Italian and North-West European 
campaigns. 

Principal versions 
Auster Mk I (100 aircraft with the 90-hp/67-kW de 
Havilland Cirrus Minor l engine), Auster Mk II (two 
aircraft with a 130-hp/97-kW Lycoming engine), 
Auster Mk ID (470 aircraft with the 130-hp/97-kW 
de Havilland Gipsy Major 1 engine), Auster Mk IV 
(254 aircraft based on the Mk ll but with a larger 
cabin for one extra person), and Auster Mk V (804 
aircraft, including three floatplanes, based on the Mk 

IV but with an irnproved instrumeot panel for 
blind and night flying capability). 

Principal users 
Canada, Great Brilain, and the Netberlands. 

.-----TECHNICAL DATA----, 
Type: British Taylorcraft Auster Mk IV lhree-seat 
air observation post plane. 
Engine: one 130-hp (97-kW) Lycoming 0-290-3 
flat-four piston engine. 
Performance: maximum speed 130 mph (209 km/ 
h) at sea leve!; initial climb ratenot revealed; service 
ceiling not revealed; range 250 miles (402 km). 
Weights: empty J ,lOO lb (499 kg); maximum take­
off 1,850 lb (839 kg). 
Dimensions: span 36ft O in (10.97 m); length 22ft 
5 in (6.83 m); height 8 ft O in (2.44 m); wing area 
167.0 sq ft (15.51 m1). 

Armament: none. 

A comparatively large nwnber of Austers survive, this 
being an example of tite ALISter M k IV photographed 
during a 1979 display at Biggin Hi/1. 

0 1983.Ed•oo-Senu SA.V...... l'lloooM llodcw 
O 1990. TBMiauon anchdapcai>On by &~;..s.r.~c< Sil DI 117$02.16 
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Reconnaissance and observation 

Aeritalia (Fiat) G91R 

A NATO des ign competition 
Aeritalia wascreated in 1969 by a mergerofFiat's 
aviation divisions with two smaller companies. 
One of the new company's inherited tasks was 
logis tic support of the G91 R, a light attack and 
reconnaissance fighter designed by Fiat to meet a 
1954 NATO requirement. The first prototype had 
flown in August i 956, and the G91 light atta e k 
model began to enter limited squadron service in 
February 1959. 

From attack to reconnaissaoce 
Later in the year there appeared the definitive 
G91 R version which added a tactical reconnais­
sance capability through the installation of three 
cameras in a shortened and revised nose. This 
model was adopted in differing subvariants by 
West Germany as well as Ita! y, and sorne aircraft 
were later passed on to Portugal, which left a few 
examples in Angola when it granted that count:ry 
full independence. 

Principal versions 
G91 (initiallight attack model), G91R/l (attack 
and reconnaissance model), G91R/1A (verdsion 
with improved navigation system), G91 R/ 1 B 
(strengthened and updated version of the G91 R/ 
1 A), G91R/3 (West German model with two 30-
mm cannon, Doppler navigation and other im­
provements), G91R/4 (G91 R/3 variant with the 
armament of the G91R/I ), G91T/I (Italian two-

seat trainer with two 0.5-in/12.7-mm machine 
guns), and G91 T/2 (West Gennan version of the 
G91T/l). 

Principal users 
Angola, Italy, Portugal, and West Germany. 

.-----TECHNICAL DATA ----., 
Type: Aerita1ia (Fiat) 091 R/1 sing1e-seat 1ight at­
tack and reconnaissance fighter. 
Eogioe: one 5,000-1b (2,268-kg) thrust Fiat-built 
Rolls-Royce (Bristo1 Sidde1ey) Orpheus Mk 803 
turbo jet. 
Performance: maximum speed 675 mph (1,086 
krn/h) at 4,920 ft ( 1 ,500 m); initia1 climb mte 6,005 
ft (1 ,830 m) per minute; serví ce ceiling 42,980 ft 
(13, 100 m); radius 199 miles (320 km). 
Weights: empty 6,834 lb (3,100 kg); maximum 
take-off 12,125 lb (5,500 kg). 
Dimensions: span 28ft 1 in (8.56m); 1ength 33ft 9.5 
in (10.30 m); height 13fl 1.5 in (4.00 m); wing area 
176.75 sq ft ( 16.42 m2). 

Armament: four 0.5-in (12.7-mm) machine guns 
and up to 1,500 lb (680 kg) of disposable stores. 

A G9JR in service with the Wesr German air force, 
which has now replaced tllis rrim litrle warplane witll 
tire alrogerller superior Panavia Tornado. 
CII988,Edl~ic<SA,Oene•a l'ti""'M R"'""OI 
Cl1990. Transl:uion and ldapmlon by Edito-Servi<e SA 01 O" 02.17 
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Interceptor 

Mikoyan-Gurevich MiG-25 "FOXBAT" 

A direct response lo the B-70 
When the USSR Jearnt that the USA had started work 
on the North American B-70 Valkyrie as a Mach 3 
strategic bomber, it undertook the design of a fighter 
in tended specifically to counter tbe US high-altitude 
bomber. The B-70 was cancelled in 1961, but the 
Soviets pushed ahead with their new fighter, which 
first flew in April 1965 as the Ye-266 and later set 
severa! world records. 

Service debut 
The MiG-25 "Foxbat-A" entered service in 1970. 
The new inteceptor was made largely of steel and 
titanium to withstand the effect of kinetic heating, 
and sported an old-fashioned but very powerful radar 
as well as four examples of the largest air-to-air 
missile yet deployed. Total producrion was in the 
order of 600 aircraft in severa! variants, and the type 
has seen limited service in the Middle East. 

Principal versions 
MiG-25 "Foxbat-A" (high-altitudeinterceptor), MiG-
25R "Foxbat-B" (reconnaissance version with cam­
eras and a side-looking airbome radar), MiG- 25U 
"Foxbat-C" (two-seat trainer), MiG-25R "Foxbat­
D" (reconnaissaoce version with a larger SLAR but 
no cameras), MiG-25M "Foxbat-E" (conversion of 
the "Foxbat-A" with a more modem radar/missile 
combination and more powerful R- 31F engines for 
beuer performance at lower altitude in the "look­
down/shoot- down" role), and MiG-25 "Foxbat-F'' 

(conversion of older aircraft with AS-11 "Kilter" 
missiles for the ami-radar role). 

Principal users 
Algeria, India, lraq, Libya, Syria, and USSR. 

.------TECHNICAL DATA 
Type: Mikoyan-Gurevicb MiG-25 "Foxbat-A" 
single-seat interceptor. 
E ngines: two 27 ,O 1 O-lb ( 12,250-kg) reheated thrust 
Tumanskii R-31 turbojets. 
Performance: maximum speed 2,115 mph (3.404 
k:mlh) or Mach 3.2 at 36,090 ft ( 11,000 m); initial 
climb rate 41,010 ft (12,500 m) per minute; service 
ceiling 80,050 ft (24,400 m); radius 702 miles ( 1,130 
km). 
Weights: empty 44,092 lb (20,000 kg); maximum 
take-off 37,425 lb (l7,0ll kg). 
Dimensions: span 45 ft9 in (13.95 m); length 78ft 
1.75 in (23.82 m); height20 ft 0.25 in (6.1 O m); wing 
area 611.7 sq ft (56.83 ml). 
Armament: up to four AAMs including AA-6 1 
"Acrid" weapons. 

Photographedfrom a US Navy plane, thís Líbyan MíG-
25 is armed with AA-6 "Acrid" and far smaller AA-8 
"Aphid" AAMs. 
O l98S. Edito-Scrvke SA. Ocnc"'a Pbolo 8 Tboua.nt.l from USN 
0 1990.T,.nsla•ion•ndocllpoulonbjo Edi~iceSA Oi 07S02.18 
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Transport and utility 

Aeritalia G222 

An impractical NATO specilicatioo 
In 1962 NATO issued a requirement for a tactical 
transport with STOVL (Short Take-Off and Ver­
tical Landiog) capability. This proved impossible 
for a number of technical reasons, but from Fiat 's 
experience with the projectAeritalia produced the 
G222 tactical light transport to replace the Italian 
air force's fleet of aged Fairchild C- 119 aircraft. 
The G222 prototype flew in July 1970, and en­
tered service in 1976. 

A capable utility transport 
The G222 is a simple yet effective tactical airli fter. 
The plane is typical of its type, with a large­
volume hold accessed by a rear rarnp/door ar­
rangement for the straight-in loading of bulky 
items. The manufacturer had plans for a family of 
special-purpose variants, but these carne to noth­
ing and production was completed in 1989 with 
the 90th plane. The type 's major operator is. the 
Italian air force, though smaller quantities were 
exported to severa! countries, of which the single 
largest operator is Libya with a special version 
produced to avoid export restrictions on Ameri­
can engines and equipment. 

Principal versions 
G222 (basic tactical transport), G222RM (nava id 
calibration model), G222SAA (fuefighting 
model), G222T (version for Libya with European 
avionics and 4,860-shp/3,624-kW Rolls-Royce 

Tyne Mk 801 turboprops for improved hot-and­
high performance), G222VS (electronic warfare 
model). 

Principal users 
Argentina, Ita! y, Libya, Nigeria, Somalia, United 
Arab Emirates, and Venezuela. 

,...---- TECHNICAL DATA-----, 
l)rpe: Aeritalia G222 lhree-crew tactica1 transpon. 
Engines: two 3,400-shp (2,535-kW) Fiat-built 
General Electric T64-GE-P4D turboprops. 
Performance: maximum speed 336 mph (540 krn/h) 
at 15,010 ft (4,575 m); inilialclimbrate 1,706 ft (520 
m) per minute; service ceiling 25,000 ft (7 ,620 m); 
range851 miles ( 1,370 km) with maximum paylond. 
Weights: empty 32,165 lb (14,590 kg); maximum 
take-off61,729 lb (28,000 kg). 
Dimensions: span 94 ft 2 in (28.70 m); 1ength 74 ft 
5.75 in (22.70 m); height 32ft 2 in (9.80 m); wing 
area 882.67 sq ft (82.00 m'). 
Pay1oad: 53 troops, or 40 paratroops, or 19,841 lb 
(9,000 kg) of freight. 

A G222 tactica/ tra11sport of the ltalia11 a ir force. 
() 1988. SdllO-Scrvice SA. Otneva 1,.,010 M. Jtos.taing 
Cl 1990,Tmnlation and adaplatlon by EdilO-ServiceSA DI 015 02..19 
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Electronic warfare 

Piaggio PD-808 

American origins 
This attractive type was designed by the Douglas 
Aircraft Company of Long Beach, California, as a 
business jet. No orders were received, and the com­
plete project was bought by Piaggio, which flew the 
first prototype in August 1965. Piaggio al so failed to 
secure any worthwhile commercial intrest, but a few 
examples were taken by the Italian air force. 

An electronic warfare specialist 
Only 27 examples of this type, with low-set wings 
and aft-mounted turbojet engines, were produced, 
and 25 of these went to the Italian air force. The frrst 
aircraft were configured for the utility role (navaid 
calibration, navigation training for three pupils, and 
Light transport of up to eight passengers oran equiva­
len! freight load), but the last six aircraft were com­
pleted as electronic warfare platforms with cabin 
accommodation for specialist Elint (electronic intel­
ligence) equipment and its three operators. 

Principal versions 
PD-808TA (utility version) and PD-808ECM (elec­
tronic warfare version). 

Principal user 
Italy 

.----- TECHNICAL DATA ----, 
Type: Piaggio PD-808ECM five-seat electronic 
warfare plane. 
Engines: two 3,360-lb ( 1 ,524-kg) thrust Piaggio­
built Rolls-Royce (Bristol Siddeley) Viper Mk 526 
turbojets. 
Peñormance: maximum speed 529 mph (851 km/ 
h) at 19,685 ft (6,000 m); initial clirnb rate 5,4i5 ft 
( 1 ,650 m) per minute; service ceiling 44,950 ft 
( 13,700 m); range 1,322 miles (2,128 km). 
Weights: empty 10,648 lb (4,830 kg); maximum 
take-off 18,001 Lb (8, 165 kg). 
Dimensions: span 43 fi 3.75 in (13.20 m); 1ength 42 
ft2 in (12.85 m); height 15 ft9 in (4.80m); wingarea 
224.97 sq ft (20.90 m2). 

Armament: none. 

Except for its antennae and other special features, the 
PD-808ECM is very similar to the PD-808TA utility 
mode/. 
C 1988. Edito.ScrviCle SA. Omeva Pboto M. Rostain¡ 
O 1990. Trwul•doo •nd od.tpcarioo by Edloo-Servioc SA DI 075 02.20 
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Aces, engineers and builders 

Manfred von RICHTHOFEN 

A budding military career 
Manfred, Freiherr von Richthofen was bom on 
May 2, 1892 in the city of Breslau. After an 
education in severa! scbools and military acade­
mies, he was commissioned in Uhlan Regiment 
Nr. l. Posted to the Eastem Front with this lancer 
regiment at the First World War's start, the future 
ace led justa few patrols before being transferred 
to Alsace on the Westem Front. Posted to the 
infantry, the young Richthofen requested transfer 
to the flying service, a request granted in May 
1915. In the foUowing month Richthofen began 
his flying career as an observer, and was soon 
posted to the Eastem Front befo re retuming to the 
Westem Front, this time in Belgium, duringAugust 
1915. Richthofen's desire to become a pilot was 
fumly kindled early in October, when he met the 
great ace and tactician, Oswald Boelcke. 

The making of tbe ''Red Baron" 
After sorne 20 training flights, Richthofen flew 
solo at the beginning of 1916 and shifted seats to 
become the pilot of a C-class two-seater during 
the ghastly Battle of Yerdun. Posted again to the 
Eastem Front, Richthofen was then selected by 
Boelcke as one of his pilots and retumed to the 
Westem Front. Here Richthofen scored his first 
official "kili" during September 1916, though be 
had already downed three aircraft whose fates 
could not be confirmed. Flying aircraft paioted 

largely red, Richthofen went from strength to 
strength. By January 1917 he had chalked up 16 
"kills", including a redoubtable British ace, Ma­
jor Lanoe G.Hawker YC, and was awarded Ger­
many's premier decoration, the Pour le Merite. 

The Ricbthofen brothers 
Two days earlier he had been apppointed com­
mander of Jagdstaffel 11, in which he was soon 
joined by bis younger brother, Lothar. During 
Apri l 1917 the brothers scored prolifically: 
Manfred downed 2 1 aircraft and Lothar another 
15. By June 1917 Manfredbadachieved56"kills" 
and was the war's leading ace. Wounded in the 
head, Manfred refused to stop flying, and in­
creased bis score further during March and April 
1918 at the controls of a Fokker Dr I triplane. With 
his score on 80, a total unexcelled by any other 
First World War ace, Manfred von Richthofen 
was killed on April21, 1918, by a bullet through 
the heart while in combat against six British 
fighters. 

Posing in rhecockpir ofanAlbatrosjightel; Manfred von 
Richthofen is surrounded by orher pilots of his greatest 
command,Jagdgeschwader Nr 1, known to the British 
and Americans as "The F/ying Circus". 
C 1988, Edlto-Service SA. Oeneva Photo: S.H.A.A. 
C 1990. Translation and adaptalion by Edilo-Servicc SA O 1 075 03.01 
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Reconnaissance and observation 

Focke-Wulf Fw 200 CONDOR 

Long range the primary requirement 
The Fw 200 Condor flew in July 1937 in the forrn of 
lhe first prototype for a 26-passenger long-range 
airliner. In 1938 lhe type confirrned its potential by 
capturing severa! world records, and about 1 O airlin­
ers had been delivered to Brazilian, Danish and 
Gerrnan airlines befare the outbreak of the Second 
World War. A few Nazi VIP transports had al so been 
delivered. 

Maritime preda tor 
Thereafter, development was concentrated on the Fw 
200C maritime version. In this role the Condor's long 
range was decisive, but there were constant problems 
with the integrity of the military version 's fuselage, 
which had a tendency to break in heavy landings. 
Total production was 276 aircraft. 

Principal vers ions 
Fw 200A (pre-production airliner), Fw 200B (pro­
duction airliner with 850- hp/634-kW BMW 132 
radials), Fw200C-O (pre-production military model), 
Fw 200C-1 (production type with 3,757-lb/1,750-kg 
bombload), Fw 200C-2 (improved C-1 with revised 
nacelles and underwing bomb racks), Fw 200C-3 
(ftrSt major version with BMW Bramo 323 Fafnir 
radials and different arrnament in severa! subvari­
ants), Fw 200C-4 (definitive production model with 
search radar), Fw 200C-6 (model with two Henschel 
Hs 293 anti-ship rnissiles), and Fw 200C-8 (revised 
missile-carrier). 

Principal users 
Brazil, Denmark, and Gerrnany. 

~--- TECHNI CAL DATA ----. 
Type: Focke-WulfFw 200C-8 Condor six -seatlong­
range maritime reconna.issance bomber with missile 
capability. 
Engines: four 1,200-hp (895-kW) BMW Bramo 
323R-2 Fafnir radial piston engines. 
Peñormance: maximum speed 224 mpb (360 km/ 
h) at 15,750 ft (4,800 m); initial climb rate not 
revealed; service cciling 19,030 ft (5,800 m); range 
2, 175 miles (3,500 km). 
Weights: empty 29,367 lb (12,950 kg); maximum 
take-off 50,044 lb (22,700 kg). 
Dimenslons: span 109ft 1 in (33.25 m); length 78ft 
3 in (23.85 m); height 20 ft 4 in (6.20 m); wing arca 
1,270.2 sq ft ( 11 8.00 m2). 

Armament: one 20-mm cannon, four 13.1-mm 
(0.52-in) machine guns, and one 7.92-mm (0.312-
in) macbine gun in nose, dorsal. beam and ventral 
positions, and two HS 293A missiles. 

--------------~ 

Righlly cal/ed the "scourge oftheAtlantic", the Candor 
was at times cotmtered byAlliedfighters operatingfrom 
aircraft carriers. 
O l988, Edíto-Servk:e SA, Oene:va 
O 1990. Transbllon and adaputlon by EdoiO-Scrvlce SA 

Pboco: O.R. 
DI 075 03.02 
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Light bomber 

Voisin TYPE LA (TYPE ID) 

Pre-war origins 
Tbe first Type LA (otherwise Type Ill) flew with 
a 120-hp (89.5-kW) Salrnson radial engine in 
February 1914, severa) months before the stan of 
the First World War. Despite its somewhat fragile 
appearance, thismulti-role warp1ane was remarka­
bly strong and was an importan! French asset in 
the first months of the war. 

First aerial ' 'kili" of history 
When the First World War began in August 1914, 
the use of aircraft for military purposes was lim­
ited, and the potential of the warplane only dimly 
perceived. Initial employment was limited to 
observation, but soon the more enterprising crews 
took to arming their aircraft. The world's firstair­
to- air"kill" was scored on October 5, 1914, when 
one Quenault, the gunner of a Type LA flown by 
Sergeant Joseph Frantz, downed an Aviatik two­
seater with an 8-mm (0.315-in) Hotchkiss ma­
chine gun. Production amounted to about 1,000 
Type LAs in France, 12 in Italy, 50 in Great 
Britain, and many in Russia, and the machine was 
used for observation and bombing up to 1916. 

Principal versions 
Type LA (original version) and Type LAS (ver­
sion with airframemodifications and greaterpower 
to create the Type V with the 150-hp/112-kW 
Salmson and the Type VI with the 155-hp/115.5-
kW Salmson). 

Principal users 
France, Great Britain, ltaly, and Russia. 

....---- TECHNICAL DATA -----, 
Type: Voisin Type LA two-seat light bomber and 
observarion plane. 
Engine: one 120-hp (89.5-kW) Salmson/Canton­
Unne 9M radial pis ton engine. 
Performance: maximum speed 75 mph {120 km/h) 
at sea level; init:ial climb rate not revealed; service 
ceiling 11,485 ñ (3,500 m); range 311 miles (500 
km). 
Weights: empty not revealed; maximum take-off 
2,965 lb (1 ,345 kg). 
Dimens ions: span 48 ft4.75 in ( 14.75 m); length 31 
ft 3.25 in (9.53 m); height 11 ñ 11 in (3.63 m); wing 
area not revealed. 
Armament : one machine gun and up to 265 lb (120 
kg) of bombs. 

First usedforreconnaissance, observarían and artillery 
spotting, the Type LA was promoted ro bomber status 
beca use of its sturdy strucrure. However,from mid-1915 
onward aircraft ofthis type were withdrawnfromfirst­
line dayligh1 use as they lacked the performance and 
agility ro deal with newly developed Germarrfighters. 
C l983, Edito-Scrvice SA, Oeneva Pbolo: fftnch Alr Mllltum 
C 1990. TnlOSiarion and lldapcatlon by EdiiO-&rvice SA DI 07.1 0}.03 
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Fighter 

Albatros D V 

Aerodynamic rermement 
Early in 1917 theAllies began to field a new genera­
tion of high-performance fighters, and to meet this 
threat Albatros responded with a drag-reduced devel­
opment of its current D III fighter featuring a deeper 
oval-section fuselage, a head rest (often removed as 
it interfered with the pilot's rearward view), reduc­
tion of the gap between the top ofthe fuselage and the 
upper wing, revision of the rudder, a different ai­
leron-control system, and a larger spinner that pro­
vided a better entry line for the elegantly streamlined 
fuselage. 

Large-scale production 
The new D V entered service in May 1917 and was 
soon joined by the slighlly different D Va. Total 
production figures no longer exist, but more than 
1,000 cxamples of the two simjJar variants were in 
service during May 1918 over the Westem, Italian 
and Palestinian fronts. Despite its aerodynamic re-
finement o ver the D m, the D V was no real match for 
the best of Allied fighters, and the major production 
program can only be construed as an effort to beat 
quality with quantity. Losses to All ied fighters were 
heavy, and the type also suffered a heavy accident 
rate as the lower wing had an alarrning tendency lo 
break away in highly stressed maneuvers. 

Principal vers ions 
D V (basic version) and D Va (derivative with the 

Principal users 
Austria-Hungary, Germany, and Turkey. 

.----- TECHNICAL DATA----, 
Type: Albatros O V single-seat fighter. 
Engine: one 180/200-hp (134/149-kW) Mercedes 
D.Ila inline piston engine. 
Performance: maximum speed 116 mph (186 km/ 
h) at3,280 ft ( 1.000 m); cHmb to 3,280 ft ( 1 ,000 m) 
in 4 minutes O seconds; service ceiling 18,700 ft 
(5,700 m); endurance 2 bours O minutes. 
Weigbts: empty 1,515 lb (687 kg); maximum take­
off 2,066 lb (937 kg). 
Dimensions: span 29ft 8.25 in (9.05 m); length 24 
ft0.5 in (7.33 m); height 8 ft 10.25 in (2.70m); wing 
area 228.2 sq ft (21.20 m1). 

Armaroent: two 7 .92-mm (0.312-in) machine guns. 

This is a replica of a D V a in the personal colors of 
Leutnant (liemenant) HJ. von Hippe/ of lasta 5 (5th 
Squadron) inthe spring of 1918. 

upper wing and aileron control system of the D ID). e c9ss.lldii0-S<tvi<e sA. Gene•• 
l 1 C 1990. Translation and ld1pca1W,n by Edlto--Service SA 

Pboco: D.R. 
DI 073 03.04 
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Fighter 

Polikarpov 1-15 CHAIKA 

Obsolescent yet effective 
Developed from the 1-5 biplane fighter with more 
power, cantilever landing gear legs with faired 
wheels, and the upper wing gulled into the fuse­
lage to provide the pilot with good forward and 
upward fields of vision, the TsKB-3 prototype 
flew in October 1933 with an imponed 71 0-hp 
(529-kW) Wright SGR- 1820-F3 Cyclone radial. 
The resulting 1-15 Chaika (gull) entered service in 
the following year with the 480-hp (358-kW) M-
22 for a maximum speed of 199 mph (320 km/h). 
These 404 low-performance aircraft were fol­
lowed by 59 with theSGR-1820, and by 270 with 
the 710-hp (529-kW) M-25, a Soviet develop­
ment of the Cyclone. 

A dramatie career 
The I-15 was robust, maneuverable, andan excel­
lcnt gun platform. The type performed well on thc 
Republican side in the Spanish Civil War (1936-
39), when 287 aircraft were built in Spain, and 
during border incidents with Japan ( 1938-39). 
Further development produced the I-15bis, of 
which 2,408 were built with a revised upper wing 
and greater fue! capacity. More than 1,000 aircraft 
were still in service at the time of the German 
invasion of the USSR in July 1941, and these 

Principal versions 
I-15 (initial model with gulled upper wing) and 1-

15bis (revised model with straight upper wing 
and more powerful engine). 

Principal users 
China, Finland, Spain, and USSR. 

....---- TECHNICAL DATA----. 
Type: Polikarpov l-15bis single-seat fighter. 
Eogine: ooe 775-hp (578-kW) M-25V radial piston 
engine. 
Performance: maximum speed 230 mph (370 km/ 
h) at optimum altitude; climb to 3,280 ft (1,000 m) 
in 1 minute O seconds; service ceiling 31,170 ft 
(9,500 m); range 329 miles (530 km). 
Weights: empty 2,9 10 lb ( 1,320 kg); maximum 
t:lke-off 4,189 lb ( 1 ,900 kg). 
Dimensions: span 33 ft 5.5 in ( 10.20 m); length 20 
ft6. 75 in (6.27 m); height7 ft 2.25 in (2.19 m); wing 
area 242.52 sq ft (22.53 m2). 

Armament: four 7.62-mm (0.3-in) machjne guns 
and up to 331 lb (150 kg) of bombs or six 82-mm 

1 (3.2-io) rockets. 

Powered in its definiiive forms by a11 imported Ameri­
can radial or its Soviet /icellsed equivale11/,the 1-15 was 
built in /arge numbers ami rtsed operaliona/ly in the 
turbulem years be/Wee/1 /936 and 1942. 
e 1988.. Ed.•lO-Str.-ice SA. Gene:va 
C 1990. Tr~Julation and Mlaptltion by E.dtto·Sef\'ice SA 

Pboto: D.R 
DI 07503.05 
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Fighter 

Curtiss P-40E WARHAWK 

A promising design 
In April 1939 the US Army Air Corps awarded what 
was at that time the service's largest ever fighter 
contract, covering 524 exarnples of the P-40. This 
was in essence theP-36 revised with an inline engine, 
and the XP-40 prototype that flew in October 1938 
was the first American fighter capable of exceed.ing 
300 mph (483 km/h). 

Proved in combat 
High hopes were entertained for the P-40 series, 
which was produced in many forms for theArnerican 
and export markets. lt soon becarne clear, however, 
that with the Allison engine the series lacked the 
altitude performance required of a first-line intercep­
tor, and the P-40 was rapidly relegated to the fighter­
bomber role, where its ruggedness and stability made 
it a real asset to the Allies. The P-40 series was used 
in nearly every theater, and was later improved with 
thé Mertin (and upgraded Allison) engine. 

Principal versions 
P-40 and, in British service, Tomahawk Mk I (339 
aircraft with the 1,160- hp/865-kW V-1710-19 en­
gine), P-40B and Tomahawk Mk IIA (241 aircraft 
with heavíer armament) , P-40C and Tomahawk Mk 
IIB (1, 123 aircraft witharevised fue! system), P-40D 
and K.íttyhawk Mk I (582 aircraft of a P-40C version 
wíth 1,150-hp/857-kW V- 1710-39, shorter fuselage 
and shorter landing gear legs), and P-40E and Kit-

tyhawk MkiA (3,820 aircraft wíth two addítional 
wing guns). 

Principal users 
Austratia, Canada, China, Egypt, France, Great 
Britain, the Netherlands, South Africa, Turkey, 
USA, and USSR. 

,.-----TECHNICAL DATA------, 
Type: Curtiss P-40E Warhawk single-seat fighter­
bomber. 
Engine: one 1,150-hp (857-kW)Allison V-1710-39 
in line piston engine. 
Performance: maximum speed 335 mph (539 km/ 
h) at 5,000ft (1 ,525 m);climbto 10,000 ft(3,050m) 
in 4 m in u tes 48 secoods; service ceiling 29,000 ft 
(8,840 m); range 850 miles (1,368 km). 
Weigbts: empty 6,350 lb (2,880 kg); maximum 
take-off9 ,200 lb (4,173 kg). 
Dimeosions: span 37 ft 4 in ( 11.38 m); leogth 31 ft 
2 in (9.50 m); height 1Oft 7 in (3.22 m); wing area 
236.0 sq ft (21.92 m2). 

Armament: six 0.5-in (12.7-mm) machine guns 
and up to 700 lb (318 kg) of bombs. 

The shapeoftheP-40's noseand eh in radiator lem itse/f 
readily to the shark's mouth insignia muchfavored by 
pi/ots in China and North Africa . 
O 1988, Edito-Setvi~ SA, Qt1levn Pholo: Robintau 
C 1990. Tmlslatioa and adapcation by Edito--Servke SI\ DI 075 03.06 
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Fighter 

McDonnell Douglas F -4J PHANTOM 11 

Replacement for the F-4B 
In 1963 the US Navy began 1ooking for a succes­
sor to the F-48, its primary fleet defensc and 
multi-ro1e fighter of the period. The decision 
inevitab1y fell on an improved Phantom Il variant, 
the F-41 that began to enter combat over Vietnam 
during 1967. 

Limited bu t impor taot modifications 
The F-41 was based on the F-4B but used a more 
powerfu1 variant of the 179 turbo jet, and fea tu red 
modifications such as drooping ailerons and a 
slotted tailplane to shorten the take-off distance 
and reduce the approach speed. The F-41 a1so 
rep1aced the F-48 's APQ-72 fire-contro1 radar 
with thc more advanced AWG-10 system, and 
introduced lhe AIB-7 bombing system for en­
hanced attack capability. Production of the vari­
ant up to 1972 was 522, and two comparable 
models for Great Britain were 52 F-4Ks and 118 
F-4Ms for the Royal Navy and Royal Air Force 
respective1y. These models bad different equip­
ment and were powered by Rolls-Royce Spey 
turbo fans. 

Principal versions 
F-41 (US Navy muJti-role fighter), F-4K (export 
naval interceptorknown as thePhantom FG.Mk.l 
in British scrvice), and F-4M (export land-based 
ground- attack and reconnaissance fighter known 
as thc Phantom FGR.Mk 2 in British service). 

PrincipaJ users 
Great Britain and USA. 

.-----TECHNICAL DATA ----, 
Type: McDonnell Douglas F-4J Phantom Il two­
seat carrierbome multi -role fighter. 
Engioes: two 17,900-lb (8,119-kg) reheated thrust 
General Eleclric J79-GE-1 O turbojets. 
Performa nce: maximum speed 1,485 mph (2,390 
kmlh) or Mach 2.25 at 40,000 ft (12,190 m); ioitial 
climb rate 61,400 ft (18,715 m) per minute; service 
ceiling 62,250 ft ( 18,975 m); radius 600 miles (966 
km). 
Weights: empty 28,000 lb (12,701 kg); maximum 
take-off 58,000 lb (26.309 kg). 
Dimensions: span 38 ft 5 in ( 11.71 m); length 58ft 
2.5 in(l7.74m); height 16 ft 3 in(4.95 m); wingarea 
530.0 sq ft (49.239 m1). 

Armament: up to 16,000 lb (7 ,258 kg) of dispos­
able stores. 

After 20 years of service and many updates, the F-4 
Phanrom /1 is no /onger a first-line worplone with the 
US regular [orces, bw is sti/1 going strong in many other 
coumries. 
C 1988. Edlto-Servloc SA. <kneva Pboco: M. RosWn¡ 
C 1990. Tr1n$lation and ldlpwlon by Ed>IO-S...ice SA DI 075 03.07 
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Fighter 

Yakovlev Yak-23 "FLORA" 

Inspired by wartime exper ience 
The design bureau headed by Aleksandr Yakovlev 
had begun to consider jet- powered aircraft befo re the 
end of the Second World War, but its first true jet 
fighter was the Yak-23 that flew in June 1947. This 
type resulted from an October 1946 requirement, and 
as one of the bureau 's first all-metal stressed-skin 
designs was based on a "stepped" fuselage with the 
RD-500 engine (in essence a British unit, the Rolls­
Royce Derwent V centrifugal-flow turbojet, built in 
the USSR) located in the forward fuselage and ex­
hausting below the fuselage in line with the cockpit 
and trailing edges of the unswept wing. This kept the 
engine instaUation as short as possible, and so avoided 
the efficiency losses associated with a long jetpipe. 

Ao early Soviet jet ligbter 
Production was authorized early in 1948, but was 
terminated at the 3 1 Oth example because of the 
higher combat capability offered by the Mikoyam­
Gurevich MiG-15 "Fagot", though it is worth noting 
that the Yak-23 possessed better climb performance 
than the MiG-15. After short service with the Soviet 
air force, the Yak-23 was passed on to Warsaw Pact 
a ir arms, where it proved popular. 

Principal versions 
Yak-23 (basic fighter model) and Yak-23UTI (two­
seat conversion trainer whose production is uncon­
firmed). 

Principal users 
Czechoslovakía, Poland, Romania, USSR, and 
possibly other Warsaw Pact countries. 

.------ TECHNICAL DATA - ---, 
Type: Yakovlev Yak-23 single-seat tighter. 
Engine: one 3,505-lb (1,590-kg) thrust RD-500 
turbo jet 
Performa nce: maximum speed 606 mph (975 km/ 
h) at optimum altitude; initial climb rate 9,252 ft 
(2,820 m) per minute; service cei1ing 48,555 ft 
(14,800 m); range 746 miles (1,200 km). 
Weights: empty 4,409 lb (2,000 kg); maximum 
take-off 7,460 lb (3,384 kg). 
Dimensions: span 28ft 7.75 in (8.37 m); length 26 
ft 7.75 in (8. 1.2 m); height not revealed; wing area 
145.32 sq ft (13.50 m1). 

Armament: two 23-mm cannon and up to two 132-
lb (60-kg) bombs. 

This is one of the fasr series-builr Yak-23s, now on 
display ar rhe Polish Army Museum in Warsaw. 
O 1988. &:h~o-S...u SA. Gcaeva -M Hodc>r 
O 1990, 1'11uulallon and lld3¡><11lon by EdlfOoS...Ice SA DI 07$ OJ.OS 
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Interceptor 

Lockheed F-104 STARFIGHTER _ 

"Cold War" warrior 
In 1952 Lockheed began work on a single-seat 
interceptor capab1e of besting any Soviet bloc 
warplane, priority being given to maneuverability 
and performance in terms of speed and climb rate. 
What emerged for a first flight in March 1954 was 
instantly dubbed a "manned missile": the long 
fuse1age was tailored round the 179 engine, and 
the flying surfaces were small, unswept and very 
thin. 

Dropped by the USAF 
Oevelopment was difficult, and when the fust F-
1 04As entered service in 1958 the US Air Force 
had airead y lost interest in the type and took only 
296 Starfighters. The type was then saved by the 
creation of the F-1040 multi- role version for 
production by a multi-national European consor­
tium as well as for Japan. Total Starfighter pro­
duction was 2,282 units. 

Principal vers ions 
F-1 04A (interceptor), F-1 04B (two-seat trainer), 

1 

F-1 04C (tactical strike), F- 1040 (two-seat trainer), 
F-1 040 (definitive multi-role warplane with a 
strengthened structure, more power, and revised 

built F-1040), and CF-1040 (CF- 104 two-seat 
trainer). 

Principal users 
Belgium, Canada, Oenmark, l taly, Japan, Jordan, 
the Netherlands, Norway, Pakistan, Taiwan, Thr­
key, USA, and West Oermany. 

.---- TECHNICAL DATA ---~ 
Type: Lockheed F-104G Starfighter single-seat 
mu1ti-role fighter. 
Engine: one 15,800-lb (7,167-kg) reheated thrust 
General Electric 179-GE-11 A turbo jet 
Performa nce: maximum speed 1,450 mph (2,333 
km/h) or Mach 2.2 at 36,000 ft (10,975 m); initial 
climb rate 55,000 ft ( 15,765 m) per minu te; service 
ceiling 58,000 ft ( 17,680 m); range 1,550 miles 
(2,495 km). 
Weigbts: empty 14,900 lb (6,758 kg); maximum 
take-off28,779lb (13,054 kg). 
Dimensions: span 21 ft 11 in (6.68 m); length 54 ft 
9 in (16.69 m); height 13ft 6 in (4 .11 m); wing area 
196.1 sq ft (18.22 m2). 

Arma ment: one 20-mm multi-barrel can non and up 
to 4,3 10 lb (1,955 kg) of disposable stores. 

Conceived in the early 1950s, the F-104 was controver­
sia{ at rimes but proved its effecriveness during a long 
service lije in severa{ countries. 
O 1988. Edico-Servkc SA. Oc:neva Photo: M. Rostain¡ 
O 1990, Traniladon and ldaptatlon by Edito-St:rvicc SA DI 075 OJ.09 
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electronics), RF-1040 (tactical reconnaissance), 
TF-1040 (F-1040 trainer), F-1041 (F-1040 ver­
sion for Japan), F-104S (improved air defense 
version developed in Italy), CF-104 (Canadian-
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Attack and close support 

Britist, Aerospace BUCCANEER 

Saved at the last minute 
In 1957 the Bri tish decided that the concept of manned 
warplanes was obsolete and cancelled most projects 
altead y under way. One type that avoided the cut was 
the Blackbum Buccaneer, which was almos! ready 
for its ftrst flight. This took place in April 1958, and 
theBuccaneer S.Mk 1 entered Royal Navy service as 
a carrierbome strike/attack warplane. From 1965 the 
Mk 1 with de Havilland Gyron Junior turbojets was 
replaced by the altogether more capab1e Buccaneer 
S.Mk 2 with turbofan engines. 

A bappy surprise 
When the Royal Navy's large carriers were phased 
out of service from the late 1960s, the Buccaneer was 
passed toa re1uctant Royal A ir Force. Once the type 
was in service. however, the RAF found that the 
transonic Buccaneer was an excellent 1ow-level at­
tack type, and ordered additional aircraft. Total pro­
duction was 183 aircraft, and the survivors were 
extensively upgraded in the late 1980s. 

Principal versions 
Buccaneer S.Mk 1 (tu.rbojet-powered naval version), 
Buccaneer S.Mk 2 (turbofan-powered model suf­
ftxed A or B without or with capability for the Marte! 
air-to-surfacemissile), and Buccaneer S.Mk 50 (S.Mk 
2 derivative for South A frica with rocket boost pack). 

Principal users 
Great Britain and South A frica. 

.---- TECHNICAL DATA - ---, 
Type: British Aerospace Buccaneer S.Mk 2B two­
seat low-1eve1 strike and auack plane. 
Engines: two 11,100-1b {5,035-kg) thrust Rolls­
Royce Spey RB 168-1A MJc 101 turbofans. 
Peñormance: maximum speed 645 mph (1,038 
km/h) at 200 ft (61 m); initial climb rate 7,000 ft 
(2,134 m) per minute; service ceiling 40,000+ ft 
(12,190+ m); radius 1,150 miles (1,851 km). 
Wei.ghts: empty 30,000 lb (13,608 kg); maximum 
take-off 62,000 lb (28, 123 kg). <C2>Dimensions: 
span44 ftO in (13.41 m); length 63 ftS in (19.33 m); 
height 16 ft 3 in (4.95 m); wing area S 14.7 sq ft 
(47.82 m2). 

Armament: up to 16,000 lb (7 ,258 kg) of disposable 
stores carried intemally and extemally. 

From its noval origins as a carrierborne rype, the 
Buccaneer matured into a first-class low-level attack 
warplanefor the RAF. 

l 
C 1988. Edito-Strvlce SA. Geneva Piloto: P. B·uige1 
C 1990. T"">ladocundoda¡>Ution by ll4110-5<fvic< SA DI 015 Ol. IO 

...._.__ __________________________________ Pri_nl<d- inltaly 



Fighter ® r--- ---.1 
Great Bri tain 

de Havilland SEA MOSQUITO 



Fighter 

de Havilland SEA MOSQUITO 

A prestigious family 
The Mosquito was developed as a prívate venture 
using de Havilland's unique wooden structure 
(stressed skins of plywood sandwiched round a 
balsa wood core), and first flew in November 
1940. The type displayed excellent performance 
and versatility, and was developed in paralJellight 
bomber, fighter-bomber, nigbt-fighter, photo­
reconnaissance, and trainer variants. 

Navalized version 
The Royal Navy operated a number of Mosquito 
FB.Mk V1 and T.Mk 3 land-based aircraft in the 
anti-ship anack and trainer roles, but its most 
importanttype was the Sea Mosquito TR.Mk 33 
carrierborne torpedo and reconnaissance fighter. 
This model first flew in November 1945 and 
entered service in August 1946. The variant was 
based on the FB.Mk V1 with larger propellers, 
American radar, and naval features such as fold­
ing wings and an arrester book. With the Second 
World War over, deliveries of tbis model totalled 
just 50, though there were also six examples ofthe 
related Sea Mosquito TR.Mk 37. 

Principal versions 
Sea Mosquito TR.Mk 33 (initial model with 
American ASH surface search radar), Sea Mos­
quito TR.Mk 37 (derived model with British ASV 
surface search radar), and Mosquito TT.Mk 39 

(naval target-rug model based on the B.Mk XVI 
bomber). 

Principal user 
Great Britain. 

.------ TECHNICAL DATA--- -, 
TYpe: de Havilland Sea Mosquito TR.Mk 33 two­
seat carrierbome torpedo and reconnaissance fighter. 
Engines: two 1,640-hp ( 1,223-kW) Rolls-Royce 
Merlin 25 inline piston engines. 
Performance: maximum speed 385 mpb (620 km/ 
h) at 13,500 ft (4, 115 m); initial climb rate 3,000 ft 
(914 m) per minute; service ceiling 30,000 ft (9,145 
m); range 1,260 miles (2,028 km). 
Weigbts: empty 17, 165 lb (7,786 kg); normal take­
off22,500 lb (10,206 kg). 
Dimensions: span 54 ft 2 in ( 16.51 m); length 42ft 
3 in ( 12.88 m); height 13 ft6 in (4. 11 m); wing area 
454.0 sq ft (42. 18 m2). 

Armament: four 20-mm can non and up to 2,000 lb 
(907 kg) ofbombs or one 18-in (457-mm) torpedo. 

The Sea Mosquito TR.Mk 33 was distinguishablefrom 
its /and-based brethren by its thimble radome.jolding 
wings, aJUJ arresrer hook. 
O 1988. Edi~ice SA, Oent ... a Pbtxo: RAF Mu10eum 
O 1990. TJOOslariollllod odapcauoo by EAI1...S..VIC<SA DI 07503.11 
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Saab 105 

A family of aircraft 
The Saab 105 was conceived in 1958 as a multi-role 
type with civil and military applications, but did not 
fly until June 1963 because ofproblems in finding an 
appropriate engine type. The prototype used two 
1,642-lb (745-kg) thrust Turbomeca Aubisque tur­
bofans, and such engines were retained for the initial 
production aircraft for the Swedisb air force, which 
took the type as the Sk 60 in tbree variants. The type 
emered service in 1965, and the Lighr attack model 
can carry a 1,543-lb (700-kg) warload. 

Successful developmeot 
The Saab 105 is an attractive high-wing monoplane 
with a T-tail, but faiJed to win civil orders. However, 
the 150 aircraft for the Swedish air force were com­
plemented by 40 Saab J 050e multi-role aircraft for 
Austria. This Jatter model was derived from the Saab 
105XT prototype, whicb introduced higher- pow­
ered engines of the turbojet variety for better per­
formance with a heavier warload, and first flew in 
April 1967. A new version has recently been pro­
posed to meet a US Air Force trainer requirement. 

Principal versioos 

Principal users 
Austria and Sweden. 

.---- TECHNI CAL DATA ----, 
Type: Saab 1050e two-seat Jjgbt attack plane. 
Engioes: rwo 2,850-lb (1,293-kg) tbrust General 
Electric J85-GE-17B turbojets. 
Performance: maximum speed 603 mpb (970 km/ 
h) at sea level; climb lO 32,810 ft (10,000 m) in 4 
minutes 30seconds; serviceceiliog 42,650 ft ( 13,000 
m); range 513 miles (825 km) witb a 3,000-lb 
( 1,361-kg) warload. 
Weights: empty 5,534 lb (2,550 kg); maxirnum 
take-off 14,330 lb (6,500 kg). <C2>Dimensions: 
span 31 ft 2 in (9.50 m); length 34 ft5 in {10.50 m); 
height 8 ft 10 in (2.70 m); wing area 175.46 sq ft 
(16.30 m1). 

Armament: up to 4,409 lb (2,000 kg) of disposable 
stores. 

Sk 60A (four-seat training and liason version), S k A Saab I050e ofthe Austrian a ir force, which uses rhe 
608 (two-seat light attack version), S k 60C (two-seat type in the genuine muftí-role fashion for air defense, 
light anack and reconnaissance version), and Saab light attack. reconnaissance, and operational conver-

~--1-0-50 __ e_(-up_~ __ ad_e_d_a_t_ta_c_k_v_e-rs-io-n--fo_r_A_u_s_tr_ia_)_. ________ s,_o_"·--------------------------------~J C 1988, edilo-Se:rvice SA, Gt:neva Phoco.: M. RosWn¡ 
C 1990. Tronslalioa and odapuolon by lldJIO-ScMce SA DI 075 OJ.J2 
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Land based helicopter 
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Mil Mi-24 "HIND" 

A powerful warplane 
Since it entered service in 1974, the Mi-24 has 
proved itself a formidable helicopter. The type 
was derived from the Mi-8 with the dynamic 
system of the Mi-14, but is considerably more 
a gil e and has stub wings for the carriage of varied 
ordnance whose capabilities have been demon­
strated in wars as far apart as Cambodia and 
Angola. 

Two development streams 
The Mi-24 has been developed in parallel forros 
as an assault transport with a crew of three and 
accornmodation for an eight-man infantry squad, 
aod as a battlefield helicopter with tandem cock­
pits for the gunner and pilot, a revised cabin for an 
armorer and reload missiles, and improved sen­
sors for the delivery of more specialized ord­
nance. 

Principal versions 
"Hind-A" (main troop-carrying model), "Hind­
B" (pre-production model), "Hind-C" (unarmed 
"Hind-A" for training), "Hind-D" (gunship heli­
copter), "Hind-E" (upgraded "Hind-D"), "Hind­
F' ("Hind-E" variant with the undemose machine 
gun replaced by a twin-barrel 30-mm cannon on 
the fuselage side), "Hind-G" (radiation-sampling 
versioo), Mi-25 (expon "Hind-D" with inferior 
electronics), and Mi-35 (improved protective 
features). 

Principal users 
Afghanistan, Algeria, Angola, Bulgaria, Cambo­
dia, Cuba, Czechoslovalda, East Germany, Ethio­
pia, Hungary, India, Jraq, Libya, Mozambique, 
Nicaragua, North Korea, Peru, Poland, Syria, 
USSR, Vietnam, and Yemen. 

.-----TECHNICAL DATA - --. 
Type: Mil Mi-24 "Hind-D" three-seat battlefield 
helicopter. 
Engines: two 2,200-shp ( 1,640-kW) Isotov TV3-
117 turboshafts. 
Performance: maximum speed 193 mph (3 10 km/ 
b) at optimum altitude.; initial climb rate 2,460 ft 
(750 m) per minute; serviceceiling 14,765 ft (4,500 
m); radius 99 miles (160 km) with maximum war­
load. 
Weights: empty 18,519 lb (8,400 kg); maximum 
take-off 27,557 lb (12,500 kg). 
Dimensions: main rotor diameter 55 ft 9 in ( 17.00 
m); 1ength overall, rotors tuming 70ft 6.5 in (21.50 
m); beight 21 ft 4 in (6.50 m); main rotor disc area 
2,443.3 sq ft (226.98 m2). 

Armament : one 12.7-mm (0.5-in) multi-barrel 
machine gun and up to 5,732 lb (2,600 kg) of 
disposable stores. 

The "Hind-F" is distinguishable from the orhen11ise 
similar "Hind-D" by the twin-barrel cannonfaired onto 
the srarboardfuselage side. 
C 1988, Bdilo-ServLce SA.Geneva 
C 1990, Tn.nsla.lion alld ndaptatlon by Edito-Service SA 

Phoco: Novostl 
Ot 07S 03.13 
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Seaplane 

Grumman HU-16ALBATROSS . 

Fruit of great experience 
Profiting from its wartime experience with the little 
Goose, Grwnman decided in 1944 to begin work on 
a similar! y configured but larger amphibian as the G-
64. This first flew in prototype form during October 
1947, and offered greater payload than the Goose, 
while performance was considerably improved by 
the more powerfuJ engines in combination with an 
airframe of exemplary aerodynamic cleanliness. 

Popular in military service 
The type was ordered first by the US Navy, the initial 
UF- ! being joined later by the UF-2 with a longer­
span wing of revised section, larger ailerons and tail 
surfaces, and a nwnber of system improvements. 
Similar aircraft were ordered for the USA ir Force as 
the SA-16A and SA-16B, and in 1962 these four 
models were redesignated HU-16A to HU-16D re­
spectively. The UF-1 F (HU-16E) was the US Coast 
Guard version. The type was used mainly for SAR, 
though sorne smaller nations employ the type for 
coastal patrol. Someex-military aircrafthaveentered 
service as airliners. 

Principal versions 
UH- 16A (short-span navy model), UH-16B (long­
span navy model), UH-16C (short- span air force 
model), UH-16D (long-span air force model), and 
UH-16F (coast guard model). 

Principal users 
Argentina, Brazil, Canada, Chile, Indonesia, It­
aly, Japan, Philippines, Portugal, Spain, Taiwan, 
and USA. 

,.----- TECHNICAL DATA ----., 
Type: Grumman HU- 160 Albatross four/six-crew 
util ity amphibian. 
Engines: two 1,425-hp ( 1 ,063-kW) Wright R-1820-
76 Cyclone radial piston engines. 
Performance: maximum speed 236 mph (380 km/ 
h) at optimum altitude; initial climb rate not re­
vealed; service ceiling 2 1,500 ft (6,555 m); range 
2 ,850 miles (4,587 km). 
Weights: empty 22,883 lb (10,380 kg); maximum 
take-off35,700 lb (16,193 kg). 
Dimensions: span 96ft8 in (29.46 m); length 61ft 
3 in (18.67 m); height 25 ft !O in (7.87 m); wingarea 

1
1,035.0 sq ft (96.15 m1) . 

1\rmament: generally none, but the coastal anti­
submarine model has provision for depth charges. 

An HU-16 Albatross of rhe ltalian air force , which 
operated che type in the SAR role. 
C l988. Edito-Scrvice SA. Qeneva Photo: M. Rostning 
C 1990. Translation and adaptalion by Edito-ScrviceSA DI 075 0).14 
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Reconnaissance and observation 

. Avro SHACKLETON 

Scouting the oceans 
To succeed its Lancaster heavy bomber, Avro 
developed the Type 694 Lincoln, and from this 
was evo! ved the Type 696 that flrst flew in March 
1949 as the prototype of a new long-range mari­
time reconnaissance plane. This entered service 
in 1951 as the Shackleton MR.Mk 1, which was 
soon complemented by the Shackleton MR.Mk 
lA. 

Steady improvements 
Theradaroftheearly Shackleton was inadequate, 
and the Shackleton MR.Mk 2 introduced a new 
forward fuselage which retained two 20-mm 
cannon but relegated the radarfrom a chin radome 
toa semi-retractable "dustbin" under the fuselage 
behind the bomb bay. The definitive Shackleton 
MR.Mk 3 introduced tricycle landing gear, a 
revised wing and, as a retrofit, extra power from 
two 2,500-lb ( 1, 134-kg) thrust Rolls-Ro y ce Viper 
Mk 203 turbojets in underwing nacelles. The last 
model was the Shackleton AEW.Mk 2 conversion 
of the MR.Mk 2 for airbome early warning with 
APS-20 radar in a large "guppy" radome under 
the forward fuselage. The last seven of these 12 
aircraft should be retired in the early 1990s. 

Principal versions Shackleton 
MR.Mk 1 (two Griffon 57 and two Griffon 57 A 
engines), Shackleton MR.Mk lA (four Griffon 
57 A engines), Shackleton MR.M.k 2 (upgraded 

model), Shackleton MR.Mk 3 (defmitive mari­
time reconnaissance model), and Shackleton 
AEW.Mk 2 ( early warning conversion ofMR.Mk 
2). 

Principal users 
Great Britain and South Africa. 

..----- TECHNICAL DATA -----, 
Type: Avro Shackleton MR.Mk 3 10-seat long­
range maritime reconnaissance plane. 
Engines: four 2,455-hp (1,831-kW) Rolls-Royce 
Griffon 57 A inline pis ton engines. 
Performance: maximum speed 302 mph (408 km/ 
h} at optimum altitude; initial climb rate not re­
vealed; service ceiling 19,200 ft (5,850 m); range 
3,660 miles (5,890 km). 
Weights: empty 57,800 lb (26,218 kg); maximum 
take-off 98,000 lb (44,452 kg). 
Dimensions: span 119ft 1 O in (36.52 m); length 92 
ft6in (28.19m); height23 ft4in (7. 11 m); wingarea 
1,421.0 sq ft ( 132.0 l m2) . 

Armament: two 20-mm cannons and up to 10,000 
lb (4,536 kg) of bombs. 

The surviving Shackleton AEW.Mk 2s are now operated 
by No.8 Squadron of the Royal A ir Force, which is ro 
replace rhe&e ancient machines wirh Boeing Senuy 
AEW.Mk1sfrom 1991. 
e 1988, Edllo-Servrce SA, Geneva PhotO: M. RbS.tling 
e 1990, Tran$lntion and adaplllúon by Edito-Serviee SA O 1 07S 03.1.S 
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Reconnaissance and observation 

Maurice Farman M.F.ll "SHORTHORN" 

Family history 
The M.F.ll retained the sarne basic configuration as 
M a u rice Farman 's preceeding M.F. 7, but introduced 
a number of refinements and one radical change: the 
forward elevator that had led the British to give the 
nicknarne "Longhom" to the M.F.? was abandoned, 
and the British inevitably dubbed the M.F.ll the 
"Shorthorn". Another visual! y notablechange was an 
alteration in the pos ilion of the nacelle, whicb was 
raised from the upper surface of the lower wing to a 
point between the upper and Jower wings. 

A type much in demand 
The M.F.ll first flew in 1914 and entered service in 
1915 with an assortment of engine types delivering 
anything between 70 and 130 hp (52 and 97 kW), 
though the most common units were De Dion or 
Renault engines; aircraft licence-built in Italy by 
S.l.A. had Renault or FiatA.lO engines. 1n tbe basic 
M.F.II the pilot was seated in front of the observer, 
but in the M.F. 1 1 bis developed by Maurice's brother, 
Henry Farman, the observer was g iven a better field 
offire forhis gun by being seated in fTont ofthe pilot. 
The type was used mainly for observation, but was 
occasionally and successfully pressed into service as 
a bomber. 

Principal vers ions 
M.F.Il (basic model) and M.F.ll bis (revised version 
with reversed seating). 

Principal users 
France, Great Britain,ltaly, and Russia. 

..---- TECHNICAL DATA - - - --. 
Type: Maurice Farman M.F.II "Shorthom" two­
seat observation plane and light bomber. 
E ngine: one 70-hp (52-kW) Renault inline piston 
engine. Performance: maximum speed 62 mph ( 100 
km/h) at sea level; initial climb rate not revealed; 
service ceiling 12,470 ft (3,800 m); endurance 3 
hours 45 minutes. 
Weights: empty l ,2131b (550 kg); maximum take­
off 1,874 lb (840 kg). 
Dimensions: span 53ft O in ( 16.15 m); length 3 1 ft 
2 in (9.50 m); height 12ft 9.5 in (3.90 m); wingarea 
613.56 sq ft (57.00 m1

). 

Armament: one 8-mm (0.3 15-in) machine-gun and 
(bomber version) 288 lb (13 1 kg) of bombs. 

In French sen•ice called rhe '"barge" because of rhe 
shape of irs cemral nacelle, rhe M.F.ll was wirhdrawn 
from firsr-line service during 1916 beca use of irs low 
speed. 
O 1988.1lc!rto-S<1'occ SA. GcDOva Pbo<o' S H A A 
01990.-aodldapllboob)" Ed.~SA DI07,0J.I6 
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Transport and utility 

Douglas C-47 SKYTRAIN 

Airliner turned warhorse 
The C-47 was the military development of the 
epoch-making DC-3 airliner, and appeared after 
Lhe US forces had gainedexperience wilh a number 
of transpons based on the preceeding DC-2. By 
comparison with the airliner, the C-47 was fitted 
wilh more powerful engines, structural strength­
ening around the Jarge cargo door, a sturdier floor, 
and strengthened landing gear, while the cabin 
was extensively revised. Vast production was 
undenaken in the USA, where Lhe 1 O,OOOth of 
10,349 aircraft was delivered in May 1945, and in 
addition to pre-war production in Japan Lhe type 
was built under licence in the USSR. 

An authentic warrior 
The C-47 was used in every theateroflhe Second 
World War in its basic C-47, naval R4D and 
British Dakota forms. The type was used, and 
remained in service, for many years after that 
Lime. Tbe type was used for trooping and freight­
ing, and secured immortal fame as the transpon 
and glider-tug u sed by the Allied airbome forces. 

Principal versions 
C-47, R4D-l and Dak:ota Mk 1 (initial model), C-
47 A, R4D-5 and Dak:ota M k lll (revised electrical 
system), C-478, R4D-6 and Dakota Mk IV (high­
altitude blowers), Lisunov (2,000+ Soviet-built 
aircraft), and Nak:ajima/Showa L2D "Tabby" ( 485 
Japanese aircraft). 

Principal users 
Australia, Canada, Great Britain, India, Japan, 
USA, and USSR. 

r---- T ECHNICAL DATA -----, 
Type: Douglas C-47 Skytrain three-crew uti lity 
transpon. 
Eogines: two 1,200-hp (895-kW) Pran & Whitoey 
R-1830-92 radial piston engines. 
Performance: maximum speed 229 mph (368 km/ 
h} al 7,500 fl (2,290 m); initial c limb rate 1, 130 ft 
(345m) per minute; service cei ling 23,200 ft (7,075 
m); range 1,500 miles (2,40 1 km). 
Weigbts: empty 16,970 lb (7,705 kg); maximum 
take-off26,000 lb ( 11,805 kg). 
Dimensions: span 95ft O in (28.90 m); length 64 ft 
5.5 in (19.63 m); heighl 16 fl 11 in (5.20 m); wing 
area 987 .O sq ft (9 1. 70 m2). 
Payload: 28troops, or 18liuers, or 10,000 lb (4,536 
kg) of freight. 

Tlris C-47 sports tire block and wlrite wing bands tlrat 
indicate its im•oll•emem in Operation "01•er/ord", tire 
Allied landings in Normandy on June 6, 1944. 
Cl l988, Edlto-Servke SA, Oentva Photo~ M. Rost~~.ln.s 
C 1990. Tranlllation and ldaptation by EdltQ..Servke SA DI 07l 03.17 
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Transport and utility 

Transan C-160 

Fruits of cooperation 
In the late 1950s France and West Gennany arrived 
ata joint requirement for a tactical airlifter to replace 
their Nord 2501 Noratlas and Douglas C-47 piston­
cngined transports. To meet this requirement a con­
sortiurn was created by companies that now form 
parts of the Aerospatiale and MBB aerospace giants. 
The resulting C-160 (so named for its Cargo role and 
its wing area in square meters) is typical of its type, 
with a pressurized hold accessed by a rear ramp/door, 
and first flew in March 1963. 

Production in two series 
Production ended in 1972 after the delivery of 179 
aircraftincluding fourpostal machines for A ir France. 
Production was then relaunched in 1977 to meet a 
Frencb requirement for additional airHft capability, 
and 35 new aircraft were delivered from 1981. Apart 
from six machines used for ínter- island migration by 
Indonesia, these are 25 ai rlifters (all with [)ight 
refueling probes, lO of them fitted out as refueling 
Lankers and five more with capability for such a 
modification) and four communications relay air­
craft. Proposals for other special-purpose variants 
have come to nothing. 

Principa l vers ions 
C-160 ( airl i fter) and C-160 Astarte ( communications 
relay aircraft) 

Pr incipa l users 
France, Indonesia, SouthAfrica, Turkey, and West 
Germany. 

....----- TECHNICAL DATA - -----, 
Type: Arbeitsgemeinschaft Transall C-160 three­
crew tactical transpon. 
Engines: two 6,100-ehp (4,549-kW) Rolls-Royce 
Tyne RTy.20 Mk 22 turboprops. 
Performance: maximum speed 319 mph (513 km/ 
h) at 16,000 ft (4,875 m); initial climb rate 1,300 ft 
(396m) per minut.e; service ceiling 27,000 ft (8,230 
m); range 1,150 miles (1,853 km) with maximum 
payload. 
Weigh ts: empty 63,935 lb (29,000 kg); maximum 
take-off 112,435 lb (5 1,000 kg). 
Dimens ions: span 131 ft 3 in (40.00 m); 1ength 106 
ft 3.5 in (32.40 m); beight 38 ft 2.75 in ( 11.65 m); 
wing area 1,722.3 sq ft (160.00 m2). 
Payload: 93 troops, or 88 paratroops, or 62 liners 
and four attendants, or 35,273 lb ( 16,000 kg) of 
freight. 

A C-160 óf the second series disgorges paratroops. 
Palletedfreiglu, weapons, and el•en liglu \'ehicles can 
be parachuted off the rear ramp. 
O 1983. Edíto-Servke SA. Oenevn 
O l990 .. Translation and ldapcatton by 

Photo: SIRPNair 
Edho.S..Ví<e SA DI 075 03. 18 
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Seaplane 

Short SHETLAND 

Successor for the Sunderland 
When the Sunderland flying boat was well estab­
lished in production in the spring of 1938, the 
British A ir Ministry started the process of finding 
a successor. The prototype suggestions from 
Saunders-Roe and Short Brothers failed Lo find 
favor, but in 1941, with the Second World War 
well under way, the two companies agreed to the 
official suggestion for a collaborative ven tu re, the 
S.45 Shetland. Construction of the first of two 
prototypes was started in 1943, and in December 
1944 the plane had it's first flight. By this time the 
Shetland 's role had been altered from maritime 
reconnaissance to transport, so the planned defen­
sive gun turrets were never installed in the nose, 
dorsal and tail positions, and no provision was 
made for the planned 4,000-lb ( 1,8 14-kg) 
bombload. 

Destroyed by tire 
Trials proceeded onJy slowly, and the first ma­
chine was destroyed by fire during January 1946 
while lying at its mooring. The second prototype 
was completed to Shetland Mk ll standard as a 
civil transport able to accommodate between 30 
and 70 passengers according to the level of com­
fort provided, and this machine flew in September 
1947. Brit ish O verseas Airways Corporation was 
not interestcd in the type, which was then used as 
a test bed for the Napier Nomad compound en­
gine. 

Principal versions 

Shetland Mk I (military prototype) and Shetland 
Mk n (civil propotype). 

Principal user 
Great Britain. 

.----- TECHNICAL DATA - ---. 
Type: Short Shetland Mk 1 eight-<:rew transpon 
flying boat. 
Engines: four2,500-hp ( 1,864-kW) Bristol Centau­
ros XI radial piston engines. 
Performa nce: maximum speed 263 mph (423 km/ 
h) at 6,500 ft ( 1,980 m); initial climb rate not 
revealed; service ceiling not revealed; range 4,000 
miles (6,437 km). 
Weights: empty 75,860 lb (34,410 kg); maximum 
take-off 125,000 lb (56,700 kg). 
Dill)ens ions: span 150ft 4 in (45.82 m); length 1 JO 
ft O in (33.53 m); height not revealed; wing area 
2,400.0 sq ft (222.96 m1). 

Payload: not revealed. 

lnrended as a replacemenr for the Sunderland, the 
Sherland Mk 1 appeared too latefor its role and also 
sujfered a number of development problems such as 
inadequate longitudinal stability and poor comrol 
harmonizarion. 
O 1988. Edito-Service SA, Gto:nrva Pboto: kAF Museum 
O 1990. T....wioft onchdopucioo by Ed,.....S.,..,. SA 01 075 03.19 
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Seaplane 

Aichi EllA "LAURA" 

Competitive selection 
The EllA was planned toa 1936 requírement for a 
successor to the same company 'sE 1 OA as the noctur­
nal spotter carried by Japanese battJeships and cruis­
ers, and flJ'St flew in June 1937. TheAichi prototype 
was evaluated competitively against the Kawanishi 
E 11 K, and ordered into production duringAprill938 
with the full designation Navy Type 98 Night Recon­
naissance Seaplane, and the short designation E11 A 1 
(reconnaissance seaplane, 11th in series, built by 
Aichi, 1st model). 

A short operational career 
The E 11Al production model was an attractive flying 
boat with biplane wings (featuring bracing wires as 
well as interplane and cabane struts) and a braced 
tailplane set comparatively high on the vertical tail to 
keep it clearof spray during take-off and landing. The 
lower wing was artached to the upper longerons of 
the two-step hull, which had an enclosed pilot's 
cockpit, and the engine was Iocated in pusher layout 
on the center section of the upper wing; in the bow 
was an open position for the single defensive ma­
chine-gun. Including prototypes, production up to 
1940 amounted to just 17 aircraft, and these saw 
limited operational service in the opening rounds of 
Japan's Pacific campaign in the Second World War. 

Principal version 
E !lA 1 (shipbome spotter flying boat). 

Pr incipal user 
Japan. 

,-----TECHNICAL DATA ------. 
Type: Aichi EllAI three-seat shipbome spotter 
flying boat. 
Engine: one 620-hp (462-kW) Hiro Type 91 Model 
11 inline piston engine. 
Performa nce: maximum speed 135 mph (217 km/ 
h) at 7,875 ft (2,400 m); climb to9,845 ft (3,000 m) 
in 18 minutes 32 seconds; service ceiling 14,520 ft 
(4,425 m); range 1,209 miles (1,945 km). 
Weights: empty 4,248 lb (1,927 kg); maximum 
take-off7,275 lb (3,300 kg). 
Dimens ions: span 47ft 6.5 in ( 14.49 m); length 35 
ft 1.75 in ( l0.7 1 m); height 18ft0.5 in(5.50m); wing 
area not revealed. 
Armament: one 7.7-mm (0.303-in) machine-gun. 

Known 10 1he Allíes as the "Laura", lhe Ell Al had only 
a very shor1 operalional career as a shorr-range niglu 
reconnaissance lype befare being pulled 0111 offirsl-line 
service. 
O 198S. Edl....S...ice SA. Omova ~M...., Alr 
OI990.~Mdadi¡>Ca<ionby EdJ~SA D107$0J20 
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r Attack and close support 

General Dynamics F -111 

Politically inspired j oint program 
ln November 1962 General Dynamics was 
awarded a contraer to develop the "swing-wing" 
TFX as a joint air force and navy fighter. Thus 
began one of tbe costliest and most controversia! 
aircraft programs on record. The two require­
ments were too difficult to reconcile, and the 
overweight F-111B naval model was eventually 
cancelled. 

Capable air force model 
The F- I liA first flew in December 1964, and 
entered service in October 1967. Early aircraft 
were deployed to the Vietnam War in March 1968, 
butthe loss of two out of six machines in five days 
showed that deve1opment was sti ll incomplete. 
Extensive refinement followed, and the F-111 has 
since developed into one of the US Air Force's 
most important tactical warplane series. A 
notable event was the types use in the 1987 
American retaliatory attacks on Libya. 

Principal vers ions 
F-111 (159early aircraft with TF30-P-3 engines), 
F- 11 1 C (24 Austral ian aircraft combining the F­
lllA with the wings of the FB-1 1 1 A strategic 
bomber model), F-111D (96 aircraft with better 
electronics and TF30-P-9 engines), F- lllE (94 
aircraft with improved engine inlers and an iner­
tial navigation system), and F-1 11 F (94 aircraft of 
the definitive tactical mode1 with aU- round im-

provement of the airframe and e1ectronics, and 
considerab1y upgraded in service with advanced 
targeting equipment). 

Principal users 
Australia and USA. 

.---- - T ECHNICAL DATA ----, 
Type: General Dynamics F- IIIF two-seat all­
weather strike and attack warplane. 
Engines: two 25,100-1 b ( 11,385-kg) reheated thrust 
Pratt & Whitney TF30-P- 100 mrbofans. 
Performance: maximum speed 1,650 mph (2.655 
km/h) or Mach 2.5 at 36,000 ft ( 10,975 m); initia1 
climb rate not revealed; service cei ling 60,000 ft 
(18,290 m); range 2,925+ míles (4,707+ km). 
Weights: empty 47,48 1 lb (21,537 kg); max.imum 
take-off 100,000 lb (45,360 kg). 
Dimensions: span 63ft O in ( 19.20 m) spread and 31 
ft 11.5 in (9.74 m) swept; length 73ft 6 in (22.40 m); 
height 17 ft 1.5 in (5.22 m); wing area 525.0 sq ft 
(48.77 m2) spread and 657.3 sq f t (61 .07 m1) swept. 
Armament: one 20-mm multi-barrel can non and up 
to 3 1,500 lb ( 14111288 kg) of disposable stores. 

An F-111 F is seen onfinal approach wilh its wings and 
jlaps extended. 

C 1988. &:ht~rScrvice SA, Oéne-vtt 
C 1990. Tnn.sla1100 lnd adapcatian by Edito-Scrvltt! SA 
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Attack and close support 

Panavia TORNADO IDS 

Successful co-production 
In 1969 three-nation airframe and engine con­
soniums were formed 10 develop and build the 
"swing-wing" Multi-Role Combat Aircraft re­
quired by the airarms ofthecountries iovolved. In 
1976 the govemments of the interested parties 
agreed lhal Panavia wou1d bui1d 809 of these 
Tornado aircraft , inc1uding 697 of lhe TOS 
intcrdictor/strike version with recoonaissance and 
Olhercapabilities. Production lotals ha ve since in­
creased. 

A broad European program 
Thc Tomado is a very advanced multi-ro1e war­
p1ane using a fly-by-wirc control system and an 
advanced nav/attack syslem (including terrain­
following radar) for penetration and blind fi rsl­
pass wcapon delivery at very high speed at heights 
down 10 200ft (61 m). The combination of"swing 
wi ngs" wi th extensi ve hígh-li fl devíces and thrust­
reversíbleengines also provídes the Tomado wíth 
STO Lcapabil í ty e ven on rough airtields. Thc type 
firs1 tlew in April 1974 and entered service in 
1980. Current plans wíll rcsull in the delívery of 
more than 725 IDS aircraft, anda mjd-life updatc 
will soon maintrun thc lype's capability ínto the 
nex1 century. 

Principal version 
Tomado IDS (interdíclor/stríke and reconnaís­
sance versíon operated by the RAFas the Tomado 

GR.M.k 1 combal type and the Tomado GR.M.k 
IT combat- capable traíner). 

Principal users 
Great Brítrun, Ita! y, Saudj Arabía, and Wesl Ger­
many. 

TECHNICAL DATA - ~ 
Type: Panavia Tomado IDS two-seat multi-role 1 

warplane. 
Engines: rwo 16,800-lb (7.620-kg) reheated thrust 
Turbo-Union RB 199-34R rurbofans. 
Pe rformance: maximum speed 1,453+ mph (2,337+ 
km/h) or Mach 2.2+ at 36,000 ft ( 10,975 m); climb 
to 30,000 fl (9,145 m) in less than 2 minutes O 
seconds from brake release; servicecei ling 49,21 0+ 
ft (15,000+ m); radius 863 miles ( 1,390 km) with 
heavy warload. 
Weights: empty 31.0631b (14,090 kg); maximum 
take-off 60,000 lb (27.215 kg). 
Dirnensions: span 45 ft 7.5 in (13.91 m) spread and 
28 ft 2.5 in (8.60 m) swept: 1ength 54 fl 10.25 in 
(16.72 m); height 18ft 8.5 in (5.70 m); wing area 
about 269.0 sq ft (25.0 m1). 

Armamenl: two 27-mm cannon and up 10 19,840 lb 
(9.000 kg) of disposable stores. 

A Pana,•ia Tornado IDS ofthe Marineflieger. theairarm 
of the West German '.:w_''~Y· ____ _ 
O 1988. E.d1~tce SA, Ocncvu Photu: M R<Kr.tin¡ 
O 1990. Tt:~n.sl~lton 11nd adapcatlon by Echto-Servi« SA 01073 03-02 
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Attack and close support 

Aermacchi MB.326K 

Trainer origins 
First flown in December 1957, the MB.326 two­
seat basic and advanced trainer enjoyed consider­
able success, more than 800 aircraft being so id to 
many countries. The trainer also revealed itself as 
an excellent weapon platfonn, so it is surprisi.ng 
that it was August 1970 befare the company flew 
the firsL example of its dedicated single-seat at­
tack derivative as the MB.326K with a strength­
ened airframe, a more powerful engine, and the 
vol u me of the erstwhile rear cockpit occupied by 
mission avionics, additional fuel and the inbuilt 
cannon armament. The externa] load can com­
prise a wide assortment of disposable stores in­
cluding 1 ight air-to-surface and air-to-air rnissiles. 

Slow sales 
It was 1974 beforeDubai became the MB.326K's 
first customer, and even then further sales were 
slow to materialize and small in size. The most 
importanL agreement was that with SouthAfrica, 
which took 22 aircraft and bought a licence to 
manufacture the type as the Atlas Impala Mk 2 
with the Viper Mk 540engine. Some53 MB.326Ks 
were built, andAtlas produced another70 or more 
aircraft. 

Principal versions 
MB.326K (single-seat light attack warplane) and 
Impala Mk 2 (South African model). 

Principal users 
Dubai, Ghana, South Africa, Tu.nisia, and Zaire. 

.------ TECHNTCAL DATA ------., 
Type: Aermacchi MB.326K single-seat light auack 
warplane. 
Engine: one4,000-lb (J ,814-kg) thrust Rolls-Royce 
Viper Mk 632-43 turbo jet. 
Performance: maximum speed 553 mph (890 km/ 
h) at 5,000 ft (1,525 m); initial climb rate 6,500 ft 
( 1,980 m) per minute; service ceiling 47,000 ft 
(14,325 m); rad ius 167 miles (268 km) with maxi­
mum warload. 
Weights: empty 6,885 lb (3, 123 kg); maximum 
take-off 13,000 lb (5,895 kg). 
Dimens ions: span 35 ft7 .25 in ( 10.85 m); length 35 
ft O in ( 1 0.67 m); height 12ft 2.5 in (3.72 m); wing 
area 208.29 sq ft (19.35 m1) . 

Armament : two 30-mm cannon and up to 4,000 lb 
( 1 ,814 kg) of disposable stores. 

The Tunisian airforce operates the MB.326family in 
two- and single-sea! variams, this formation compris­
ing an MB.326L two-seater (in the foreground) and 
three MB.326Ks. 

C 1988. Edito-Service SA. Geneva PI1(MO: M. Ro!;tai.ng 
C 1990. Trans.huion and adapcation by Edito-Service SA 0 1 07S OS.OJ 
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Fighter 

SNCASE (de Havilland) MISTRAL 

Franco-Britis h cooperation 
In 1948 France reached an agreement with Great 
Britain for an arrangement that would speed thc 
recrea! ion of the Frcnch fighter arm afterthe prob­
lcms of the Second World War. As part of th is 
accord, France was to build the de Havilland 
Vampire FB.Mk 5 under licence, starting with 
assembly of British- supplied kits befare moving 
forward to complete construcúon. The national­
ized group entrusted with the task was the Societc 
Nationaledc ConstructionsAeronautiqucs du Sud­
Est, which had been created in 1936 by the amal­
gamation ofLioreetOiivier,Romano, and SPCA. 
The first French-built plane flew in January 1950. 

Modified in France 
SNCASE thcn modified the design to take the 
Rolls-Royce Nene, builtunder licencc by Hispano­
Suiza, in place ofthe origina13,100-lb ( 1 ,406-kg) 
thrust de Havilland Goblin m, and this produccd 
the Vampire Mk 51. The inlets were inadequate 
forthis cngine. and furtherdevelopment produced 
the considerably more capable Vampire Mk 53, 
which first flew in April 1951. The type was then 
produced in France as the Mistralto thc cxtent of 
250 aircraft complementing 183 Vampircs. 

Principal versions 
SE 532 Mistral (initial production la ter rctrofitted 
with an cjector seat) and SE 535 Mistral (ejcctor 
seat from the beginning). 

Principa l user 
France 

.---- TECHNICAL DATA 
Type: SNCASE SE 535 Mistral single-seat fighter 
and fighter-bomber. 
Engines: one 5,000-lb (2,268-kg) thrust Rolls-Royce 
Nene Mk 1048 turbojet. 
Performance: maximum ~peed 575 mph (925 km/ 
h) at sea leve!; initial climb rate 7,087 ft (2.160 m) 
per minute: service ceiling 49.210 ft (15.000 m); 
r'.mge not revealed. 
Weights: empty 7,672 lb (3,480 kg); maximum 
take-off 12,654 lb (5.740 kg). 
Dimens ions: span 38 ft O in ( 11.58 m): length 30 ft 
9 in (9.37 m); hcight 8 ft 10 in (2.69 m); wing area 
262.0 sq ft (24.34 m2). 

Armament: four 20-mm can non and up to 2,000 lb 
(907 kg) of disposable stores. 

Half-brorher ro rhe British Vampire. the Mistral was a 
transitionalrype in Frcnch scrvice pending the arriva/ 
of more modern fighters of wholly French design and 
manufacture. 
"' 1988. &llto-Servke SA. Geneva Pholo: S.H.A.A 
W 1990. Tra..mla.IJon and adlf'IJIICW\ ti)' f..d.ltO..~Ice SA DI 075 05--04 
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Fighter 

Macchi MC.205V VELTRO 

An ltalo-German marriage 
From his MC.200 Saetta with an Itaüan radial 
engine, Macchi 's very gifted chief designer, Mario 
Castoldi, developed the MC.202 Folgore with a 
licence built version of a German inline engine, 
the Daimler-Benz DB 601A. The MC.202 was a 
good fighter, but would clearly be better stil l with 
more power, and as a result the airframe of the 
MC.202 was married to an imported DB 605A 
englne toe reate the MC.205 that ftrstflew in April 
1942 and revealed outstanding quali ties. 

Engine delays 
There was considerable deJa y in setting up Italian 
production of the DB 605A, and it was not until 
July 1943 that the great MC.205V Veltro (grey­
hound) entered service. Only 66 aircraft were 
operational at the time ofltaly's atmistice with the 
Allies in September 1943, and as the type was 
produced in northern Italy, all later MC.205Vs 
fought on the Axis si de. Total production was 265 
aircraft including single examples of the 
MC.205N-1 Orione lúgh alti tude interceptor and 
the MC.205N-2 wi th heavier armament. Future 
development envisaged a larger wing and, in a 
further improved model, four wing-mounted 
cannon as the primary armament. 

Principal version 
MC.205V Veltro (production ftghter and fighter­
bomber). 

Principal users 
Germany and !taly. 

r---- TECHNICAL DATA ------., 
Type: Macchi MC.205V Veltro single-seat fighter 
and fighter-bomber. 
Engine: one 1 ,475-hp ( 1,1 00-hp) Fiat RA.l050 
RC.58 Tifone in1ine piston engine. 
Performance: maximum speed 399 mph (642 km/ 
h)at23.620 ft(7,200 m); c limbto9,845 ft(3,000m) 
in 2 minutes 40 seconds; service ceiling 36,090 fL 
( 11,000 m); range 646 miles ( 1,040 km). 
Weights: empcy 5,69 1 lb (2,58 1 kg); maximum 
take-off7, 154 lb (3,408 kg). 
Dimensions: span 34 ft8.5 in ( 10.58 m); length 29 
ft 0.5 in (8.85 m); height9 fL J 1.5 in (3.04 m); wing 
area 180.84 sq ft (16.80 m1). 

Armament: two 12.7-mm (0.5-in) and two 7.7-mm 
(0.303- in) machine guns, the latter replaced by two 
20-mm can non in la ter aircraft, and up to 706 lb (320 
kg) of bombs. 

Se en arrhe París A ir Show of 1985, this MC.205V Veltro 
had been /ovingly resrored ro prisrine condition by 
Aermacchi. 
e 1988. Echlo·Senrlc:e SA. Gcnt:VII Ph010~ M. RO'il3ing 
C 1990, Tran~huion and adapunion by EdilD-Setvice SA DI 075 05.()5 
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Fighter 

Hawker HURRICANE Mk 1 

Vital in British rearmament 
The Hurricane was Great Britain's first "modem" 
fighter of the l930s, and in troduced to British 
service features such as the low-wing monoplane 
layout, retractable landing gear, andan armament 
of eight machine guns in the wings to fire outside 
the disc swept by the propeller. A less advanced 
feature was the steel-tube primary structure cov­
ered in fabric, but this feature eased construction 
and faci 1 itated repair. The H urricane flew in proto­
Lype forrn during November 1935, and soon re­
ceived large production orders for a service debut 
in December 1937. 

Battle of Britain hero 
By !he oulbreak of the Second World War in Sep­
tember 1939, 497 Hurricane Mk Is had been built 
as equipment of 18 British squadrons, and sorne 
exports had been made. Production continued to 
accelerate, and despite the more publicized ro le 
played by the Supermarine Spitfire in theBattleof 
Britain, it was the Hurricane that played the more 
decisive part, concentrating its efforts on the 
Gerrnan bombers and downing more aircraft than 
the rest of the defenses combined. Production 
eventually totalled 14,232 including large num­
bers of later models used increasingly for the 
ground-attack role. 

Principal versions 
Hurricane Mk I (British production model) and 

Hurricane Mk X (Canadian production moctel). 

Principal users 
Australia, Belgium, Canada, Finland, Great Brit­
ain, the Netherlands, New Zealand, South A frica, 
Turkey, and Yugoslavia. 

.----TECHNICAL DATA------, 
Type: Hawker Hurricane Mk 1 single-seat fighter. 
Engine: one 1 ,030-bp (768-kW) RoUs-Royce Mer­
lín JI inline pistan engine. 
Performance: maximum speed 308 mph (496 km/ 
h) at 10,000 ft (3,050 m); climb to 10.000 ft (3,050 
m) in 4 minu tes 1 S seconds; service cei ling 33,400 
ft (1 O, 180 m); range 525 miles (845 km). 
Weights: empty 4, 743 lb (2, 151 kg); maximum 
take-off 6.2 18 lb (2,820 kg). 
Dimens ions: span 40ft O in ( 12. 19 m); length 31 ft 
4.5 in (9.55 m); height 13ft 4.5 in (4.07 m); wing 
area 258.0 sq ft (23.97 m1) . 

Arm ament: eight 0.303-in (7 .7-mm) machine guns. 

The Hurricane is best remembered for its part in the 
Balite of Britain, blll despite a very large production 
total only a few precious examples remain airworthy. 
C 1~88, Echlo-Sc-rvice SA. Gr-neva PbCltO: P. Gutnn 
C 1990. Tr:lrulnllon •nd o~p~allon by Ecbte>-Sdvice SA DI 07S OS-()6 
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Fighter 

Nieuport-Delage Ni-D.29 

Disappointing sta rl 
First flown in August 19 18, during the closing 
stages of Lhe First World War, the Ni0.29 met al l 
its performance requirements exccpt that re lati ng 
to cei 1 ing. The second prototype imroduced larger 
wings, and found no difficulty in reaching the 
required height. TheNi-D.29 wasofconvcmional 
configuration for its period, with a curvaceous but 
well streamlined fuselage, and was visually no­
table for its use of two Lamblin water-cooling 
radiators under ther lower wings just out board of 
the auachment points for the Janding gear legs. 

Q uanti ty production 
The Ni-0.29 was ordered into production during 
1920 and emcrcd service in 1922. Thercafter the 
type became the most important Europcan fghter 
of the 1920s, and was extensively u sed by Francc 
and Spain in Morocco againstthe Riffian nation­
alist insurgcnts. Licence production was under­
taken in four countries, and total production was 
in the order of 1,200 aircraft. There were severa] 
special rccord-breaking variants, and the type was 
also used as a racer in landplane and seaplane 
forms, sometimes with a Gnome or Le Rhone 
rotary engine in place of the fighter's stationary 
unit. 

Principal vers ions 
Ni-0.29 (initial fighter). Ni-D.29E.I (fighter 
trainer with 180-hp/134-kW engine and only one 

machine gun), and Nakajima Ko-4 (Japanese 
model built to the extent of 608 aircraft). 

Principal users 
Argentina, Belgium, France, Italy, Japan, Spain, 
and Sweden. 

.------ TECHNICAL DATA --­
Type: Nieupon-Delage Ni-0.29 single-seat fighter. 
Engine: one 300-hp (224-kW) Hispano-Suiza 8Fb 
inline piston engine. 
Performance: maximum speed 146 mph (235 km/ 
h) at sea leve!; initial climb rme not revealed; service 
ceiling27,885 ft(8,500m): range360mi1es(580 km). 
Weights: empty 1 ,675 lb (760 kg); maximum take­
off 2,535 lb ( 1,150 kg). 
Dimens ions: span 31 ft 1 O in (9.70 m): lengtb 2 1 ft 
3.5 in (6.49 m); height 8 ft 4.75 in (2.56 m); wing 
area 287.41 sq ft (26.70 m2). 

Armament: two 0.303-in (7 .7-mm) machine guns. 

Tire Ni-0.29 was tire primwy Frenc/1 jigluer of tire 
/920s, and was al so opera red byoriler coumries includ· 
ing Jopan, wlricll used gre{//er 1111111bers than any orher 
single coumry. 
O 1988. Ed•I.O-Servtec: SA, Otnc:\'1 Pholo: SJt.A.A 
e 1990, Translauon and llllhptation b)' Ed.I10o-ScrvK!e SA 01075 05.()7 
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Fighter 

Sopwith TRIPLANE 

A new formula 
With the Pup biplane fighter established in pro­
duction and successful scrviee. the Sopwith de­
sigo team turned its attention to a new fighter 
offering comparable agility but better perform­
ance. Enhanced performance in leve! flight eould 
be provided simply by the instaJlation of a more 
powerful engine. but improved climb ratc dc­
manded greater wing arca. This in itself prcscntcd 
no problems. but the greatcr span and chord of 
such wings in a biplanc layout would detraer from 
agility. The solution was thc use of three rather 
than two sets of wings, which would provide thc 
necessary area and also improve the pilot 's fields 
of vis ion beca use of thcir narrow chord. 

Into dazzling ser vice 
The Triplane was based on the fuselage and tail of 
thc Pup, and probably flcw for the first rime in 
May 1916. and was clearly a winner offering 
phcnomenal climb ratc. The type entered service 
in 19 17, and of the production total of about 140 
aircraft all went ro the Royal Naval A ir Service. 
The Triplane secured immcdiate air superiority 
a long thc most northcm sector of the Western 
Front, and remained the bcst fighter in thc arca 
until replaced by Sopwith Carne! from November 
1917. The impact of the Triplane may best be 
gauged, however, from the rash ofGerman triplane 
types that appeared in an cffort toequal thc British 
fighter. 

Principal vers ion 
Triplane (production model, early cxamplcs being 
powered by a 110-hp/82 Clerget rotary). 

Principa l user 
UK. 

TECHNICAL DATA ----"1 
Type: Sopwith Triplane single-seat fighter. 1 

Engine: one 130-hp (97 -kW) Clerget 9 rotary piMon 
engine. 
Performance: maximum speed 117 mph ( 188 km/ 
h) at 5.000 ft ( 1.525 m); initial climb rate 1.200 ft 
(366m) per minute; serviceceiling 20,500 ft (6.250 
m); endurance 2 hours 45 minutes. 
Weights: empty 1,10 1 lb (499 kg); maximum take­
off 1,541 lb (699 kg). 
Dimensions: span 26ft 6 in (8.08 m); lcngth 18ft 1 O 
in (5.74 m); height 10ft 6 in (3.20 m); wing area 
231.0 sq ft (21.46 m1). 

Armament: oneortwo0.303-in (7.7-mm) machine 
guns. 

Relatil·elyfew Trip/anes were built. bm tlleir e!fectwas 
considerable. A redoubtable exponem was the Cana­
dian, Raymoud e o/lisllaw. who downed Sl!\'l!n German 
ain:raft and dama Red anotller 17 in M ay and }une 1917 
whi/eflying a Triplcme. _ __ _ 

1988. Eddo-Str\11et SA. C".cnc..,a 
e 1990. Tr.anslal•oo•nd .111J.3ptl1ion by Echto-Sen>ice SA 

Phow: D.R. 
DI 07S C~.OS 
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Medium bomber 

Dornier Do 17Z 

The " flying pencil" 
Like other German warplanes of the Jarger rype, 
the Do 17 was developed from the early l930s in 
civil as we11 as military forms in an effort to 
deceive potential enemies about the type's true 
role as weU as to provide greater marketing out­
lets. The Do 17 first flew in 1934, but its fuselage 
was too cramped for any real commercial poten­
tial, and subsequent development was concen­
trated on the bomber model. 

Definit ive bom ber 
After various models had been built and used 
operationally in the Spanish Civil War (1936-39), 
Dornier produced the Do 17S with the "beetle 
eye" glazed nose used on all la ter Do J 7 bombers. 
The first of these was the Do 17Z, of which sorne 
1,700 were built in 1939 and 1940. The type was 
the Luftwaffe's most important bomber up to 
1941, but was then rapid1 y downgraded to secon­
dary tasks after suffering heavy losses. 

Principal versions 
Do 17Z- l (bomber with 1, 102-l b/500-kg 
bombload), Do 17Z-2 (more powerful engines 
and greater bombload), Do 17Z-3 (reconnais­
sance bomber with reduced bombload but two 
cameras), Do 17Z-4 (dual-control trainer conver­
s ion), Do 17Z-5 (long-range maritime reconnais­
sanceconversion), Do 17Z-6 Kauzl (night-fighter 
conversion ofZ-3 with the noseconeoftheJunkers 

Ju 88C-2 and additional gun armament), and Do 
17Z-l0 Kauz 11 (improved night-fighter conver­
sion ofZ-3 with a revised nose, heavier guns, and 
an infra-red sensor). 

Principal users 
Croatia, Finland, and Gennany. 

.------ TECHNICAL DATA ---, 
Type: Domier Do 17Z-2 four/five-seat medium 
bomber. 
Engines: two 1,000-hp (746-kW) BMW Bramo 
323P Fafnir radial piston engines. 
Performance: maximum spced 255 mph (41 O km/ 
h) at 13,125 ft (4,000 m); initial cl imb rate not re­
vealed; service ceiling 26,905 ft (8,200 m); range 
932 miles ( 1 .500 km). 
Weights: empty 11,465 lb (5,200 kg): maximum 
take-off 18,940 lb (8,590 kg). 
Dimensions: span 59ft 0.5 in (18.00 m); length SI 
ft 9.75 in ( l 5.80 m); height 15ft 1 in (4.60 m); wing 
area 592.0 1 sq ft (55.00 m2). 

Armament: between four and eight 7.92-mm (0.3-
in) machine guns in windscreen, nose, dorsal , and 
ventral positions, and up to 2,205 lb (l ,000 kg) of 
bombs. 

The Do 17Z was used extensive/y intheBau/eofBritain, 
bm proved very vulnerable ro figluer al/ack. 
C 1988. Edito·Setvlce SA. Genevll 
O J990, Tran.s.larion and adaptarion by Edito-.Servioe SA 

PhOlo: O.R. 
DIII7SOS.()9 
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Medium bomber .------- l 
J unkers J u 88A 

A classic warplane 
The Ju 88 was the most versatile warplane of the 
Second World War, remaining in production in 
s teadily improved variants for an increasing 
number of roles. The type was planned as a high­
speed bomber and first flew in December 1936. 

Large-scale production 
The first variant was the Ju 88A bomber, and this 
was built ro the extent of7,000 or more aircraft 
(out of a total exceeding 15,000 Ju 88s). The 
type's AchilJes heel remained the massing of the 
crew in the glazed nose, where they were a con­
centrated target for figh ter attack but had only. 
indifferent defensive firepower. 

Principal ver sions 
Ju 88A-1 (bomber with Jurno 211 B-1 · or G- 1 
engines and a 3,967-lb/1,800-kg bombload), Ju 
88A-3 (trainer conversion), Ju 88A-4 (improved 
-1 with Jumo 211Fs in early aircraft), Ju 88A-5 
(improved -1 with Jumo 21 1 G- 1 s), Ju 88A-6 (-5 
with balloon cable cutters and reduced bornbload, 
later converted for maritime reconnaissance with 
radar), Ju 88A-7 (trainer conversion), Ju 88A-9,­
lOand -11 (tropicalized -1,-5 and -4), Ju 88A-J2 
(trainerconversion), Ju 88A- l3 (low-level ground­
attack with 16 forward-ftring 7.92-mrn/0.312-in 
machine guns and 1, l 02-lb/500-kg bombload), J u 
88A-l4 (anti-ship conversion), Ju 88A- 15 (en-

larged bomb bay for6 ,614-lb/3,000-kg bombload), 
Ju 88A-16 (trainer conversion), and J u 88A-17 
(anti-ship with two torpedoes). 

Principal users 
Finland, France, Gem1any, Hungary, Italy, and 
Romanía. 

,----- TECHNICAL DATA -------, 
Type: Junkers Ju 88A-4 four-seat medium bomber. 
Engines : two 1,340-bp (999-kW) Junkers Jumo 
211J- l /2 iuline piSton engines. 
Per formance: maximum speed 280 mph (450 km/ 
h) at 19,685 ft (6,000 m); climb to 17,7 i5 Í't (5,460' 
m) in 23 minutes O secorids; sel'\l ice ceil ing 26,905 
ñ (8,200 m); range 1,696 miles (2,730 km). 
Weights: empty 21,737 lb (9,860 kg); maximum 
take-off30,865 lb (14,000 kg). 
Dimensions: span 65ft 7.5 in (20.00 m); Jength 47 
ft2.75 in(J4.40m); heightl5 ft ll in (4.85 m); wing 
area 586.65 sq ft (54.50 m2) . 

Armament: one 13-mm (0.51-in) machine gun and 
four 7 .92-mm (0.312-in) machlne gun in nose, dor­
sal and ventral positions, and up to 4,409 lb (2,000 
kg) of bombs. 

The .fu BBA was wirlrour doubr Germany's mosr impor­
ta m bomber in rhe Second World War. 
C 1988. Edllo·SerYic:e SA. Oene.V1 
Cl 1990, Transltuion nnd udnptatlon by Edilo-~rvice SA 

Photo; O.R. 
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Light bomber - -, 
Douglas AD-4 SKYRAIDER 

A long line of developments 
The Skyraider was developed to meet a US Navy 
requirement of 1943 for a single-seat carrierborne 
warplane able ro combine the di ve- and torpedo­
bombing roles. The resulting XBT2D-1 proto­
type flew in March 1945, opening the door toa 
massive and 1ong-sustained development and 
production program for improved aircraft. The 
type was later reclassified in the attack category, 
and the AD-1 entered service in December 1946. 

The Korean War and after 
The Skyraider played a key part in allied air 
operations during the K orean War ( 1950-53), the 
AD-1 having been joined by theAD-2 (improved 
engine install ion, larger fue! capacity, and greater 
structural strength) and AD-4 (more power, im­
proved windscreen, andan autopi1ot). Bui lt bet­
ween 1951 and 1953, theAD-4 was produced in 
eight subvariants and in larger numbers than any 
other Skyraider varían t. A large number was later 
passed on to France, which used the type in its 
North African war of the early 1960s. 

Principal versions 
AD-4 (372 aircraft), AD-4N (307 dl!'ee-seat night 
attack aircraft), AD-4W (168 three-seat airbome 
early warning aircraft),AD-4Q (39 two-seatelec­
tronic countermeasures aircraft), AD-4L (63 AD-
4s winterized for Korean operations), AD-4NA 
(100 AD-4Ns without night equipment to allow 

carriage of a heavier warload), AD-4NL (36 
AD-4Ns with de-icing equipment and four 20-
mm cannon), and AD-4B (165 aircraft and 28 
AD-4 conversions for toss bombing). 

Principal users 
France, Great Britain, and USA. 

TECHNICAL DATA ---, 
Type: Douglas AD-4B single-seat carrierborne and 
land-based attack warplane. 
Engine: one 2.700-bp (2,013-kW) Wright R-3350-
26WA Cyclone radial piston engine. 
Performance: maximum speed 320 mph (515 km/ 
h) at 15,000 ft (4,570 m); ini tial climb rate 2,980 ft 
(908 m) per minute; service ceil ing 23,800 ft (7 ,255 
m); range 900 miles (1,450 km). 
Weights: empty 11 ,783 lb (5,345 kg): maximum 
take-off 18,669 lb (8,468 kg). 
Dimens ions: span 50 ft0.25 in (15.25 m); length 39 
ft 3 in ( 11 .96 m); height 15 ft8.25 in (4.78 m); wing 
area 400.33 sq ft (37 .19 m2) . 

Armament: four 20-mm cannon and up ro 9.900 lb 
(4,491 kg) of disposable stores. 

This AD-4N srarred /ife with the US Navy but ended its 
career with the Frenchforces serving in Djibollli. 
C 1988, Edlto.Scrvlce SA, Oeneva Photo: M. R~aing 
Cl 1990, 1'rans1Btion and ndapUttion by Edi1o--ServiceSA DI 075 05·11 
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Trainer 

North American T-6 TEXAN 

Success in ser vice a nd numbers 
No other trainer ofWestem origins has cvercome 
close to the record of the T-6 for longevity and 
production tota l: !he type entered scrvice in 1936 
and is still encountcred toda y, and 2 1 ,342 were 
buih. The machinc began life as the NA-16 proto­
type that flew in April 1935, and after a slow stan 
production accclerated rapidly just before and 
during the Second World War. 

War and post-war activities 
The type was buih in a host of forms and variants 
with fixed or retractable landing gear as well as 
rwo different engine types, and was known by 
scparate designations in the hands of the rnajor 
opcrators. A major slice of the construction pro­
gram was handlcd in Canada, and aftertheSecond 
World War many surviving aircraft were rebuilt to 
T-6G standard. 

Principal versions 
BT-9 (USAnny vcrsion in fourvariants with fixed 
landing gear and 600- hp/447-kW R- 1340 en­
gine). BT-14 (development in two variants with 
400-hp/298- kW R-985 engine). BC (army ver­
~ion in four variant!. with retractable landing gear 
and R -1340 engine), AT-6 Texan (army version in 
six variants with retractable landing gear and R-
1340 engine), SNJ (US Navy version of AT-6 in 
:-ix variants), Harvard (British version of AT-6 in 
four variants), Y ale (Canadian vcrsion ofBT-14 in 

one variant), and T-6G (post-war updated vari­
ant). 

Principal users 
Australia, Canada, China, Francc, Great Britain, 
New Zealand. USA, and latcr many friendly 
countries. 

T ECHNICAL DATA --:l 
Type: Norlh American AT-6A Texan two-seat ad­
vanced trainer. 
Engine: one 600-hp (447-kW) Prau & Whirney R-
1340-49 radial piston engine. 
Per formance: maximurn speed 210 mph (338 km/ 
h) at 5,000 ft ( 1,525 m); clin1b to 10,000 fl (3,050 m) 
in 7 mlmues 24 seconds; servicc ceil ing 24,200 fl 
(7,375 m); rangc 629 mi les (1 ,0 12 km). 
Weights: emp1y 3,900 lb ( 1.769 kg); maxlmum 
1ake-off 5.155 lb (2,338 kg). 
Dimension~: span 42 f1 0.25 in ( 12.81 m); lengili 29 
fl O in (8 .. 84 m); height 11 ft 9 in (3.58 m); wing are;¡ j 
253.7 sq ft (23.57 m2) . 

Armament: 1wo 0.3-in (7.72-mm) machine guns 
(one fixed and onc trainable). 

This 1954 illusrration revea/s a T-6 used for naviga-
tionalrraining bjlhe Frenc/1 a ir forc_e_. __ _ 

1988, Edt~rvK:c SA. Gc-nc\'1 Pboco: M. ROW.in' 
-1990.TIOiblot_onol......,b) &1110-S...tcoSA 0107.50!-12 
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Trainer 

Boeing (Stearman) Model 75 "KAYDET" 

Stearman origins 
In 1933 the S tearman Aircraft Company began 
production of the PT-13 based on ils earlier PT-9 
primary trainer bought in small numbers by the 
US Army Air Corps. By 1936 substantial orders 
had been placed fo r the new trainer, which be­
carne universaUy known as the "Kaydet", and in 
1939 Boeing bought Stearman as its Wichita 
Division. 

Multiple variants 
When production ended in February 1945, sorne 
10,346 example of the type had been produced in 
a Jarge number of forms. The type has proved so 
rugged, moreover, that many ex-military aircraft 
are stiiJ airworthy. Theseare genera U y knownjust 
as Stearmans, and are used mainly forcropdusting. 

Principal versions 
PT- 13 (army trainer with 215-hp/160-kW Ly­
coming R-650-5 engine), PT- l3A (220- hp/164-
kWR-680-7 engine),PT-13B (R-680-11 engine), 
PT-17 (220-hp/164-kW Continental R-670-5 
engine), PT- 17 A (blind-flying instrumentation), 
N2S-I (naval trainerwith R-670- 14engine), N2S-
2 (R-680-2 engine), N2S-3 (R-670-4 engine), 
N2S-4 (naval equivalent of PT-17), PT-13D and 
N2S-5 (identical army and naval models based on 
the PT-17A with the R-680-17 engine), PT-18 
(PT-13A with 225-hp/168-kW Jacobs R-755-7 

engine), PT-18A (blind-flying instrumentation), 
and PT-27 (PT-18 model for Canada). 

Principal users 
Canada and USA. 

.----- T ECHNICAL DATA ----, 
Type: Boeing N2S-5 two-seat primary trainer. 
Engine: one 220-hp (164-kW) Lycoming R-680- 17 
radial piston engine. 
Performance: mallimum speed 124 mph (200 km/ 
h) at sea leve!: climb to 10,000 ft (3,050 m) in 17 
minutes 18 seconds; serviceceiling 11,200 ft (3,415 
m); range 505 miles (8 13 km). 
Weights: empty 1 ,9361b (878 kg); maximum take­
off2,717lb (1,232 kg). 
Dimens ions: span 32 ft 2 in (9 .80 m); lerigth 25 ft·. 
0.25 in (7 .63 m); height 9ft 2 in (2.79 m); wing area · 
297 .O sq ft (27 .59 m1) . 

Armament: none. 

Produced in its thousands during theSecondWor/dWar, 
the "Kaydet" served faitlifully in the war and tiren 
passed in /arge numbers to civil lije. This is just such a 
plane, much prized as a working rypefor its /ow oper­
aring cosr, simplicity, and rugged powet: 
Cl l988, Edito-Service SA. úeneva Pbólo: P. Outrin 
C 1990. Translalion and lldaptalion by E<Uto·Servicc SA DI 07505·13 
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Land based helicopter 

Westland WESSEX 

Thrboshaft conversion 
After itsexperience with the Whirlwind, in which 
the Sikorsky S-55 pisten- engined helicopter had 
been revised to turboshaft power, Westland had 
few qualms in following the same path with the 
larger S-58, which was revised as the Wessex with 
a single and coupled twin turboshafts for naval 
and land based applications respectively. The first 
such machine flew in June 1958. 

Naval and air force models 
The first naval model was the Wessex HAS.Mk 1 
that entered service in July 1961; the first air force 
model was the Wessex HC.Mk 2 that entered 
service in January 1962. The shipborne models 
were generally configured for anti- submarine 
warfare with a four-man crew anda central racti­
cal system to convert sensor data into weapon­
delivery information. The land based models were 
general! y employed in the transport and medica! 
evacuation roles, and a few examples remain in 
service to this day. 

Principal versions 
Wessex HAS.Mk 1 (anti-submarine type with 
1.450-shp/1 ,081-kW Napier GazeUe Mk 161), 
Wessex HC.Mk 2 (transport with two 1 ,350-shp/ 
1 ,007-kW Bristol Siddeley Gnome Mk 110/111), 
Wessex HAS.Mk 31 ,600-shp/1 ,193-kW GazeUe 
Mk 165), Wessex HC.Mk 4 (VIP transport), 
Wessex HU.Mk 5 (assault transport), Wessex 

HAS.Mk 31 (Australian anti-submarine model 
with 1,575-shp/1,174-kW) Gazelle Mk 162), 
Wessex Mk 50 series (twin-engined export mod­
els), Wessex Mk 60 (civi l model). 

Principal users 
Austral ia, Bangladesh, Brunei, Ghana, Great 
Britain, and lraq. 

----TECHNICAL DATA----, 
Type: Westland Wessex HU.Mk 2 two-/lhree-crew 
tactical transpon and assault hel icopter. 
Engines: two 1 ,350-shp ( 1 ,007-kW) Bristol Sidde­
ley Gnome Mk 110/111 turboshafts. 
Performance: maximum speed 132 mph (2 12 km/ 
h) at sea leve!; initial climb rate 1,650 ft (503 m) per 
minute; service ceiling 14,100 ñ (4,300 m); range 
478 miles (769 km). 
Weights: empty 8,657 lb (3,927 kg); maximum 
take-off 13,500 lb (6, 123 kg). 
Dimensions: main rotor diameter 56ft O in ( 17.07 
m); length overdll, rotors tuming 65 ft9 in (20.04m); 
height 16 ft 2 in (4.93 m); main rotor disc area 
2,463.0 sq ft (228.81 m2) . 

Payload: 16 troops, or seven liners, or 4,000 lb 
(J ,814 kg) of freight. 

A Wessex HC.Mk 2 he/icopler of the Royal A ir Force's 
No.72 Squadron. 
C 1983. Edíto--S~rviceSA, Oenev:a Photo: M. R05-1a.ing 
O 1990, Traoslation and OOapuuion by Edlto·Servltt SA DI 075 ()j- 14 
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Reconnaissance and observation 

de Havilland MOSQillTO (PR) 

Eyes for the Allí es 
The Mosquito first flew in November 1940, and 
had the potential as well as the current perform­
ance for development into a number of models 
specializcd for particular roles. One of the most 
importan! such roles, though it has still received 
comparatively inadequate attention. is photo­
graphic reconnaissance. The first such Mosquito 
model wal> the Mosquito PR.Mk 1 prototype. 
From this there was developed the Mosquito 
PR.Mk IV, of which 32 were produced as B.Mk 
IV conversions with 1 ,250-hp (932-kW) Merlín 
21 s and four cameras. Next came five similar 
Mosquito PR.Mk VIIIs with more fue! and Merlín 
61 engines, whose two-stage superchargers pro­
vided better performance at high alt itude. 

lmprovcd models 
The B.Mk IX had Merlin 72 engines, and 90 
equivalen! aircraft were produced as Mosquito 
PR.Mk IXs. The definitive variant was the Mos­
quito PR.Mk XVI, which was based on the B.Mk 
XVI bombcr with a pressurized cabin for opti­
mum crcw performance at high altitude; produc­
tion totallcd 432 aircraft. Later models wcre pro­
duced in small numbcrs. 

Principal vcrs ions 
Mosquito PR.Mk IV (initial model), Mosquito 
PR.Mk VIII (two-stage superchargers), Mosquito 
PR.Mk IX (high-altitude model), Mosquito PR.Mk 

XVI (definitive high-altitude model), Mosquito 
PR.Mk 32 (five lightened aircraft with extended­
span wings and Merlín 113s), Mosquito PR.Mk 
34(50very longrangeaircraft), MosquitoPR.Mks 
35 and 40 (post-war conversions), and F-8 (US 
aircraft). 

Principal users 
Australia, Canada. UK, and USA. 

.---- TECHNICAL DATA --­
Type: de Havilland Mosquito PR.Mk IX two-seat 
photo-reconnaissance planc. 
Engioes: two 1,680-hp ( 1 ,253-kW) Rolls-Royce 
Merlín 72 inline piston cngincs. 
Performance: maximum spcccl408 mph (656 km/ 
h) at high altitude; ini ti al climb rate 2,850 ft (869 m) 
per minute: servicc cciling 38,000 ft (11.580 m): 
range 2,450 mi les (3.942 km). 
Weights: empty 14,569 lb (6,608 kg); maximum 
take-off22.000 lb (9.980 kg). 
Dimens ions: span 52 ft 4 in ( 16.51 m); length 44 ft 
6 in (13.56 m): height 12ft 6 in (3.81 m): wing area 
454.0 sq ft (42.18 m1). 

Armament: none. 

This is one of rile few Mo.~quiroes sri/1 ainvorrhy. and 
anracts considerable emhusiasm ata ir shows. 
t 1988. Edtt~lee SA. Ge'Dt\'1 Phoco: M. Hodeu 
., J990, Tran~L:ulonandatbpubon by bd1tc>-Sen-1~ SA 01 07SOS·1~ 
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de HaviUand D.H.89 Dragon Rapide 

Elegant transport 
The design ofthe D.H.89 was based on that of the 
D.H.84 Dragon, and at the timeofits firsr fl ight in 
April 1934 was cal led rhe Dragon Six as it was 
powered by two 200-hp (149-kW) de Havilland 
Gipsy Six engines. The type entered service as rhe 
Dragon Rapide light transport, a variant with 
smal l flaps on the lower wings being designated 
D.H.89A. Worldwide sales of nearly 200 aircraft 
had been completed before the outbreak of the 
Second World War. 

loto uniform 
The company produced the D.H.89M mil itarized 

, version to meet a Brtish requirement for a general 
reconnaissance plane, but this secured only very 
small orders from Iran, Lithuania, and Spain. The 
Dragon Rapide was then chosen for the Royal Air 
Force in a model known to themanufactureras the 
D.H.89B. ln service these aircraft became Dom­
inie Mk I radio trainers and Dominie M k TI com­
munications aircraft. Production of the D.H.89 
series ended in JuJy 1946 with the delivery of the 
728th machine. 

Principal versions 
D.H.89 (civil transport), D.H.89A (civil transport 
with flaps), D.H.89M (miJi tary model wirh light 
armament), and D.H.86B (mil itary model pro­
duced i.n Domi.nie Mks I and ll versions). 

Principal users 
Australia, Canada, Great Britain, lran, Lithuania, 
New Zealand, Spain, and many British imperial 
possessions. 

.----TECHNICAL DATA----, 
Type: de Havilland D.H.89A Dragon Rapide one/ 
two-crew light transport . 
Engines: rwo 200-hp ( 149-kW) de Havilland Gipsy 
Queen 2 inline piston engines. 
Performance: maximum speed 157 mph (257 km/ 
h) at 1,000 ft (305 m); initial climb rate 867 fr (264 
m) per mjnute; scrvice ceiJjng 19,500 ft (5.940 m); 
range 578 miles (925 km). 
Weights: empty 3,276 lb ( 1,486 kg); maximum 
take-ol'f 5,500 lb (2,495 kg). 
Dimensions: span 48ft O in (14.63 m); length 34ft 
6 in (1 0.52 m); height 10ft 3 in (3.12 m); wing arca • 
336.0 sq ft (31.21 m' ). · 
Payload: nine passengers. 

In the Second World War rhe DH.89 was used for 
rraining andas a fighr transpol'l, lmr after rhe war mosr 
ofrhe survivors enrered rhe civil aviarionjiefd. 
CI J988, Edito-Service SA. Geneva Plwco: P. Gutrin 
C 1990. Trúnslation and adttpULtion by f!dito-Service SA DI 075 0.S· l6 
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r Transport and utility 

Ilyushin 11-76 "CANDID" 

Replacement for the An-12 
The 11-76 was designed as successor to the turbo­
prop-powered Antonov An-12 in thc complemen­
tary roles of paratrooping and freighting for the 
military, and support of lhe Siberian resources­
exploitation industry for lhe civil authorities. The 
11-76 is in many respects comparable wilh lhe 
Lockheed C-141 S tarLi fter, and fi rst flew in March 
1971. Production began in 1975, the year in which 
the "Candid" sct 25 world records. 

Heavy duty operator 
The 11-76 was designed for operation from shon, 
semi-prepared airstrips with a heavy payload, and 
thcrefore features cxtensive high-lift devices as 
well as multi-wheel landing gcar whose main 
units avoid intrusion into lhe cargo volume by 
retracting into fuselage side blisters. The TI-76 
remains in series production, and is still under 
active development, especially for specialist 
military roles. 

Principal versions 
11-76 "Candid-A" (initial model), Tl-76T "Can­
dict-A" (improved model with additional fuel 
tankage). II-76TD "Candid-A" (civil transpon 
with more powerful D-30KP- I engines), II-76M 
"Candid-B" (fi -76T version for military service 
with two 23-mm can non in a tail turre!), II-76MD 
"Candid-B'' (li-76TD version for military service 
with tail turret), 11-76 "Mainstay" (development 

f or airbome earl y warning wilh 1 he antenna of the 
surveillance radar located in a large rotodomc 
above the fuselage), and fl-78 " M idas" (inflight­
rcfueling version ofthe 11-76 with three hose-and­
drogue units). 

Principal users 
lndia.lraq, Libya, Syria. and USSR. 

.---TECHNTCAL DATA -----, 
Type: llyushin 11-76T"Candid-A" seven-crewheavy 
logistic transpon. 
Engines: four26.455-lb( 12,000-kg) thrust Soloviev 
D-30KP turbofans. 
Performance: maximum speed 528 mph (850 km/ 
h) at optimum altitude; in itial c limb rate not re­
vealed; servicc cei ling 50,850 ft ( 15,000 m); range 
3,107 miles (5,000 km) with maximum payload. 
Weights: empty· not revealed; maximum take-off 
374,785 lb ( 170.000 kg). 
Dimensions: span 165 ft 8 in (50.50 m): length 152 
ft 10.25 in (46.59 m); height 48ft 5 in (14.76 m); 
wing area 3,229.2 sq ft (300.00 m2). 
Payload: 88,183 lb (40,000 kg) of freight or 180 
passengers. 

The 11-76 is used by severa/ of the USSR's cliem states 
including Libya. Tllis is one of tila/ cotmtry's five 
"Candids" . 

198M. Ecbto-SentCC SA. <knc'• Pboto: M. Rowlan¡ 
~1990.T-.u>d~l>)- &h""Sm1cr5A DI 0750S.I7 
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Douglas C-118 LIFTMASTER 

A pressurized transpor t 
The origins of this type lie with a US Army re­
quiremem for a C-54 Skymaster successor pro­
viding the advantages of greater payload, higher 
performance and, very imponantly, fu U pressuri­
zation so that the planecould climb above adverse 
wcather. The new transpon first tlew in February 
1946as theXC-112A, butthe USArmy Air Forces 
had lost interest with the end of the Second World 
War. The type therefore becamc the civil DC-6 
airliner. soon developed into improved DC-6A 
and DC-6B models. With the Lockheed Constel­
lation series, these civil models were largely in­
strumental in developing long-range air transpon. 

Mililary service 
In 1947 the USAAF bought a single DC-6 as the 
C-118 presidential transport, which was named 
The lndependence after President Harry S 
Truman's home town in Missouri. This plane 
paved the way for larger military orders. The 
USAAF had become the USAF by this time, and 
ordered 1 O 1 examples of the DC-6A as a person­
nel and logistic transpon undcr the designat ion C-
118A. The US Navy had alrcady ordered 65 
si mi lar aircraft for logistic transpon with the des­
ignation R6D-I. When the current tri -s_ervice 
designation systerir was íntroduced in 1962. the 
designation C-118B was allocated to the remain­
ing navy aircraft; the R6D-1 Z VIP and stafftrans­
port subvariant became the VC- 118B. 

Principal versions 
C-118 (presidential transport). C-118A (USAF 
transpon). and R6D-I (US Navy transpon). 

Principal user 
USA. 

.----- T ECHNICAL DATA ---,1 
Type: Douglas C-118A Liftmaster three/five-crcw 
heavy transpon. 
Engines: four 2,500-hp ( 1 ,864-kW) Pr.m & Whit­
ney R-2800-52W radial piston engines. 
Per formance: maximum speed 315 mph (507 km/ 
h) at optimum altituide; initial climb rate 1,01 O ft 
(307 m) per minute; service ceiling not revcaled; 
range 4,720 mi les (7 ,595 km). 
Weights: empty 49,767 lb (22,574 kg); muximum 
take-off 107,000 lb (48,534 kg). 
Dimens ions: span 117 ft 6 in (35.8 1 m); length 105 
ft7 in (32.18 m); height28 ft 8 in (8.74 m): wing area 
1,463.0 sq ft ( 135.92 m1). 

Payload: 74 passengers, or 60 liuers plus auen­
dants. or 27,000 lb ( 12,247 kg) of freight. __j 

The DC-6 was used by ma11y air fon:es. and this is a 
Belgia11 machi11e. 
C) 1988. Edlto-Sc:rvic:e SA. Ck!k\'1 l'holo M Ro~omin¡ 
C 1990. Tran(huion and ld.tlpiJtiOO by Eduo-Scrvict": SA DI 07S OS-18 
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Transport and utilíty 

de Havilland Canada DHC-6 TWIN OTTER 

Another success for Canadian aviation 
Des ign of the DHC-6 was begun in 1964, the 
company's intention being the creation of a 13/ 
18-scat utility transpon offering the same type of 
STOL take-off performance as the DHC-3 Otter 
but with considerably higher performance and 
safety through the use of two PT6A turboprop 
engínes. Like its predecessor, the Twin Otter was 
intended for use on interchangeable wheel, ski, 
and tloat landing gear. The first 1\vin Otter tlew 
in May 1965 with 579-ehp (432-kW) PT6A-6 
engines. 

Into production 
The Twin Otter Series 100 was the first produc­
tion variant , and introducedsimilarly ratcd PT6A-
20 cngines. The Twin Otter Series 200 diffcred in 
having a lengthened nose for addilional baggage 
volume, and was certificated for operation at 
higher weights. The last version was thc Twin 
Ottcr Series 300 with more powerful cngines and 
still higher take-off weight. There was also the 
Twin Ouer Series 30M military version available 
in maritime rccoinnaissance, counter-insurgency, 
and transport variants, but only the last received 
an order. Production ended in 1988 with the 
delivcry of the 844th plane. 

Principal vers ions 
Twin Otter Series lOO (115 aircraft), Twin Otter 
Series 200 ( 11 5 aircraft with greater take-off 

weight), Twin Otter Series 300 (definitive pro­
duction model), Twin Otter Series 300M (rnilitary 
version of the Series 300), and Twin Otter Series 
300S (six aircraft for ci ty-to-city operations). 

Principal users 
More than 80 countries operate the Twin Otter, 
those with substantial tleets including Argentina, 
Canada, Chile, Francc Norway, Peru, and USA. 

..---- TECHNICAL DATA ---..., 
Type: de Havilland Canada Twin Oner Series 300 
one/two-crew STOL utility transpon. 
Engines: two 652-chp (486-kW) Pratt & Wbitney 
Canada Pt6A-27 rurboprops. 
Performance: maximum speed 2 10 mph (338 km/ 
h) at 10,000 fr (3,050 m); in icial c limb rate 1,600 ft 
(488 m) per minute; serviceceiling 26.700 ft (8, 140 
m); range 115 miles ( 185 km)with maximum pay­
load. 
Weights: empry 7,415 lb (3.363 kg); maximum 
rake-off 12,500 lb (5.670 kg). 
Dimens ions: span 65ft O in ( 19.81 m); length 51 ft 
9 in ( 15.77 m); heighr 19 fr 6 in (5.94 m): wing area 
420.0 sq ft (39.02 m2). 
Payload: 20 passengers or 4,280 lb (1,941 kg) of 
freight. 

Tlris is a Twin Oller of the Frenc/1 airforce attake-ojf. 
C 198&. Edito-.Servkc SA, Oc~va Pboto: M. RmLa.ing 
Cl 1990, Translabon and .S..ptaltOn b)" PAIW-~n.-icc SA DI 015 05· 19 
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r Famous dogfights and raids 

~ Pierre Le Gloao 

1 
[ 

Stra ight shooting 
Pierrc Le Gloan was a major French ace of the 
Second World War, and at the time of his death in 
September 1943 had amassed a total of21 "kills" 
in air-to-aircombat.ln June 1940 he achievcd thc 
rarc fcat of dow1úng five enemy aircraft in the 
course of a single combat engagement. That ex­
ploit, at the time he was st:ill an adjutant (warrant 
officer) pilot, brought him instant fame, a com­
mission in the French airforce, anda congratula­
tory visit from the French "ace of aces" ofthe firsL 
World War, Rene Fonck. 

More effective fighter 
lnJune 1940 LeGioan's squadron, 5 Escadrille of 
Groupe de Chasse TU/6 (based at Le Luc in the 
Zone d'Operations Aeriennes des Alpes, or Alps 
air operations zone), completed its conversion 
from the obsolescent Morane-Saulnier M.S.406 
to the thoroughly modem Oewoitine 0.520, a 
low-wing monoplane of considerable agility, 
uscful firepower, and performance comparable 
with that of the Hawker Hurricane. Oespite its 
obsolesccnce, Le Gloan has scored four con­
firmcd "kills" in the M.S.406, together with one 
probable. And on June 13 heopened his acounlon 
the 0.520 by shooLing down two Fiat BR.20 
bombers. 

Five-victory day 
OnJune 15, Le Luc airficld rcceived information 
that an Italian auack force was heading for St 
Tropez on the French Riviera coast. Le O loan was 
one of three pi1ots sent up to intercept the raid, 
flown by a 12 Fiat CR .42 Fa1co fighters of the 18 
and 23 Gruppi ofthe 3 Stonno. One oftheFrench 
pilots was forced to tum back with mechanical 
problems, and the two left for the inteception were 
Le O loan and CapitaineAssolant. Each destroyed 
a CR.42 in his first auack, and Le Gloan then 
swept back to down another two fighters. At this 
point the two Frenchmen wcrc recal1ed ro base, 
where another attack by CR.42s had already de­
stroyed two 0.520 righters on the ground. Le 
Gloan intercepred this format ion and shot down 
one more CR.42 before finding and shooting 
down a BR.20 that was photographing the effccts 
of the raid from 11 ,480 fL (3,500 m). For this 
exceptional performance, LeO loan was promoted 
to second ljeutenant. 

Seen secondfrom the /eft, this i.1· Pi erre Le G/oan infro/11 
of his Dewoitine D.52~ fi=-¡.::.gl_ll_e,_·. --------
e 1988. Edito&r\';ee SA. Geneva Phot.o: S .H .A .A. 
C 1990. Transla:tion and Jdapt.alion hy Edho-Service SA D I 075 OS-20 
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Reconnaissance and observation 

Hafeli DH-3 

Careful preparation 
In 1915, the Swiss company Eidgenosisches 
Konstructions Werkstatte (K+ W) establ ished an 
aviation department at Thun. It was headed by 
August Hafeli , who had gained considerable 
experience in aeronautical design and construc­
tion in France and Germany. Tn 1916, Hafeli 
designed the DH-2 as a two-seat reconnaissance 
plane with the 120-hp (89-kW) ArgusAs.IT inline 
engine. The type's performance was disappoint­
ing, no production order was placed, and the six 
development aircraft were used as pilot and ob­
server trainers up to 1922. 

Improved model 
In 1917 ,the Swiss air arm ordered 30 examples of 
the DH-3, which was basically s imilar lo the DI-1-
2 apart from a largecut-out in the center section of 
the upper wing to improve the gunner's fields of 
fire. There were problems with the landing gear 
and engine cooling, and finally just 24 aircraft 
were built. These remained operational up to 
1923, when they were withdrawn because of 
structural problems. The main production variant 
was the more powerful DH-3a, which was mod­
estly updated to remain in service up to 1939. 

Principa l versions 
DI-1-2 (initial model). DH-3 (improvcd model), 
DH-3a (89 a ircraft produced in three d istinct 
batches with greater power and, as a retrofit on 56 

aircraft from 1930, Handley Page leading-edge 
slats and provision for thc crew to wear para­
chutes). and DH-3b (three aircraft used for engine 
trials). 

Principal user 
Switzerland. 

.----- TECHNICAL DATA ------, 
Type: Hlifeli DH-3a two-seat reconnaissanee plane. 
Engine: one 150-hp (112-kW) Hispano-Suiza HS 
41 8Aa inline piston engine. 
Performance: maximum speed 90 mph ( 145 km/h) 
at sea leve!; inicial climb rate not revea1ed; service 
ceiling 14,765 fl (4,500 m); range 249 miles (400 
km). 
Weights: empty 1,587 lb (720 kg); maximum take­
off2,447 lb (1,110 kg). 
Dimensions: span 4 1 fl O in ( 12.50 m); 1ength 26 fl 
1 in (7.95 m); height 10 fl2 in (3.10 m); wing arca 
409.04 sq ft (38.00 m2). 

Armament: one machine gun. 

Though of wholly Swiss design and manufacture, rile 
DH-3was reminiscem ofrlre recomraissance machines 
produced by Albatros, LVG, arrd Rumpler in Germany. 
Tire DH-3 was produced as a recomraissance type, blll 
its most important task was operariona/training. 
O 19&8. Edito-Serviee SA, (koeya PhoLO: S.H.A.A. 
O 1990. Translalion andodaptation by 1:41~0-S<t~>O« SA DI 075 13.09 

Printtd m ltaly 



Trainer 

Great Britain 

Hawker HUNTER T.Mk 7 



Trainer 

Hawker HUNTER T.Mk 7 

An illustrious reputa tion to maintain 
In common with many other Royal Atr Force 
figbters, the Hunter was adapted as a dual-control 
trainer but only after the single-sea! model was in 
service. Design was started in 1953, and in the 
followtng year the P.ll O l project was submitted 
to meet an official requirement. The HU!lter T.Mk 
7 first flew in July 1955 with side-by-side seating 
in a forward fuselage lengthened by 3ft (0.91 m) 
and the Avon Mk 113 engme of the Hunter F.Mk 
4. A second prototype was based on the Hunter 
F.Mk 6 with the more powerful Avon Mk 203, bm 
the first machine formed the basis of the produc­
tion variant. 

A trainer wor thy of confidence 
The Hunter T. Mk 7 pro ved an adm i rabie ad vanced 
trainer, and the RAF received 73 of the type (45 
new and 28 conversions). The Royal Navy's Fleet 
Air Arm received an equivalent version as the 
Hunter T.Mk 8. Of 41 aircraft delivered 31 were 
new and 10 conversions. Sorne of the naval air­
craft were later modified to T.Mk 8B and C stan­
dard with different avionics, and as T.Mk 8M 
trainers with Blue Fox radar for the instruction of 
BAe Sea Harrier pilots. The type was al so built for 
ex port. 

Principa l versions 
Hunter T.Mk 7 (RAF trainer), Hunter T.Mk 8 
(Royal Navy trainer), HunterT.Mk 66 (39 aircraft 

for India with the Avon Mk 203 engine), and 
various other marks in the T.Mk 50, T.Mk 60 and 
T.Mk 70 series for other cus10mers. 

Principal users 
A bu Dhabi, Chile, Denmark, Great Britain, India, 
Jordan, Lebanon, Oman, Qatar, Singapore, Swit­
zerland, UK, and Zimbabwe. 

TECHNICAL DATA ------, 
Type: Hawker Hunter T.Mk 7 two-seat advanced 
flying trainer. 
Engine: one 7,575-lb(3,436-kg) thrust Rolls-Royce 
Avon Mk 122 turbojeL 
Perfor mance: maximum speed 660 mph (1 ,062 
km/h) at 20,000 ft (6.095 m); initial climb rate 
10,500 ft (3,200 m) per minute; setvice ceiling 
5 1 ,000 ft ( 15.545 m); range 572 miles (920 km). 
Weights: empty 13,450 lb (6, 10 1 kg); maximum 
take-off 17,500 lb (7 ,938 kg). 
Dimensions: span33 ft 8 in (10.26 m); lengtb 48ft 
10.6 in ( 14.90 m); height 13ft 2 in (4.01 m); wing 
area 349.0 sq ft (32.42 m2). 

Armament: one or two 30-mm cannon. 

As a relatively simple adaptation of a classicfighteJ; rhe 
Hu111er T.Mk 7 rerains rhe pelformance and handling 
characreristics of its half-brorhel: 
O 1988. Edilo-Sc:rvice SA, Genc:va Photo: coLL Bígc:l 
O 1990, Tran!ílation and adapuníon by Edito-ServiéeSA DI 015 13. 10 
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Fighter 

Dewoitine D.371 

An improved parasol from Dewoitine 
Developed at the same time as the D.500 low­
wing monoplane fighter with fixed landing gear, 
the D.37 ftew inAugust 1932 as the final develop­
ment of Dewoitine's parasol-winged fighter se­
ries. The all-metalD.37 was powered by a 700-hp 
(522-k W) Gnome-Rhone 14 Kds radial, and though 
not perfect showed sufficient prornise for an 
improved D.371 to be evo! ved. This ftew in Sep­
tember 1934 with an 800-hp (597 -k W) version of 
the same engine. 

Combat service 
In the spring of 1935 the French air force ordered 
28 D.37ls with close-cowled engines. An order 
for 14 examples of the D.372 export model was 
placed by Lithuania, but that country finally took 
D.500series fightersand theD.372s (as wellas 10 
D.371s) passed to Spain. Here they were used 
with sorne success by the Republican air force in 
the opening phases of the Spanish Civil War, and 
the survivors were then relegated to secondary air 
defense tasks. In November 1934, the French 
navy ordered 40 examples ofthe navalized D.373 
variant with a ftapped wing and arres ter hook for 
use on the carrier Bearn. Sorne of these aircraft 
were delivered as D.376 fighters with folding 
wings, and few of the naval aircraft were still in 
service at the beginning ofthe Second World War. 

Principal versions 
D.371 (initial inodel), D.372 (export model), 
D.373 (fixed-wing naval model), and D.376 
(folding-wing naval model). 

Principal user s 
France and Spain. 

TECHNICAL DATA ------, 
Type: Dewoitine 0.371 single-seat fighter. 
E ngine: one 930-hp (694-kW) Gnome-RMne 14Kfs 
radial piston engine. 
Per formance: maximum speed 252 mph (405 km/ 
h) at 14,435 ft (4,400 m); climb to 14,765 ft (4,500 
m) in 5 minutes 12 seconds; service ceiling 36,090 
ft ( 11,000 m); range 559 miles (900 km). 
Weights: empty 2,855 lb (1,295 kg); maximum 
take-off 4,100 lb (1,860 kg). 
Dimensions: span 38 ft 8.5 in (11.80 m); length 24 
ft4.75 in (7.44in); height 11ft 1.75 in (3.40m); wing 
area 191.6 sq ft (17.80 m2) . 

Armament: two 0.303-in (7 .7-mm) and two 0.295-
in (7.5-mm) machine guns. 

The D.371 was a transitional rype berween the eras of 
the biplane and low-wing monoplane fighters, and was 
notable for its complex arrangement of landing gear 
and wing bracing strurs. 
C 1988. Edho-Setvlce SA, Ge:Deva Photo: S.H.A.A. 
C 1990, Trarulatjon and adaptation by Edito-Scrvice SA 01 07S 13.11 
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Trainer 

Ryan PT-22 RECRillT 

Rebirth of a company 
Despile the fame brought to it by the NYP in 
which Charles Lindbergh achieved the first solo 
crossing of the Atlantic, in 1927 Claude Ryan 
decided to concentrate his efforts on flying train­
ing rather than aircraft manufacture. In 1933, 
however, Ryan decided that the time was ripe for 
a re-emergence into the field of aircraft produc­
tion. The first product of the new Ryan Aeronau­
tical Company was the Sport-Trainer, a braced 
low-wing monoplane with fixed landing gear. 
This was produced in a number of S-Tand ST 
forms for the home and export markets. 

US military interes t 
After evaluating an S-T-A as the XPT-16, the US 
Army Air Corps took comparatively small num­
bers of the YPT- 16 and PT-20 befo re ordering 100 
examples of the PT-21 with tbe 132-hp (98-kW) 
Kinner R-440-3 radial. This combination preved 
so successfu1that 14 out of 15 YPT-16s and 27 of 
the 30 PT-20s were re-engined to the same stan­
dard as PT-16As and PT-20As respectively. The 
definitive version was the PT-22 Recruit, of which 
1 ,023 were ordered without the previously stan­
dard landing gear fairings and wheel spats. The 
US Navy a1so took 100 with the designation NR-
1 Recruit, and 25 similar aircraft ordered as ST-3s 
by the Nether1ands were taken into US service 
with the designation PT-22A. 

Principal vers ions 
YPT-16 (pre-production model), PT-20 (irnproved 
YPT- 16), PT-20 (first production model), PT-22 
Recruit (definitive mode1), PT-22A (ex-Dutch 
aircraft), and NR-1 Recruit (naval version). 

Principal user 
USA. 

TECHNICAL DATA -----., 
Type: Ryan PT-22 Recruit two-seat primary trainer. 
Engine:one 160-hp( ll9-kW)KinnerR-540-l radial 
piston engine. 
Performance: maximum speed 131 mph (211 km/ 
h) at sea leve!; inilia l climb rate 850 ft (259 m) per 
minute; service cei ling 15,500 ft (4,725 m); range 
352 miles (566 km). 
Weights: empty 1,3 13 lb (596 kg); maximum take­
off 1,860 lb (844 kg). 
Dimens ions: span 30ft 1 in (9. 17 m); length 22ft 5 
in (6.83 m); height 6ft 10 in (2.08 m); wing area 
134.25 sq ft ( 12.47 m2) . 

Armament: none. 

Tire PT-22 remained in US Army A ir Force service as a 
primary rrainer up ro 1945, and /arge numbers of ex­
milirary aircraft were then released omo the civil mar­
ket. 
O 1988. Edí!OoServlce SA. Oene•a Phoo>: P. Makanna 
O 1990.Tnnslalloaandadapoulonby l:dllO-StNlceSA 0107513.12 
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Trainer 

Stampe et Vertongen SV.4 

A career interrupted by war 
Established in 1922, thisBelgian company's most 
celebrated product is the SV.4 of 1933, essenlially 
an improved version of the RSV.3 designed by 
Alfred Renard shortly before his departure from 
the company. The type was developed as a trainer 
and light sport/touring plane, and bore more than 
a passing resemblance to the de Havilland Tiger 
Moth in the design of its forward fuselage, land­
ing gear, and slightly swept-back wings.ln proto­
type form the type was powered by the 120-hp 
(89-kW) de Havilland Gipsy ID inline engine. 
Produclion before the Second World War totaiJed 
only sorne 35 aircraft, though as a result of a large 
Belgian air force requirement of 1939 orders 
exceeded 600, and in the war the company's 
Deurne factory was destroyed. 

Post-war success 
Añer the war Stampe merged with SA Avions et 
Moteurs Renard, and the revived company re­
sumed production of the SV.4 to meet a Belgian 
arder for 65 aircraft. Licenses were al so signed for 
SCAN to built700 examples, including 200 mili­
tary trainers, in France and for the Atelier lndus­
triel de 1' Aeronautique d' Alger to produced sorne 
240 machines in Algeria. 

Principal versions 
SV.4 (initial model), SV.4A(aerobatic model with 
the 140-hp/1 04-kWRenault4-P05 engine), SV.4B 

(redesigned wings and different engine), and 
SV.4C (post-war model with the 140-hp/104-kW 
Renault 4-Pei engine). 

Principal users 
Belgium, France, and Germany. 

TECH NICAL DATA -----., 
TYPe: Stampeet Venongen SV.4B two-seat training 
and sport plane. 
Engine: one 130-hp (97-kW) de Havilland Gipsy 
Major I inline piston engine. 
Per formance: maximum speed 124 mph (200 km/ 
h) at sea leve!; climb to 3,280 ft (1,000 m) in 4 
minutes O seconds; service ceiling 18,045 ft (5,500 
m); raoge 249 miles (400 km). 
Weights: empty 1,058 lb (480 kg); maxlmum take­
off 1,720 lb (780 kg). 
Dimensions: span 27 f16.75 in (8.40 m); length 21 
ft 11.75 in (6. 70 m); height8 ft 0.5 m (2.45 m); wing 
area 193.75 sq ft (18.00 m2). 

Armament: none. 

SV.4B rrainers of the Belgian a ir force, which was a 
compararively sma/1-scale operator of rhe rype by 
comparison with rhe French a ir force. _....::.._ _____ _ 
e 198&, Ed:it,o.Service SA. Otneva Pbolo: coU. Bi¡el 
C 1990. Transl&uoo &nd &daptallon by Edi,.,.S<rvico SA DI 07S 13.13 
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Transport and utility 

Fairchifd C-119 FLYING BOXCAR 

Simple yet effective improvement 
With its C-82A Packet military transport well 
established in service by 1947, Fairchild began to 
consider ways of irnproving this important tacú­
cal machine and produced the XC-82B as a con­
version of a standard C-82A with considerably 
more power and the flightdeck relocated from a 
position above the fuselage to a Iocation in the 
no se. 

Large-scale production 
After trials, the type was ordered into production 
as the C-119B with still more power, structural 
strengthening, and its fuselage widened by 1 ft 2 
in (0.36 m). Production of new aircraft was com­
plemented by conversion of older aircraft to pro­
vide the US Air Force's Mmtary Air Transport 
Service with steadily irnproved variants. Sorne 
aircraft were modified as electronic warfare and 
aerial gunship platforms. 

Principal versions 
C-119B (55 of the initial model with R-4360-20 
engines), C-119C (303 aircraft with a revised tail 
unit), C-119F (424 aircraft with a further revised 
tail unit), C-119G (960 aircraft with propeller and 
equipment modifications), C-119J (62 C-119F/G 
conversions with a rear door openable in flight), 
C-119K(fiveC-119Gconversionswith two3,700-
hp/2,759-kW R-3350 radials and two 2,850-lb/ 
l ,293-kg thrust General Electric J85-GE-17 under-

wing boosterturbojets), C-119L (22 C-119G with 
improved propellers), and R4Q (97 aircraft for 
the US Marine Corps). 

Principal users 
Belgium, Brazil, Ethiopia, France, India, ltaly, 
South Vietnam, Taiwan, and USA. 

.----- T ECHNICAL DATA ------, 
Type: Faircbi ld C-119C Flying Boxear four-crew 
transpon. 
Engines: two 3,500-bp (2,6 1 O-k W) Wright R -3350-
20 radial piston engines. 
Performance: maximum speed 281 mph (452 km/ 
h) at18,000 ft (5,485 m); initial climb rate 1,010 ft 
(308m) per minute; service ceiling 23,900 ft (7 ,285 
m); range 1,770 miles (2,848 km). 
Weigh ts: empty 39,800 lb (18,053 kg); maximum 
take-off74,000 lb (33,566 kg). 
Dimensions: span 109ft 3 in (33.30 m); length 86 
ft6 in (26.37 m); beight 26ft 6 in (8.08 m); wing area 
1,447 .O sq ft (134.43 rol). 
Payload: 62 troops or freight. 

A C-119G of rhe Belgian air force, which operared a 
maximum of 46 C-119F and G models of rhe Flying 
Boxear. 
C 1988, Edilo..Servke- SA, Oeneva Ptioto: coU. Bigel 
Cl l990, Translatlon aod ac;W.ptation b)' EdJ1o-Servlce SA DI 075 13.14 
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r Famous dogfights and raids 

Guynemer's first victory 

An unlikely hero 
Who could ha ve imagined that a young corporal, 
twice rejected for military service because of his 
puny appearance and apparent frai lty, would go 
forward to become the most famous French mili­
tary pilot of all time? The answer is virtually no 
one except Captain Antonin Brocard, the com­
manderofEscadrille MS 3, whoaccepted Georges 
Marie Ludovic Jules Guynemer into his unit on 
June 8, 1915. 

Early progress 
Guynemer was accepted on his third attempt to 
join the French army on November21, 1914, and 
was posted as a pupi1 mechanic 10 Pau aerodrome. 
The young man's driving ambition was to fly in 
combat against the Germans, and after much 
persuasion his commanding officer at Pau, Cap­
tain Bernard Thierry, allowed Guynemer to start 
the pilot training course. Guynemer made his first 
flightonMarch 10, 1915.Asnotedabove,Guyne­
mer joined MS 3 at Vauciennes in June ofthe same 
year, and did not ha ve long to wait befare scoring 
the first of his 54 victories. 

A fa teful day 
OnJuly 19, 1915,Guynemerboardedhis Morane­
Saulnier Type L parasol-wing monoplane in 
company with his mechanic and gunner, Corporal 
Guerder, and took off in search ofGerman aircraft 
10 attack. The squadron bad already been in-

formed of the presence of a German plane above 
the French lines, and Guynemer headed for the 
reported location. Finding nothing, Guynemer 
was thinking of a return to base when be spotted 
a loneAviatik two-seater. Closing toa distance of 
about 50 feet from the German plane, Guynemer 
maneuvered to give his gunner a clear field offire 
and, despite a bullet through one ofhis own hands, 
Gurder did not let Guynemer down. The German 
pilot was hit and crumpled into his cockpit, the 
German gunner then throwing his hands into the 
air in a gesture of despair. The Aviatik tumbled 
througb the sky out of control, and crashed. 

Citation 
For this daring deed, Guynemer received the 
Medaille Militaire from General Dubois on Au­
gust 4. The citation for this bravery decoration 
read: "A pilo! of great spirit and daring, willing to 
carry out the most dangerous assignments. After 
a relentless chase, he brought a German plane to 
combat, a combat which ended in its crashing in 
flames." 

Guynemer and Guerder in the Type l. parasol usedfor 
their classic victory. 
O 1988. Edllo·Scrvia: SA, O...n Pboco: S II.A.A 
O 1990. Tr•••l•lioft .,.¡.....,.._by fdUO·Sc..ico SA DI (175 13.15 
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Reconnaissance and observation 

Mitsubishi Ki-46 "DINAH" 

Imperial army requirement 
Before the Second World War, Japan was one of 
the few countries prepared to consider specialized 
reconnaissance aircraft, and in 1937 the Imperial 
Japanese army air force issued the specification 
for a high-performance type to succeed the Mit­
subishi Ki-15. In November 1939 the type flew as 
an exceptionally clean low-wing monoplane with 
retractable landing gear and two 900-hp (671-
kW) Mitsubishi Ha-21-1 radials. 

A classy plane 
Speed was sorne 10 per cent below expectation, 
but as the type had superior performance to all 
other army aircraft it was ordered into production 
as the Army Type 100 Command Reconnaissance 
Plane Model1, with the company designation Ki-
46-I and the la ter Allied reporting name "Dinah". 
Early operations showed that the Ki-46 was a 
superb reconnaissance machine virtually immune 
to interception. The type was steadily developed 
through the Second World War, and production 
totalled 1,742 aircraft of all variants. 

Principal versions 
Ki-46-I (initial model), Ki-46-Il (major produc­
tionmodel with 1,080-hp/805-kWMitsubishiHa-
1 02 radials), Ki-46-I KAI (conversions for radio 
and navigation training), Ki-46-ill (final produc­
tion model for reconnaissance with an unstepped 
cockpit Une), Ki-46-Ill KAI (interceptor conver-

sions), Ki-46-Illb (ground-attack conversions), 
and Ki-46-IV (high-altitude reconnaissance proto­
types witb 1,500-hp/1,119-kW Mitsubishi Ha-
112-II Ru turbocharged radials). 

Principal user 
Japan. 

TECHNICAL DATA ----., 
Type: Mitsubishi Ki-46-ID "Dinah" two-seat re­
connaissance plane. 
E ngines: two 1 ,500-hp ( 1, 119-kW) Mitsubishi Ha-
112-II radial piston engines. 
Performance: maxirnum speed 391 rnph (630 km/ 
h) at 19,685 ft (6,000 m); climb to 26,250 ft (8,000 
m) in 19 minutes O seconds; service ceiling 34,450 
ft ( 10,500 m); range 2,485 miles (4,000 km). 
Weíghts: empry 8,444 lb (3,830 kg); maximurn 
take-off 14,330 lb (6,500 kg). 
Dímensions: span 48 ft2.75 in (14.70 m); lengrh 36 
ft 1 in ( 11 .00 m); height 12ft 8.75 in (3.88 m); wing 
area 344.46 sq ft (32.00 m:!). 
Ar mament: none. 

The lasr production version of the plane known ro rhe 
Allies as the "Dinah" was the Ki-46-lll with irs ex­
treme/y refined fines and low-drag cockpit faired into 
the upper contours of the fuselage. 
Cl l988, Edito-Servkc: SA, Geneva 
C 1990. Tru.nslalion and udaptAtion by Edito-Service SA 

Photo: DR 
DI 075 13.16 
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Interceptor 

Convair F-102 DELTA DAGGER 

A revolutionary project 
The Delta Dagger was a revolutionary delta­
winged machine developed in an effort to meet a 
USA ir Force requirement for a manned intercep­
tor for thc proteclion ofNorth American airspace 
within the Semi-Automatic Ground Environment 
of radars and combat-control computers. The 
Model 8 design was selected in preference to 
contenders from five other companies, and was 
developed from theXF-92Aexperirnentaltailless 
delta evolved with the aid of Alexander Lippisch 
ofMesserschmitt Me 163 fame. TheDelta Dagger 
was the first USAF warplane planned as a com­
plete weapon system (together with Lhe associ­
ated Hughes tire-control system), and flew as the 
YF-102 prototype in October 1953. 

Reviews and modificatioos 
Performance was much below that specified, and 
extensive redesign produced the YF-1 02A with a 
more powerful engine, an area-ruled fuselage, 
and other drag-reducing features. This too failed 
to reach the performance specified, but was still a 
promising type and ordered into production as the 
F-1 02A for service from 1956. Sorne 889 of these 
single-seaters wcre complemented by 111 TF-
102A combat-capable trainers with side-by-side 
seating. The Delta Daggerwas latersupplemented 
and then replaced by the definitive F-106 Delta 
Dart. 

Principal versions 
F-1 02A (single-seat modcl) and TF-1 02A (two­
seat model) . 

Principal user 
USA. 

TECHNICAL DATA 1 
Type: Convair F-102A Delia Dagger single-seat 
interceptor. 
Engine: one 17,200-lb (7,802-kg) reheated thrust 
Pratt & Whitney 157-P-23/25 turbojet. 
Performance: maximum speed 825 mph ( 1,328 
km/h) or Mach 1.25 at 36,000 ft ( 10,975 m); initial 
climb rate 13,000 ft (3,960 m) per minute; service 
ceiling 54,000 ft (J 6,460 m); range 1,350 miles 
(2,173 km). 
Weights: empty not revealcd; maxirnum take-off 
31,276 lb ( 14,187 kg). 
Dimensions: span 38ft 1.5 in ( 11.62 m); lenglh 68 
ft4.5 in (20.84 m); height21 ft2.5 in (6.46 m); wing 
area 661.5 sq ft (61.45 m1). 

Armament: up to six air-to-air missiles of various 

1 

types (including nuclear-Lipped weapons) carried in 
a Jower-fuselage weapon bay. 

The F-102A Delta Dagger was used by Air National 
Guardas we/1 as US Air Force squadrons, this being 
such aplane of the Nonh Dakora ANG. 

---------------
O 19S8. Echto-Scrvioe SA. Gene va 
O 1990, Tr>IISiabOO aod ldapcatÍO«l by l!do...S."'Ice SA 

Photo: DR 
DI 07, 13.17 
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F+W C-3605 

A lengthy background 
Tn 1939/40, the Fabrique Federale produced two 
prototypes of its C-3602 design for a long-range 
reconnaissance and ground-attack plane. After 
extensive trials and the evaluation of 1 O improved 
C-3603 aircraft, the type was ordered into produc­
tion. These 142 aircraft remained operational 
between 1942 and 1952, but from 1946 21 were 
converted as target-tugs with another 40 follow­
ing later for the nocturnal target-towing role. 
Following development of the C-3603 asan opti­
mized target tug with the 1 ,250-hp (933-kW) 
Saurer YS-2 inline in place ofthe C-3602's 1,000-
hp (746-kW) Hispano-Suiza inline, 12 aircraft 
were produced in 1947/48 and six more were 
assembled from C-3603 spares. 

Turboprop power 
The final development was the C-3605, produced 
by converting 23 C-3603s with turboprop engines 
in place of their wom out piston engines. The 
conversion in volved a long extension of the nose 
to maintain the center of gravity with the lighter 
turboprop engine, and the aircraft were redeliv­
eredbetween 1971 and 1973.Anothermodification 
was the addition of a central fin in addition to the 
original endplate surfaces. 

Principal versions 
C-3603 (initial produclion model}, C-3604 (upen­
gined target-tug model), and C-3605 (turboprop 
conversions). 

Principal user 
Switzerland. 

TECHNl CAL DATA ------. 
Type: F+W C-3605 two-seat target rug. 
Engine: one 1,100-shp (820-kW) Lycoming T53-
L-7 rurboprop. 
Performance: maximurn speed 269 mph (432 km/ 
h) at 10,000 ft (3,050 m); initial climb rme 2.470 ft 
(753 m) perminute; serviceceiling 32,810 ft ( 10,000 
m); range 605 miles (980 km). 
Weights: empty 5,806 lb (2,634 kg); maximum 
take-off8,192lb (3,7 16 kg). 
Dimens ions: span 45ft 1 in (13.74 m); length 35ft 
9.75 in (12.D3 m); height 13ft 3.5 in (4.05 m); wing 
area 308.93 sq ft (28.70 ml). 
Arrnament: none. 

The C-3605 is gi1•en irs l'ery distincrive appearance by 
rhe long nose req11ired to mainrain the plane's cenrer of 
graviry position despite rhe installation of a 111rboprop 
engine muclr ligluer rhanthe original pistan engine. 
C 1988, Edito-St:rvn SA. Ocneva Photo: coll. Bi¡el 
01990. Tr:mslation and adapto.tlon by Edito-ServiceSA DI 075 13. 18 
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Interceptor 

Gloster METEOR NF.Mk 11 

Night fighting specialis t 
The Meteor was Great Britain 's first jet warplane, 
and though designed as an interceptor proved 
amenable to development in severa! altemative 
forrns . The Meteor entered service as a da y inter­
ceptor in 1944, but a night figbter version was not 
developed until tbe late 1940s to succeed the de 
Havilland Mosquito variants that had served sine e 
the end ofthe Second World War. Development of 
the Meteor NF.Mk 11 was entrusted to Armstrong 
Whitworth. From 1949 the company combined 
the cockpit section of the Meteor T.Mk. 7, the 
wings of the Meteor F.Mk 3 revised to accommo­
date the cannon displaced from the nose, the rear 
fuselage and tail unit of the Meteor F.Mk. 8, anda 
new nose accommodating the American SCR-
720 (Al.Mk 10) radar to produce a prototype that 
first flew in May 1950. The Meteor NF.Mk 11 
entered service in January 1951, and production 
totalled 307. 

lmproved models 
Superiorvariants were then produced as theMeteor 
NF.Mk 12 withAPS-21 radar( IOOaircraft), Meteor 
NF.Mk 13 tropicalised model (40 aircraft), and 
Meteor NF.Mk 14 with a clear-view canopy and 
aerodynamic refinements (100 aircraft). The type 
was also exported, and in Bri t'ish service was 
replaced by the Gloster Javelin from 1956. 

Principal versions 
Meteor NF.Mk 11 (initial model), Meteor NF.Mk. 
12 (improved radar), Meteor NF.Mk 13 (tropical­
ised model), Meteor NF.Mk 14 (definí ti ve model 
with clear canopy), and Mereor NF(T).Mk 14 
(training conversions). 

Principal users 
France and Great Britain. 

TECHNICAL DATA ------, 
Type: Armstrong Whitworth (Gloste r) Meteor 
NF.Mk ll two-seat night fighter. 
Engines: two3,600-lb (1 ,633-kg) thrustRolls-Royce 
Derwent 8 turbojets . 
Performan ce: maximum speed 579 mph (932 km/ 
h) at 9,845 ft (3,000 m); in itial climb rate 5,800 ft 
(1,768 m) per minute; service ceiling 43,000 ft 
(13,105 m); range 920 miles (1,481 km). 
Weigh ts: empty not revealed; maximum take-off 
22,000 lb (9,979 kg). 
Dimensions: span 43 ft O in ( 13.11 m); length 48 ft 
6 in (14.78 m); height 13ft 1 O in (4.62 m); wing area 
374.0 sq ft (34.74 m2). 

Armament: four 20-mm can non. 

A distinguishing feawre of all but rhe lasr production 
model of the Meteor night fighters was the framed 
canopy. This is a Meteor NF.Mk 11. 
C 1988, Edito·Servlce SA. Oeneva Phoco: coll. Bigt'l 
Cl 1990, TrMsllnlon n.nd ndapunioo b)' EdJic>-Setvic:e SA DJ 07S 13.19 
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EMBRAER EMB-121 XINGU 

French antecedents 
The Empresa Brasileira deAeronautica is Brazil 's 
major dcsigner and manufacturer of aircraft, and 
one of its first major products was the EMB-1 1 O 
Bandeirante light transpon designcd by a cele­
brated French engineer, Max Holste. The EMB-
121 was designed as a smaller partner to the 
Bandeirante, and while retaining basically the 
same wing and powerplant. has a shoner but still 
fully pressurized fuselagecombined with a newT­
tail. The first prototype ftew in October 1976, and 
as a result of Right trials several modifications, 
including the addition of a ventral fin, were madc. 

Mili tary ser vice 
Six carly aircraft were taken by the Brazilian air 
force with the designation VU-9 for thc VIP 
transport role. However, the major opcralors of 
the type are the French ai r force and navy, with a 
total of 41 aircraft between them for multi-engine 
pilot training. The air force tlies 25 aircraft from 
Bordeaux, Aix, and Avord, while the navy has 16 
aircraft mainly at Lann-Bihoue for liaison as well 
as multi-engine training. 

Principal versions 
EMB-12 1A Xingu I (initial model) and EMB-
121AI Xingu rr (version wilh more powerful 
PT6A- 135 turboprops driving fou r-blade propcl­
lers). 

Principal users 
Brazil and France. 

TECHNICA L DATA --~ 
Type: EMBRAER EMB-121A Xingu 1 one/two­
crew light transpon. 
Engines: two 680-shp (507-kW) Pratt & Whitney 
Canada PT6A-28 turboprops. 
Perfor mance: maximum speed 280 mpb (450 km/ 
b) at 10.000 ft (3,350 m): initial climb rate 1.400 ñ 
(427 m) per minute; service ceiling 26,000 ft (7 ,295 
m): range 1 ,41 O miles (2,270 km). 
Weights: empty 7,981 lb (3,620 kg); maximum 
take-off 12.500 lb (5,670 kg). 
Dimensions: span 46 ft 1. 1 in ( 14.05 m); length 40 
ft 2.3 in (12.25 m); hcight 15 ft 10.6 in ( 4.84 m); 
wing area 296.0 sq ft (27.50 m2). 
Payload: 1 O passcngers or 1.896 lb (860 kg) of 
freight. 

An EMB-12 /A Xingu l aftheAeronava/e, theairarmof 
the French navy. This p/ane is based at Lann-Bihouefor 
training and liaison . 
C) 1988, &Hto-Servico SA, O~ne\·a 

., 1990. TmtSI:aticm a.nd adaptataon b)' Sdni)-Su\'jce SA 
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Reconnaissance and observation 

Repiiblic RF -86F THUNDERFLASH 

Brother of a celebrity 
In 1949 Republic began the design of a swept­
wing version of its straight-winged F-84E Thun­
derjet, and this matured as the F-84F Thunder­
streak. In 1952 Republic started work on a recon­
naissance derivative of the F-84F, and soon con­
cluded that the nos e inJet ofthe fighter would ha ve 
to be replaced by wing-root inlets to leave the 
nose clear for the installation of six cameras. The 
first prototype of the Thunderflash, as the recon­
naissance model was called, was the YRF-84F 
that flew in February 1952 with the original 
Thunderjet type of rearward-sliding canopy. 

Into service 
In its definitive form, the RF-84F had the same 
type of canopy as the Thunderflash, with a central 
section that lifted upward between the wind­
screen and a fixed rear section. Production of the 
reconnaissance model totalled 715 aircraft in­
cluding 386 deHvered to the USA's NATO allies 
under the terms of the Mil itary Assistance Pro­
gram. Sorne 25 US Air Force RF-84Fs were later 
modified to RF-84K standard with an anhedralled 
tailplane anda retractable hook in the nose so that 
they could be released and recovered in rnid-air by 
Convair GRB-36F reconnaissance bombers for 
additional range. The last American RF-84Fs 
were retired in 1971. 

Principal versions 
RF-84F (reconnaissance model) and RF-84K 
(version for air launch and recovery). 

Principal users 
Belgium, Denmark, France, Greece, Italy, the 
Netherlands, Norway, Taiwan, Turkey, USA, and 
West Germany. 

.---- TECHNICAL DATA ----. 
Type: Repub]jc RF-84F Thunderflash s ingle-seat 
reconnaissance plane. 
Engine: one 7 ,800-lb (3,538-kg) thrust WrigbtJ65-
W-7 turbojet. 
Performance: maximum speed 679 mph ( 1,093 
km/h) at sea leve!; initial climb rate 8,000 ft (2,438 
m) per minute; serviceceiling 46,000 ft (14,020 m); 
range 2,200 miles (3,540 km). 

~ Weights: empty not revealed; maximum take-off 
28,000 lb (12,701 kg). 
Dimensions: span 33 ft7.25 in (10.24 m); lenglh 47 
ft 7.75 in (14.51 m); heigbtl5 ftO in (4.57 m); wing 
area not revealed. 
Armarnent: four 0.5-in (12.7-mm) machlne guns. 

This RF-84F Thunderjfash ofthe French a ir force's 33e 
Escadre de Reconnaissance revea/s the distinctive nose 
of this model. The double-headed axe was the unit 
marking of ER 1133 "Be/fort" . 
Cl 198&. Edito-Sen.·k:c SA. Geoeva Ph01o: coll. Bigel 
C 1990. Transhttion ll..nd udapllttionby Edilo-ServiceSA 01 075 13.01 
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Interceptor 

Hawker Siddeley (Gioster) JAVELIN 

Massive La iled delta design 
Designed to a 1948 requirement for a high-alti­
tude interceptor, the Javelin was the first British 
warplane of delta layout, albeit wilh a tai lplane 
above the vertical tail to ensure good field per­
formance. The first prototype fiew in November 
1951 , and the Javelin entered service in February 
1956. 

Sbort service career 
The last Javelin was retired from service in June 
1967 with the disappearance of the need for a 
high-altitude interceptor, but in its 11-year service 
life the Javelin went through a large number of 
variants with more power and fuel for the carriage 
of improved weapons. 

Principal versions 
Javelin F(AW).Mk 1 (40 aircraft with British 
Al.Mk 17 radar), Javelin F(AW).Mk 2 (30 aircraft 
with US APQ-43 radar), Javelin T.Mk 3 (23 dual­
control trainers with the forward fuselage length­
ened by 3 ft 8 in/1.12 m to maintain the centre of 
gravity position despite tbe removal of the radar 
equipment), Javelin F(A W).Mk 4 (50 aircraft with 
a powered slab tailplane), Javelin F(AW).Mk 5 
(64 aircraft with greater fuel capacity and provi­
sion for four FirestreakAAMs),Javelin F(AW).Mk 
6 (Mk 5 counterpart with APQ-43 radar), Javelin 
F(AW).Mk 7 (142 aircraft with 11,000-lb/4,880-
kg thrust Sapphire ASSa.7 engines, modified 

control system, and an armament of two 30-mrn 
cannon and four Firestreaks), Javelin F(A W).Mk 
8 (47 aircraft with 12,300-lb/5,579-kg limited­
reheat Sapphire AS S a. 7R engines, APQ-43 radar, 
and an autopilot), and Javelin F(AW).Mk 9 (76 
Mk7s upgraded to Mk 8 standard, 22 ofthem with 
inflight refueling probes). 

Principal user 
Great Britain. 

.---- TECHNICAL DATA 
Type: Gloster Javelin F(AW).Mk 1 two-seat all­
weather interceptor. 
Engines: two 8,000-lb (3,629-kg) thrustArmstrong 
Siddeley ASSa.6 turbojets 
Performance: maximum speed 709 mph (1, 14 1 
km/h) at sea leve!; initial c limb rate not revealed; 
service ceiling 52,500 ft ( 16,000 m); range 950 
miles ( 1,530 km). 
Weights: empty 24,000 lb (10,886 kg); maximum 
take-off36,690 lb (16,642 kg). 
Dimensions: span 52 ft O in ( 15.85 m); Jength 56 ft 
3 in (17.15 m); height 16ft O in (4.88 m); wingarea 
927 .O sq ft (86. 12 m2). 

Armarnent: four 30-mm cannon. 

A line-up of lave/in F(AW).Mk 7 a/1-weather fighters. 
o 1988, EdttcH;ervn. SA, Oenev• Photo: coll. Biael 
C 1990, Translation IUld ad:aptatlon b)' Ed110-Sc:rvicc SA DI 075 13.02 
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Mikoyan-Gurevich MiG-29 "FULCRUM" 

Satellite revelation 
From the beginning of the 1970s it was clear that 
the USSR must be developing a new fighter, yet it 
carne as a surprise when, in 1979, American 
satellitc reconnaissance revealed such a type at 
the Ramenskoye test airfield. The MiG-29 en­
tered service in the mid-1980s, and is about the 
size of the McDonnell Douglas F/A-18 but simi­
lar in appearance to the sarne company's F-15. 

Considerable development 
The "Fulcrum-A" production model differs 
significantly from the pre-production standard, 
but all are agreed that the MiG-29 is an excep­
tional airsuperiority fighterwith secondary attack 
capabi l ity. The fighter has superb handling quali­
ties despite its retention of a conventional flight­
control system. The sensors are advanced and 
include pulse-Doppler nose radar, a helmet­
mounted sight for the optical designation of tar­
gets to missiles, andan infra-red search and track 
sensor that allows electronically silent auacks. 

Principal versions 
MiG-29 "Fulcrum-A" (initial production model), 
M iG-29 U "Fulcrum-B" ( combat -capable t wo-seat 
lrainer based on the "Fulcrum-A" but with its 
fuselage lengthened to 57ft 1.8 in/17.42 m), and 
MiG-29 "Fulcrum-C" (electronically upgradcd 
version ofthe "Fulcrum-A" with extra equipment 
in a larger dorsal fairing). 

Principal users 
Czechoslovakia, East Germany, India, Iraq, North 
Korea, Syria, Poland, USSR, and Yugoslavia. 

TECHNICAL DATA 
Type: Mikoyan-Gurevich MiG-29 "Fulcrum-A" 
single-seat air superiorily fighter with secondary 
anack capability. 
E ngines: two 18,298-lb (8,300-kg) reheated thrust 
Tumanskii R-33D turbofans. 
Performance: maximum speed 1 ,519+ mph (2,445+ 
km/h) or Macb 2.3+ at high alrirude; initial climb 
rate 64,960 ft ( 19,800 m) per minute; serviceceiling 
55,775 ft (17 ,000 m); radius 7 15 miles (1 ,150 km). 
Weights: empty 17,25 1 lb (7 ,825 kg); maximum 
take-off 39,683 lb ( 18,000 kg). 
Dimens ions: span 37 ft 3.25 in ( 11 .36 m); length 56 
ft9.85in( l7.32m);height 15 ft6.2 in(4.73m); wing 
area 382.1 sq ft (35.50 m2

). 

Armament: one 30-mm multi-barrel cannoo, anda 
large weight of disposable stores including at least 
sixAAMs. 

The MiG-29 is a very capable warplane with advanced 
sellSors and weapons. 

Cl t988, Editc>Servk:c: SA. <knev• 
C 1990. Translation and ldl.pUillon by EditooSt:~ice SA 

Pboto· DR 
DI 07S 13.03 
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Naval helicopter 

Westland DRAGONFLY 

First effective military helicopter 
The world's first genuinely effective military 
hclicopterwas theSikorsky R-5 (later H-5), which 
had been designed as the Model 327 and was later 
designated thc S-51 in the company's system of 
nomenclature. In 1946, Westland negotiated a 
license for construction of the S-51 in Great Brit­
ain with anAlvis Leonides radial in place ofthe S-
51 's Pran & Whitney R-985. 

British derivative 
The first Dragonfly Mk lA flew in October 1948, 
and in its military forro the helicopter began to 
enter service in 1950 as the equipment of the 
Royal Navy's firs t helicopter squadron, No.705 
based at the Royal Naval Air Station Gosport; the 
Dragonfly was also adopted for the Royal Air 
Force's first helicopter squadron, No. l94 created 
in 1953. There were also two civil models, one 
with the Leonides and the other with the R-985. 

Principal vers ions 
Dragonfly HR.Mk 1 (13 ofthe initial naval SAR 
model), Dragonfly HC.Mk 2 (three of the RAF 
casualty evacuation model with a single enclosed 
casualty pannier on each side of the fuselage), 
Dragonfly HR.Mk 3 (58 of the major production 
model similar to the HR.Mk 1 except for an all­
metal main rotor), Dragonfiy HC.Mk 4 ( 12 of the 
RAF's counterpart to the Mk 3), and Dragonny 

HR.Mk S (nine of the final version basically 
similar to the Mk 3). 

Principal users 
Great Britain, !tal y, Japan, and Thailand. 

TECHNICAL DATA 1 

Type: Westland Dragonfty HR.Mk 1 ooe-crew SAR 
aod utiliry light helicopter. 
Engine: one 540-hp (403-kW) Alvis Leooides 50 
radial piston engine. 
Performance: maximum speed 95 mph (153 km/h) 
at sea leve!; initial climb rate 800 ft (244 m) per 
minute; service cei ling 12,400 ft (3,780 m); range 
300 miles (483 km). 
Weights: empty 4,380 lb (1,987 kg); maximum 
take-off 5,870 lb (2,663 kg). 
Dimens ions: main rotor diameter 48 ft O in (14.63 
m); lenglh overall, rotors turoing 57ft 6.5 in (17.54 
m);heigbt 12ft 11.5 in(3.95 m); mainrotordiscarea 
1,809.56 sq ft ( 168.11 m2). 

Payload: lhree passengers or freight. 

The Dragonjfy was operated by only a single squadron 
ofthe F/eet Air Arm, but was invaluable in proving the 
utility of the helicopter as a mrtlti-ro/e type in naval 
affairs. 
Cl 1988, EdiU>Servicc SA. OC'ne\'1 Pboto: coll. Di ¡ti 
O 1990. Trtnslatloo and odipU1ioo by lldno-Scn<ice SA DI 07, 13.04 
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Attack and close support 

Bell P-39Q AIRACOBRA 

A "nosey" plane 
Despite a relatively conventional appearance in 
the air, the P-39 was a highly innovative design 
when it first Aew in April 1938, for its engine was 
buried in the fuselage behind the püot, who was 
provided with a car-typedoor on the starboardside 
of the cockpit. The engine's location kept its mass 
near the center of gravity with the object of 
irnproving maneuverability. Moreover, as the 
propeUer was driven vía a long transmission shaft, 
the no se was left clear for heavy armament and the 
forward unit of the pioneering tricycle landing 
gear. 

Used only for ground attack 
The P-39 did not gain success as a fighter when 
used by Great Britain and the USA in the early 
1940s. Sorne 4,924 of the 9,558 aircraft were 
therefore aUocated to the USSR under the Lend­
Lease arrangement, though only 4,758 of these 
aircraft actually reached their destination. The 
Soviets flew the type in the ground-attack role. 
Here the definí ti ve version was the P-39Q, whicb 
accounted for 4,905 of the overaU total in three 
major subvariants with differing interna! fuel 
capacities and weigbt of arrnour protection. Tbe 
two underwing heavy machine guns were sorne­
times omitted in la ter aircraft, which also featured 
a four-rather than three-blade propeller. 

Principal versions 
P-39Q Airacobra (definitive ground-attack 
fighter). 

Principal users 
France, Italy and USSR. 

r---- TECHNICALDATA -----. 
Type: Bell P-39Q Airacobra single-seat ground­
attack fighter. 
Engine: one 1,200-hp (895-kW)Alljson V-1710-85 
inline piston engine. 
Performance: maximum speed 385 mph (620 km/ 
h) at 11,000 ft (3,355 m); climb to 15,000 ft (4,570 
m) in 4 minutes 30 seconds; service cei ling 35,000 
ft (10,670 m); range 650 miles (1 ,046 km). 
Weights: empty 5,645 lb (2,560 kg); maúmum 
take-off 8,300 lb (3,765 kg). 
Dimensions: span 34ft O in (10.36 m); length 30ft 
2 in (9.19 m); height 12ft 2 in (3.71 m); wing area 
213.0 sq ft (19.79 m2) . 

Armament: one 37-mm cannon and two or four 
0.5-in (12.7-mm) macrune guns, and one 500-Ib 
(227 -kg) bomb. 

This restored P-39Q Airacobra of a ca/lector sports the 
characteristic markings of the Red a ir force. 
C> 1988. Edito-Service SA. Gcneva Photo~ P. Maklnna 
C 1990. Trans:latioo and adapcadoa by Edito--Setvlc:e SA DI 075 l3.05 
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Air superiority fighter 

Grumman F-14A TOMCAT 

Successor to a failed design 
After the cancellation of the naval version of the 
General Dynarnics F-111 farnily, in which Grum­
man had been involved, the company used its 
experience for a new fighter using the same type 
of variable wing geometry as well as the F-111 B 's 
powerplant and Hughes weapon system (radar 
and AIM-54 long-range AAM). The resulting air 
superiority fighter ftew in December 1970 and, 
despite the loss of the fust prototype, soon pro ved 
itself a real winner. 

The world's most powerful fighter 
The F-1 4A entered service in 1972, and is still the 
world's most potent air superiority fighter. The 
core of the Tomcat's capability is its AWG-9 fue­
control system, which can detect and track mul­
tiple targets at long range, and engage the six most 
threatening at ranges of well over 125 miles (201 
km) with its maximum of six Phoenix missiles, 
though a more normal complement is four Phoe­
nixes and two eacb of the AIM-7 Sparrow and 
AIM-9 Sidewinder medium-and short-range 
AAMs. The Tomcat also possesses a cannon for 
dogfighting, and the undemose Television Cam­
era Set perrnits optical acquisition of targets at 
extended range. 

Principal versions 
F-14A Tomcat (main production model) and F-

14A(fARPS Tomcat(reconnaissance version with 
a podded sensor package). 

Principal users 
Iran and USA. 

r---- TECHNICAL DATA ----, 
Type: Grumman F-l4A Tomcat two-seat carrier­
bome air superiority fighter. 
Engines: two 20,900-lb (9,480-kg) reheated thrust 
Pratt & Whitney TF30-P-412A/414A turbofans. 
Per formance: maximum speed 1,564 mph (2,517 
km!h) orMach 2.34 at 36,999 ft (10,975 m); initial 
climb rate 30,000+ ft(9,145+ m) per minute; service 
ceiling 56,000+ ft (17,070+ m); range 2,000 miles 
(3,222 km). 
Weights: empty 40, 104 lb (18,191 kg); maximurn 
take-off74,349 lb (33,724 kg). 
Dimensions: span 64ft 1.5 in ( 19.55 m) spread and 
38ft 2.5 in (11.65 m) swept; length 62ft 8 in (19. 10 
m); height 16ft O in (4.88 m); wing area 565.0 sq ft 
(52.49 m2

). 

Armament: one 20-mm multi-barrel cannon, and 
up to 14,500 lb (6,577 kg) of disposable stores. 

An F-14A Tomcat ofthe Naval Air Test Centre takes 011 

fue/. The Tomcat has powerful pu/se-Doppler nose 
radarrhar canlook down ro rargersjlying at much /ower 
altitudes. 
Cl 1988. Edíto-Serviot SA. Oetlt\itl Photo: Orumm:m 
C 1990, Tra.nsladon and adapuuion by Edilo-Service SA DI 075 13.06 
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Medium bomber 

Bloch MB.200 

Multi-sided competition 
In 1932 the French air ministry issued a require­
ment fo r a five-seal medium bomber for nighl 
operations. Bloch responded with a four-seal 
design, but despite this the MB.200 was selccted 
in preference to seven orher designs. The first 
prototypeflew inJuly 1933 with two 760-hp(567-
kW) Gnome-RhOne 14Krsd radíals, and despite 
the fact that maximum speed was well below tha1 
specified, in January 1935 the type was ordered 
into production. 

Slow but reliable 
Largely because of ils fixed landing gear, angular 
wing, slab-sided fuselage, and three large and 
protruding gun positions, the MB.200 was ex­
tremely ungainly in appearanceand very slow, yet 
it was complete! y reliable and easy 10 fly. In the 
circumstances, 208 aircraft were built by no fewer 
than six companies for France, while Aero and 
Avia produced 124 for Czechoslovakia. Seven 
French groupes de bombardement were still 
operational on the type in September 1939, but by 
the time of the German invasion in M ay 1940 the 
MB.200s had been relega1ed 10 training. Caplured 
French and expropriated Czech aircraft were then 
used by the Germans and their allies as crew 
trainers. 

Principal version 
MB.200Bn.4 (sole production model). 

Principal users 
Bulgaria, Croalia, Czechoslovakia, France, Ger­
many, and Romanía. 

.----- TECHNICAL DATA ----, 
Type: Bloch MB.200Bn.4 four-seat nigbt medjurn 
bomber. 
Engines: two 870-hp (649-kW) Gnome-Rhóne 
14Kirs/Kjrs Mistrai-Major radial piston engines. 
Performance: maximum speed 177 mph (285 km/ 
h) at 17,060 ft (5,200 m); climb to 19,685 ft (6,000 
m) in 23 minutes 6 seconds: service ceiling 26,250 
ft (8,000 m); range 621 miles ( 1,000 km). 
Weights: empty 9,840 lb (4,463 kg); maximum 
take-off 16,049lb {7,280 kg). 
Dimensions: span 73 ft 8 in (22.45 m); length 52 ft 
6 in (16.00 m); he ight 12ft 9.5 in (3.90 m); wing area 
721.18 sq ft (67.00 m2). 

Armament: three0.295-in (7 .5-mm) m achine guns, 
and up to 2,646 lb ( 1,200 kg) of bombs. 

Forrunately for its crews the obsolete MB.200 had been 
relegated ro secondary tasks before France was caught 
up in Germany's wesrward offensive ofMay 1940. 
O 1988, Edilo-Servke SA. OeneYI J>boto: S.H.A.A 
O 1990. Translatk>a and odaptaiiOn by Edilo-Servioe SA DI 07S 13.07 
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r Transport and utility 

Lockheed C-5 GALAXY 

Heavylift transport 
In 1963 the US Air Force began to forrnulate a 
requirement for a very large logistic transpon. 
This was intended to complement the Lockheed 
C-141 StarLifter, and while using the same length 
of runway be able to carry a load of 125,000 lb 
(56,700 kg) over a range of 8,000 miles (12,874 
km) or twice that payload over a shorter rangc. 
From design proposals by three companies, thc 
Lockheed design was declared winner. Thc firsl 
machine flew in June 1968, and though it had long 
been realized that the requiremem had been too 
ambitious, the Galaxy was nonetheless a bold 
cffort with considerable capabilities, especially 
with the aid of infl ight refueling. 

Production, service, and development 
Sorne 8 1 C-SA transports were built wirh 41 ,000-
lb (18,598-kg) thrust TF39-GE-1 turbofans, the 
provision of nose and ventral ramp/doors allow­
ing the carriage of truly outsize loads. By July 
1987 the surviving 77 aircraft had been revised 
with more durable wings and fitted with more 
powerful engines, increasing maximum take-off 
weight and payload. Another 50 aircraft were bui lt 
toan improved version of the same standard as C­
SB transports. Operating firsl as pan of the Mili­
tary A ir Transpon Service, the aircraft are now a 
component of Military Airlift Comrnand. 

Principal vers ions 
C-SA (initial model) and C-5B (improved model 
delivered between 1986 and 1989). 

Principal user 
USA. 

TECHNICAL DATA -:--1 
Type: Lockheed C-5A Galaxy five-crew heavy 1 
logistic transpon. 
Engines: four 4 3,000-lb ( 19 ,504-kg) thrust General 
Elecoic TF39-GE-1 C turbofans. 
Performance: maximum speed 564 mph (908 km! 
h) at 25,000 ft (7 ,620 m); initial climb rate 1,725 ft 
(526 m) per minute; serviceceiling 35,750 ft ( 10,895 
m); range 3,434 miles (5,526 km) with maximum 
payload. 
Weights: empty 374,000 lb (169,644 kg); maxi­
mum take-off 837,000 lb (379,663 kg). 
Dimens ions: span 222 ft 8.5 in (67 .88 m); length 
247ft lO in (75.54 m); height 65 ft 1.5 in ( l 9.85 m); 
wing area 6,200.0 sq ft (575.98 m!). 
Payload: 345 troops or275,000 lb ( 124,740 kg) of 
freight. 

Thefirst C-5A was dubbed 'The Georgia Giam" by the 
press, after its birthplace of Marieua, Georgia, but the 
Ga/axy is 110111 more ge11era/ly kiiOWII ro America11 
military persomrel as "Fat Albert". 
C 1988. Edilo-Strv1ce SA. Ot.neva Phoco. Lotkhet:d 
C 1990. TmaiAtion tnd JdJplatíon by Edtt~rvice SA 01 07.S 13.08 
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Interceptor 

Vought F-8E(FN) CRUSADER 

Much underestimated 6gbter 
The Crusader was the US Navy's first truly super­
sanie warplane, and in · overall tenns a better 
combar type than the US Air Force's equivalent 
North American F-100 Super Sabre. The Cru­
sader first flew in XF8U- l prototype fonn during 
March 1955, and was then produced in a number 
of fonns for service from 1957. In 1962 the F8U 
designation was changed ro F-8. 

French model 
The las t production model was the F-8E(FN), a 
variant of the definitive F-8E to meet the French 
navy's requirement for an interceptor able to 
opera te from aircraft carriers smaller than the US 
Navy's vast ships. The F-8E(FN) thus has blown 
flaps and other high-lift features to reduce take­
off and landing requirements. The French bought 
42 of the type for delivery from January 1965, and 
the tire-control system of these aircraft is able to 
accommodate the R530 air-to-air missile. The 23 
survivors were to have been upgraded considera­
bly with the nav/attack system of the Dassault­
Breguet Mirage Fl, but in mid-1990 it was de­
cided instcad to provide sorne of the aircraft with 
a more modest upgrade for a lirnited opcrational 
viability until the advent of the Dassault-Breguet 
Rafale M in the later 1990s. 

Principa l vers ion 
F-8E(FN) Crusader (French carrierborne inter­
ceptor). 

Principal user 
France. 

TECHNICAL DATA ----, 
Type: Vought F-8E(FN) Crusader single-seat carri­
erbome interceptor. 
E ngine: one 18,000-lb (8,165-kg) reheated thrust 
Pran & Whimey J57-P-20A turbojet. 
Per for mance: maximum speed 1,122 mph (1,806 
km/h) or Mach 1.7 at 40,000 ft ( 12,190 m); initial 
climb rate 21 ,000 ft (6,400 m) per minute; service 
ceiling 58,000 ft ( 17,680 m); radius 600 miles (966 
km) on a typical mission. 
Weights: empty not revealed; maximum take-off 
34,000 lb ( 15,420 kg). 
Dimens ions: span 35ft 8 in (10.87 m); length 54ft 
6 in (16.61 m); height 15ft 9 in (4.80 m); wing area 
350.0 sq ft (32.52 m2). 

Armament: four20-mm cannon, and up to 5,000 lb 
(2,268 kg) of disposable stores. 

The Crusader is an obsolescenllype in 1he las/ years of 
ils distinguished career; 1/re only operalional model 
being !he F -8E( FN) use e/ as cm interceptor on France's 
two curren/ aircraj1 carriers, lhe Clemenceau and Foch. 
O l98.8. Ed1to-Service SA, Genotva 
O 1990. Translaooo and odopu1lon by Eduo-SmdoeSA 
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Transport and utility 

British Aerospace (Percivai/Hunting) PEMBROKE 

Princely origins 
After the Second World War, Percival began the 
design of a high-wing feederliner powered by de 
Havilland Gipsy six inline engines. This Mergan­
ser project was developed into the larger P.50 
Prince that secured a modest commercial success 
as a civil transport, but was also developed further 
for Royal Air Force service. Thís P.66 Pembroke 
first flew in November 1952 with different (and 
more powerfu1) engines, greater wing span and 
area, beefed up landing gear and aft facing seats. 
Percival then became part of the Hunting group, 
and it was this parent that delivered 44 Pembroke 
C.Mk 1 transports between July 1953 and April 
1958. 

Diverse functions 
Though most Pembrokes were used for liaison, 
light transport, and medevac, six additional air­
craft were fitted with cameras and designated 
Pembroke C(PR).Mk l. Most of the aircraft were 
withdrawn from service during the 1980s, but two 
remained operational in 1990. The Royal Navy 
also acquired 46 similar aircraft as Sea Prince 
C.Mk l transports and crew trainers, and other 
Pembrokes were produced for export. 

Principal versions 
Pembroke C.Mk 1 (RAF utility transport), Pem­
brokeC(PR).Mk l (dual-role transport andphoto-

reconnaissance version), and Sea Prince C.Mk 1 
(naval version of the Pembroke). 

Principal users 
Belgium, Denmark, Finland, Great Britain, Rho­
desia, Sweden, and West Germany. 

.----- TECHNICAL DATA --­
Type: British Aerospace (Percival/Hunting) Pem­
broke C.Mk 1 two-crew utility transpon. 
Engines: two 560-hp (4 18-kW)Aivis Leonides 127 
radial piston engines. 
Per formance: maxirnum speed 224 mph (360 km/ 
h) at 2,000 ft (610 m); initial c1imb rate 1,070 ft 
(326m) per minute; service ceiling 22,000 ft (6,705 
m); range 1,025 miles (1 ,650 km). 
Weigh ts: empty 9,589 lb (4,350 km); maximum 
take-off 13,500 lb (6,124 kg). 
Dimensions: span 64ft 6 in (19.66 m); Iength 46ft 
O in (14.02 m); height 16ft 1 in (4.90 m); wing area 
400.0 sq ft (37. 16 m2) 

Payload: 10 passengers, or six liners plus one atten­
dant, or freight. 

lrs serial number identifies rhis plane as one of the 
Pembroke C.Mk ls ofrhefinal production batch, and ir 
is seen here in the markíngs of No. 60 Squadron RAF, 
based at Wildenrath, Germany. 
O 1988, Edilo-Service SA. Oeneva Photo: coll. Oigd 
C> 1990. Translation ánd adaptation by Edito-Serv-ice SA OI.07S 12,0'2 
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Attack and close support 

de Havilland VAMPIRE F.Mk 6 

From interception to ground attack 
The Vampire was Great Britain 's second turbojet­
powered fighter to enter service, and first ftew in 
prototype form during September 1943. The ini­
tial Vampire F.Mk 1 appeared too late for combat 
in the Second World War, but thereafter became 
one ofthe RoyaJ Air Forcc's most importan! first­
line interceptors beforc being developed into a 
fighter-bomber. 

Definitive fighter-bomber 
The RAF's most significant variant was the 
Vampire FB.Mk 5 with reduced-span wings and 
provision for underwing carriage ofbombs and/or 
rockets. In July 1946 the Swiss, while ordering 
jusl four Vampire F.Mk l s, aJso contracted for a 
version of the FB.Mk 5 as the Vampire F.Mk 6. 
Sorne 75 were delivered from Great Britain, and 
another 103 were license-built by a consortium 
comprising the Federal Aircraft Factory, Pilatus, 
and F+F. When phased out offirst-line service, the 
aircraft were relegated roan important secondary 
career as advanced ftying and weapon trainers, 
complementing the survivors of39 VampireT.Mk 
55s. 

Principal version 
Vampire F.Mk 6 (Swiss version of the Vampire 
FB.Mk 5 with more powerful engine and detail 
modifications). 

Principal user 
Switzerland. 

TECHNICAL DATA 
Type: de Havilland Vampire F.Mk 6 single-seat 
fighter and fighter-bomber. 
Engine: one 3,350-lb ( 1,518-kg) thrust de Havil­
land Goblin 3 turbojet. 
Performance: maximum speed 548 mph (882 km/ 
h) at30,000 ft (9,145 m); initial climb rate 4,800 ft 
(1,463 m) per minute; service ceiling 42,800 ft 
( 13,045 m); range 1 ,220 miles (1 ,963 km). 
Weights: empty 7,283 lb (3,303 kg); maximum 
take-off 12,390 lb (5,620 kg). 
Dimensions: span 38ft O in (11.58 m); length 30ft 
9 in (9.36 m); he ight 8 ft 10 in (2.69 m); wing area 
262.0 sq ft (24.33 m2). 

Armam ent: four 20-mm cannon, and up to two 
500-lb (227-kg) bombs or eight 60-1b (27-kg) rock­
ets. 

The Vampire F.Mk 6's second career as a /rainer was as 
importan/ lo 1he Swiss air force as irs first career as a 
figluer-bomber. This is one of 19 aircraft that remain 
operational as trainers during rhe early 1990s. 
O 1988. Edtlo-Sel'vKe SA. Oencva 
C 1990, TraruiJdon and ldapctllon by Edtto-Scrvíce SA 

Phoeo: OR 
01 07j 12.03 
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Naval helicopter 

· Agosta A 106 

A new departure 
A gusta was founded in 1907 and e m barked on the 
construction of helicopters during 1952, and is 
now best known as the Italian licensee ofBell and 
Sik.orsky. The company has also produced a 
number of its own designs, and the first ofthese to 
be built in anything but prototype numbers was 
the A 106. Tbis was designed as a small but 
powerful anti-submarine belicopter for carriage 
by the destroyers ofthe ltalian navy, and first ftew 
in prototype form during November 1965. 

Submarine kiUer 
The type was of classic configuration with a two­
blade main rotor and anti-torque rotor connected 
by a fuselage of virtual pod-and-boom type, and 
was made as small and light as possible so that 
useful payload and performance would be pos­
sible on just one diminutive turboshaft engine. 
TheA 106 had comprehensive avionics, including 
a Ferranti three-axis s tability-augmentation sys­
tem, and was produced in small numbers in the 
early 1 970s. About five of the type were used for 
a sbort time by tbe Marinavia (ItaUan naval air 
arm) fortrials on its "Impavido"' cl.ass destroyers. 

Principal version 
A 106 (sole model). 

Principal user 
Italy. 

.---- TECHNICAL DATA ------, 
Type: Agusta A 106 single-seat shipbome anti­
submarine helicopter. 
Engine: one 300-shp (224-kW) Agusta-built Tur­
boméca T AA 230 turbashaft derate to 260 shp ( 194 
kW). 
Performance: maximum speed 109 mph (176 km/ 
h) atsea leve!; initial climb rate 1,220 ft(372 m) per 
minute; hovering ceiling 9,845 ft (3 ,000 m) in ground 
effect; range 460 miles (740 km). 
Weigh ts: empty 1,300 lb (590 kg); maximum take­
off 3,0861b (1,400 kg). 
Dimensions: main rotor diameter 31 ft 2 in (9.50 
m); length overall, rotors tuming 36ft O in (9.50 m); 
height 8 ft 2 in (2.50 m); main rotor di se area 763.0 
sq ft (70.88 m2). 
Armament: two lightweight boming torpedoes, or 
depth charges; the type was also considered for the 
ground attack role with an armament of t:wo 0.3-in 
(7.62-mm) macbine guns and ten 3.2-in (82-mm) 
rockets. 

The A 106 cannot be described asan elegant helicopter 
by any s11·etch of the imagination, but was a remarkable 
achievement interms ofpay/oadand endurance onjust 
one smal/11/rboshaft. 
C 1988. Edito-Scrvic:c SA. Gcneva 
C 1990. Transbtíon and adaptation by Edito-Scrvice SA 

Phoco: Agustl 
01.075 12.().1 
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Fighter 

Hispano HA -1112-M 

The Bf 109 returns to life in Spaio 
In 1945 it was commonly assumed that the life of 
the Messerschmitt Bf 109 was over, but the type 
in fact enjoyed two more incamations in Czecho­
s lovakia and Spain. Spain had secured a license 
for the Bf 1 09G-2 in 1942, but received only 
incomplete drawings and 25 airframes lacking 
their tails and Daimler-Bcnz DB 605 engines. 
These were completed as HA-1109s with the 
1,300-hp ·~n9-kW) Hispano-Suiza 12Z-89 in­
line, the ilh.t ftying in March 1945. Including 
German airframes, production of Hispano-engi­
ned aircraft totalled 69, most of them with more 
reliablc French-built HS 12Z-17 engine. These 
aircraft had either no armament ora wide assort­
ment of weapon installations before two 20-mm 
cannon were standardized on the HA-11 12-K. 

En ter the Merlin 
Sorne of these aircraft were trialled with the 
Merlín 500-45 engine in 1954, and this power­
plant became standard forthe HA-1112-M, which 
was the first variant to reach full service. Despite 
its obsolescence in world terms, the HA-1112 
entered service in 1956, 170 ai rcraft being buih 
before production ended in 1958. The type re­
mained operational up to 1957, and was often 
called the Buchon (pigeon). 

Principal vers ions 
HA-1109-J (initial modcl with Spanish-buih 

Hispano-Suizaengine), HA-ll 09-K(version with 
French-builtHispano-Suizaengine).HA-1112-K 
(version withdefinilivearmament), and HA-1 112-
M (definitive fighter with Rolls-Royce engine). 

Principal user 
Spain. 

TECHNICAL DATA 
Type: Hispano HA-1112-MlL single-seat tighter. 
Engine: one 1,610-hp (1,200-kW) Rolls-Royce 
Merlín 500-45 inline piston engine. 
Performa nce: maximum speed 419 mph (674 km/ 
h) at 13, 125 ft (4,000 m); initial cljmb rate 5,577 ft 
(1,700 m) per minute; service ceiling not revealed; 
range 476 miles (766 km). 
Weights: empty 5,855 lb (2,656 kg); maximum 
take-off7,011 lb (3, 180 kg). 
Dimensions: span 32 ft6.5 in (9.92 m); length 29ft 
JO in (9.10 m); height8 ft6.5 in (2.60 m); wing area 
173.3 sq ft (16.10 m1) . 

Armament: two 20-mm cannon, and eight 3.15-in 
(80-mm) rockets. 

The HA-1112 was produced by combining a German 
airframe with a British engine. This example is paimed 
in German markings ro simulare a Bf 109 in rile Baule 
of Britain film. 

O 19U.Ecbto-Sc:rvb SA. OC'nt"l Phoco: F. Robmeau 
C 1990, Translaúon and lldaPQIIon by Edho-Servkc SA DI 075 12,0S 
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Attack and close support 

Israel Aircraft Industries LA VI 

Tailor-made for Israel 
Toward the end of the l970s, IAI began work on 
the Lavi (young lion) as an interdictor with an 
alternative air defense capabiJity. The Israelí air 
force needed to replace its McDonnell DouglasA-
4 Skyhawks with a type offering capabilities on a 
par with those of the General Dynarnics F-16 
Fighting Falcon but more precisely tailored lo 
Israelí needs and less subject to foreign political 
interference than irnported warplanes. 

S tate of the art technologies 
The La vi was developed mainly in Israel with the 
aid of US companies such as Grumman, which 
designed the carbon epoxy ftying surfaces. Thc 
La vi was a close-coupled delta of relaxed stabil ity 
with fty-by-wire controls lo provide STOL per­
formance and considerable combar agility. Of 
Israeli design and manufacture, the electronics 
were notably advanced and comprehensive in 
terms of offensive and defcnsive capability. In 
combination with the HOTAS (Hands On Throttle 
And Stick) cockpil, versatile mission computer, 
and high-quality weapon-delivery system, these 
promised very good combat capabilities. The first 
prototype ftew in 1987 but, as a result largely of 
American financia! pressure, the project was final! y 
cancelled as being too expensive for Israel. 

Principal version 
Lavi (production model planned in single-and 
two-seat variants). 

Principal user 
Israel. 

TECHNICAL DATA 
Type: Israel Aircraft Industries Lavi single-seat 
multi-role warplane. 
Engine: one 20.723-lb (9,400-kg) reheated lhrust 
Beth Shemet-buill Pratt & Whitney PWII20 tur­
bofan. 
Performance: maximum speed 1,222 mph ( 1,965 
km!h) or Mach 1.85 at high altitude; initial cl imb 
rate not revealcd; service ceiling not revealed; ra­
dius 280 miles (450 km) on a lo-lo-lo auack miss ion. 
Weights: empty 15,498 lb (7,030 kg); maximum 
take-off 37 ,478+ lb ( 17,000+ kg). 
Dimensions: span 28 ñ 9.7 in (8.78 m); length 47 ñ 
9.6 in (14.57 m); height 15ft 8.2 in (4.78 m); wing 
area 355.76 sq ft (33.05 m2) . 

Armament: two 30-mm cannon, and up to 15,432 
lb (7 ,000 kg) of disposable stores. 

Tire La vi rwo-seat prototype rakes onfuelfrom a SJ..ylzawk 
operaring in rlze ranker role. Tlze Lavi was a norably 
ambitious design wlzose pracricality was Ol'l!rtaken by 
American commercial interesrs. ----------------------O 19SI. Ed1t0-Scrvioe SA. Gene:.,a 
O 1990.1'ranslllion and ldapcallon by Edlt.c).Servicc SA 

Photo: IAI 
DI.07S 12.06 
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Reconnaissance and observation 

Dorand AR.l and AR.2 

Military des igner for a milita ry plane 
ln 1916 the head of the French army's Section 
Technique de 1' Aeronautique, Colonel Dorand, 
designed a two-seat reconnaissance plane with 
the un usual feature ofbackward-staggered multi­
bay biplane wings with the fuselage mounted in 
mid-gap berween them. This AR.l was of the 
standard wooden construction with fabric cover­
ing, and was ordered in sufficiently large quanti­
tics that the government factory at Chalais-Meu­
don had to subcontractto Lhe Farman and Letord 
companies. 

Reduced span 
TheAR.I had tbe advantage of particular! y robust 
landing gear, which allowed the type to operate 
from poor airfields close to the front line, but 
performance was generally on the low side. In an 
effon to boost speed, theAR.2 was produced with 
wings of reduced span, but the reduced power 
available from tbe type's 190-hp (142-kW) Re­
nauh 8Ge engine offset the drag reduction of the 
shorler wings anda meas u re of improved stream­
lining to keep performance identical with thal of 
the AR.l. The two types werc extensively em­
ployed as first-line aircrart by 18 French squad­
rons in France and Ita! y between April 1917 and 
the spring of 1918, bul were thereafter steadily 
relegated to secondary tasks such as training. The 
American air arm in France u sed 22 AR.l s and 

120 AR.2s as bas ic and advanced trainers respec­
tively. 

Principal versions 
AR.l (initial production model) and AR.2 (differ­
ent engine and reduced span). 

Principal users 
France and USA. 

, TECHNICAL DATA -
Type: Dorand AR.I two-seat reconnaissance and 
an:illery observation plane. 
Engine: one 200-hp ( 149-kW) Renault8Gdy inline 
pistan engine. 
Performance: maximumspeed 92 mph (148 km/h) 
at6,560 ft (2,000 m); initial climb rate not revealed; 
service ceiling not revealed; range not revealed. 
Weigh ts: empty not revealed; maximum take-off 
2.900 lb ( 1,315 kg). 
Dimensions: span 43ft 7.5 in (13.30 m); length 30 
ft O in (9 .15 m); height not revealed; wing area 540.0 
sq ft (50.17 m2). 

Armament: two or three 0.303-in (7.7-mm) ma­
chine-guns (one fixed and one or two trainable). 

-------------- -----

During tire winter of 1917118, anAR.2 oftlre Frenclr a ir 
force's AR 40 squadron runs up its engine before take­
off 011 a mission. 
C 1988. Edjto-Sttvioe SA. Oe~va 
C 1990. Trans.Lation and ad.tpeallon by Ecbto-Scrvice SA 

Pholo: S I!.A.A. 
DI 075 12.07 
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Transport and utility 

Canadair CHALLENGER 

American origins 
In 1976 Bill Learsold the rights to his Learstar600 
wide-body executive transport to Canadair, and 
the Canadian company developed the basic de­
sigo considerably to produce the CL-600 Chal­
lenger that first tlew in November 1978. The 
program was considerably slowed by a number of 
development problems, which caused the parent 
company financia! problems that entailed further 
delays, and the CL-600 thus entered service con­
siderably later than planned. The variant is pow­
ered by 7 ,500-lb (3,402-kg) thrust Lycoming 
ALF502L turbofans and can carry 19 passengers 
ata maximum take-offweightof41, 100 lb ( 18,642 
kg) for a typical range of 3,222 miles (5, 186 km). 
Most aircraft went to business opcrators, but 
Canada bought 12 aircraft as CC-144s (mostly for 
VIP transport and electronic warfare training), 
and two others went Lo Malaysia. 

More power and greater range 
The CL-60 1 variant of 1981 introduced a number 
of aerodynamic refinements (including winglets 
at the wing tips) and more power for much im­
proved range. This model has al so becn bought by 
a numberofairarms, notably thoseofCanada and 
West Germany. 

Principal versions 
CL-600 Challenger (initial medium-range model) 
and CL-601 Challengcr (long-range variant). 

Principal users 
Canada, China, Malaysia, and West Gcrmany. 

.----- TECHNICAL DATA 
Type: CanadairCL-60 l Challengertwo-crewtrans­
port. 
Engines: two 9,140-lb (4,146-kg) lhrust General 
Electric CF34-1 A turbo fans. 
Performance: maximum speed 529 mph (851 km/ 
h) at high altitude; climb to 45,000 ft (13,7 15 m) in 
25 minutes O seconds; service ceiling 45,000 ft 
(13,715 m); range 4,030 miles (5,925 km). 
Weights: empty 25,585 lb ( 11 ,605 kg): maximum 
take-off 43,100 lb (19,550 kg). 
Dimensions: span 64 ft4 in ( 19.61 m); length 68ft 
5 in (20.85 m); height20 ft 8 in (6.30 m); wing area 
520.0 sq ft (48.31 m2). 

Payload: 19 passengers or freight. 

Tlze second of seven CL-601 Challengersfor rlze Luft­
waffe arriving in West Germany after its delivery jliglzt 
from Canada. The Wesr German air force operares rlze 
rypefor V/P transporr. 
O 1988, Edilo-Servk:e SA, Geneva J)hoto: C11m•dair 
0 1990. TriLn!IIHion and lldaptation b)' Edlco-ServiceSA 01 .07$ 12.08 
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Reconnaissance and observation 

Rockwell Iiúernational OV-10 BRONCO 

Battlefield requirement 
In 1964 North American (now part of Rockwell) 
secured a contraer for its NA-300 design to meet 
tbe US Marine Corps' Light Armed Reconnais­
sance Airplane requirement. The first YOV-1 OA 
prototype flew in July 1965 with two 600-shp 
(447-kW) Garrett T76 turboprops. The type was 
ordered into production with 7 15-shp (533-kW) 
T76-G-416/417 engines and wings increased in 
span by 10ft (3.05 m). The first of 114 OV-10As 
production aircraft flew in August 1967, and the 
type has built up a good reputat:ion as a multi- role 
battlefield type. 

Enhanced model 
The basic model was also produced for export, 
and the USMC has revised a number of its O V­
lOAs as OV-lOD nigbt surveillance and attack 
aircraft with a chin-mounted AAS-37 infra-red 
sensor and laser designator turre! as weU as a 
larger and more varied ordnance load.lf no weap­
oos are carried under the fuselage spoosons, a 20-
mm cannon in a trainable iostaUation can be 
included. 

Principal versions 
OY-lOA (initial model), OY-10B (West German 
target-towing model with a 2,950-lb/1,330-kg 
thrust General Electric 185-GE-4 turbojet above 
the centre section), O Y-!OC (Thai version), OV­
lOD (improved model for the USMC), OY-lOE 

(Yeoezuelao version), aod OY-lOF (lndonesian 
version). 

Principal users 
Indonesia, Morocco, Thailand, USA, Venezuela, 
and West Germany. 

TECHNICAL DATA ---¡ 
Type: Rockwell lntemational OV- 100 Bronco two­
seat night surveillance and anack plane. 
E ngines: two 1,040-shp (776-kW) Garren 1'76-G-
420/421 turboprops. 
Performance: maximum speed 288 mph (463 km/ 
h) at sea leve!; initial climb rate 3,020 ft (920 m) per 
minute; service ceiling 30,000 ft (9,145 m); radius 
228 miles (367 km) with maximum warload. 
Weights: empty 6,893 lb (3,127 kg); maximum 
take-off \4,444 lb (6,552 kg). 
Dimensions: span 40 ft O in ( 12. 19 m); length 44ft 
O in ( 13.41 m); height 15ft 2 in (4.62 m); wing area 
291.0 sq ft (27 .03 m2) . 

Armament: four 0.3-in (7.62-mm) machine guns, 
and provision for up to 4 ,800 lb (2, 177 kg) of 
disposable stores. 

Despite irs age, the OV-1 DA remains a valuab/e campo· 
nent of the US Marine Corps' ractical air strength, 
ojfering the capabiliry oj rapid response from forward 
airstrips. 
C 1988, Edito-Servke SA, Genc:va PbOLO: coU. Oigel 
Cl l 990, Translation and udapllltiOn by EcUJo-ServiceSA DI 07S 12..09 
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Attack and clase support 

Nanchang Q-5 "FANTAN" 

MiG-19 derivative 
Firs1 ftown in June 1965, the Q-5 is a radical 
Chinese development of 1he Shenyang J-6 (Chi­
nese version of lhe Mikoyan-Gurevich MiG- 19) 
with larger overall size and a revised forward 
fuselage with lateral inlets in place of lhe original 
nose inlet to allow the incorporation of a small 
in1crnal weapon bay. This was des igned to allow 
carriage of a nuclear weapon in a strike version 
originally planned with nosc radar and turbofan 
engines, but is now generally used for 70 per cent 
more fuel in lhe non-nuclear auack model. 

Western avionics 
China is currently evaluating two competing ver­
sions updated wilh Western electronics (head-up 
display, ranging radar, laser rangefinder, inertial 
navigation system, radar-warning receiver, and 
other features of an advanced nav/attack system). 
The Q-5K and Q-5M have update packages pro­
duced under lhe leadership of French and Italian 
companies, Thomson-CSF and Aeritalia respec­
tivcly. 

Principa l versions 
Q-5 I "Faman-A" (initial production model), Q-5 
11 "Fantan-s•· (revised model exported to North 
K orea as lhe A-58), Q-5 ITl "Fantan-C" (current 
production model with detail improvements and 
two additional hardpoints for sclf-protection a ir-

to-air missi les, and exported to Pakistan as the A-
5C). 

Pr incipa l users 
China, North Korca, and Pakistan. 

T ECHNICAL DATA 
Type: Nanchang Q-5 111 "Fantan-C" single-scat 
anack and close suppon warplane. 
Engines: two 7. 165-lb (3.250-kg) reheated thrust 
Shenyang Wopen-6 turbojets. 
Pe rformance: max imum speed 739 mph ( 1 , 190 
km,lh) or Mach 1.12 at 36,090 ft ( 11.000 m); init:ial 
climb rate 19,685 ft (6,000 m) per minute: service 
ceiling 52.000 ft (15,850 m); radius 248 miles (400 
km) on a lo-lo-lo rnission with maximurn warload. 
Weights: empty 14,319 lb (6,495 kg): maximum 
take-off 26,455 lb ( 12,000 kg). 
Dimensions: span 3 1 ft 10 in (9.70 m): length 53ft 
4 in(l6.255 m): height 13 ft9.75 in (4.5 16m): wing 

1 

area 300.85 sq ft (29.75 m2). 

Armarnent: two 23-mm cannon, and up to 4,4091b 
(2,000 kg) of disposable stores. 

--------------------~ 

Seenattlze ParisAirSizowof J987, the Q-5111 (A·5C in 
its exportform) is a radical b111 comparatively straigJu. 
fonvard deve/opme/11 of tlze J-6 fig/uer to produce a 
sma/1 b111 effectil•e supersonic auack warplane. 
O 1988. Edilo-Service SA. Gene\'1 Phoco: coll. Bi¡el 
O 1990, Trarullllion and tdllplt••on by Ed1to-Scrvioc: SA 01.07.5 12.1 O 
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Seaplane 

Hansa-Brandenburg W 12 

An illustrious designer 
In the first part of the First World War, the seaplane 
bases along Germany's coast had reHed for local 
defense on floatplane adaptations of landplane 
fighters . This process failed to produce a truly 
effective type, so the spring 1917 advent ofthe W 
12, designed by Emst Heinkel, was particular! y 
welcome. The prototype of this biplane fighter 
was first flown in January 1917, and a notable 
feature was the slab-sided wooden fuselage with 
plywood covering. This was slightly upswept 
toward the tail and carried an underslung rudder 
arrangement wrucb provided adequate waterclear­
ance at take-off as well as a good tield of fire for 
the gunner. Production totalled 146 including 80 
with the 150-bp (112-kW) Benz Bz.ill engine. 

Improved model 
The W 12 remained operational untiJ mid-1918. It 
was first complemented and then supplanted by 
tbe W 19, which first flew in November 1917 and 
was in essence a scaled-up W 12 with the 260-hp 
(194-kW) Maybacb Mb.IV engine and greater 
fue! capacity for longer range. Production of this 
model reached 55 aircraft that remained opera­
tional to the end of the war. Prototype devetop­
ments were the single W 27 with 1-type interplane 
struts and the 1 95-hp (145-kW) Bz.illb engine, 
and two or three examp1es of the W 32 develop­
ment of the W 27 with the 160-hp (119-kW) 
Mercedes D.ill engine. 

Principal versions 
W 12 (initial mode1) and W 19 (longer-range 
model with greater power and size). 

Principal user 
Denmark and Gem1any. 

,...---- TECHNICALDATA -------, 
Type: Hansa-Brandenburg W 12 two-seat ftoatplane 
fighter. 
Engine: one 160-bp (119-kW) Mercedes D.ID in­
line piston engine. 
Performance: maximum speed 99 mph (160 km/h) 
at sea level; climb to6,560 ft (2,000 m) in 18 minutes 
54 seconds; service ceiling 16,405 ft (5,000 m); 
endurance 3 hours 30 minutes. 
Weights: empty 2,198 lb (997 kg); maxlmum take­
off 3,206 lb (l ,454 kg). 
Dimensions: span 36 ft 9 in (1 1.20 m); length 31 ft 
6 in (9.60 m); height 10ft 10 in (3.30 m); wing area 
379.98 sq ft (35.30 m2) . 

Armament: two or tbree 0.312-in (7.92-rnm) ma­
chine guns (one or two fixed and one trainable). 

This W 12 e ame down in Danish waters during aforced 
landing, and was taken into Danish service during the 
First World War. 
O l9S8, Edito-Service SA. Ocnevu Piloto: S.H.A.A. 
O 1990, Tran.sladoo and ldapcatloo by Edito-Sc:rvicc: SA DI 075 12. 11 
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Reconnaissance and observation 

Fieseler Fi 156 STORCH 

Remarkable STOL performance 
Des igned in 1935 and first flown in the spring of 
1936, the Storch (stork) was a braced high-wing 
monoplane of mixed construction, and immedi­
ately revealed remarkable STOL performance 
thanks to its combination of leading-edge slats 
and trailing-edgeslotted flaps. Thecockpit's bulged 
side windows provided the crew with good side­
ways and downward fields of vision. 

Large-scale production 
The Storch was ordered into production during 
1937 as a liaison and observation plane, and 
constructionin Gerrnany, France, and Czechoslo­
vakia up to the end of the Second World War 
totalled about 2,900. After the war, production 
was cominued in France as the Morane-Saulnier 
MS.500 series and in Czechoslovakia as the Mraz 
K-65 Cap. 

Principal versions 
Fi 156A (initial model in rwo subvariants), Fi 
156C (improved model with a rear-firíng 0.3 12-
in/7.92-mm machine gun, produced in four 
subvariants optimised for liaison/staff transport, 
reconnaissance/ambulance, light transport, and 
long-range light transport use), Fi 1560 (ambu­
lance version in two subvariants with theAs IOC/ 
P engíne), Fí 156E (experimemal model with rub­
ber-tracked landing gear), and Fi 156P (factory 

rather than official designation for an anti-parti­
san model with two underwing racks for 48 anti­
personnel bomblets). 

Principal users 
BuJgaria, Croatia, Finland, Gerrnany, Hungary, 
Italy, Romanía, Slovakia, Spain, Sweden, and 
Switzerland. 

TECHNICAL DATA 
Type: Fieseler Fi 156C-2 two-seat anny co-opera­
ñon and reconnaissance plane. 
Engine: one 240-hp (179-kW) Argus As IOC-3 
inline piston engine. 
Performance: maximum speed 109 mph (175 km/ 
h) at sea leve!; climb to 3,280 ft ( 1,000 m) in 3 
minutes 24 seconds; serviceceiling 15,090 ft (4,600 
m); range 239 miles (385 km). 
WeighlS: empty 2,050 lb (930 kg); maximum take­
off 2,921 lb ( 1 ,325 kg). 
Dimensions: span 46ft 9 in (14.25 m); lenglh 32 ft 
5.75in(9.90m); heightl0ft0in (3.05m); wingarea 
279.87 sq ft (26.00 m2). 

Armament: one 0.3 12-in (7.92-mm) machine gun. 

This Storclr of a11 America11 col/ector shows the type in 
typica//ow-altitudejliglu, in which thedorsal"sringer" 
gu11 i11 the rear of the cockpit provided a measure of 
defense agai11St attacking fighters. 
C 1988. Edi1o-Senice SA. Oene\'a J~OIO; P. Makanna 
C 1990. Transl.11don 1nchdapution by EditO-Servicc. SA 01.07.5 12. 12 
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Light bomber 

PZL P.23 KARAS 

Polisb reconnaissance mainstay 
The Karas (crucian carp) was derived from a PZL 
project for a six-passenger transport for LOT, thc 
Polish national airline, and design work began in 
1931. The type was p1anned round the prirnary 
and secondary tasks of reconnaissance and 1ight 
bombing, and the first prototype flew in August 
1934. The Karas was conventiona1 in design and 
construction, though fixed Janding gear was re­
tained, anda long ventral gondola provided good 
visual reconnaissance capability. 

Near total losses 
Total production was 307 aircraft delivered from 
1936. Most of these were for the Poi ish air force 
which, at the beginning of World War 2, had 12 
squadrons of the Karas B type. Of these ti ve and 
seven operated in the bomber and reconnaissance 
roles respectively. Though obsolete, the aircraft 
foughtdesperately in thePolisheffort tocheck the 
advance of the German forces, and in the process 
suffered about 95 per cent losses. 

Principal versions 
P.23A Karas A (40 aircraft with the 590-hp/440-
kW Pegasus IJM2 and later converted as dual­
control trainers), P.23B Karas B (21 O aircraft of 
the definitive production model), P.43A Tchaika 
( 12 aircraft for Bulgaria based on the P.23B but 
powered by the 930-hp/693-kW Gnome-Rhone 
14Kfs radial), and P.43B Tchaika (42 aircraft 

based on the P.43A with the 970-hpn23-kW 
Gnome-Rhone 14N-01 radial). 

Principal users 
Bulgaria, Poland, and Romanía. 

....---- TECHNICAL DATA -----, 
Type: PZL P.23B Karas B three-seat reconnais­
sance bomber. 
Engine: one 680-hp (507-kW) PZL-built Bristol 
Pegasus Vlll radial piston engine. 
Performance: maximum speed 186 mph (299 km/ 
h) at 6,560 ft (2,000 m); climb to 6,560 ft (2.000 m) 
in 4 minutes 45 seconds; service ceiling 23,950 ft 
(7 ,300 m); range 782 miles ( 1,260 km). 
Weights: empty 4,250 lb (1,928 kg); max.imum 
take-off 7,716 lb (3,500 kg). 
Dimens ions: span 45ft 9.25 in ( 13.95 m); length 31 
ft 9.25 in (9.68 m); height 10ft 10 in (3.30 m); wing 
area 288.5 sq ft (26.80 m'). 
Armarnent : three 0.303-in (7 .7-mm) m achine guns 
(one fixed and two tra.inab1e),and upto 1,5431b (700 
kg) of bombs. 

The P.23 Ka ras was obso/ete by the beginning of the 
Second World War, and Poland'sjleer was almosr rotal/y 
desrroyed in the heavy fighring ofthe German invasion. 
Cl988,~occSA.Ci<nc'l Plloco:S.H.AA 
Cl990. T-ond~by Ed.....SC..tceSA 0101512.13 
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Trainer 

Pilatus P-3 

Swiss quality 
The serví ce success of its P-2 persuaded Pilatus in 
the early l950s to plan a successor. The resulúng 
P-3 firstflew in September 1953 as a trim aH-metal 
monoplane of low-wing configuration with tan­
dem seating under a rearward sliding canopy, and 
retractable tricycle landing gear. The type was 
intended for the "all through" training of pilots 
from the primary stage to the point of conversion 
onto the de Havilland Vampire jet trainer, and was 
therefore fitted with a comparatively low-pow­
ered piston engine, though after evaluation with 
the first prototype a second machine was com­
pleted with a more powerful engine more typical 
of the eventual production model. 

Limited production 
Like its predecessor, the P-3 was completed with 
a high standard of instrumentaúon and other 
equipment (including an oxygen system and ra­
dio), and can be fitted with light armament for the 
weapon training role. Switzerland took 72 of the 
type, all modified ata laterdate with a long ventral 
fin to improve handling characteristics and re­
move the trainer's propensity to entera ftat spin. 
An additional six aircraft were built for the Brazil­
ian navy, which passed the aircraft on to the air 
force's aerobatic display team. 

Pr incipal versions 
P-3 (sole model). 

Principal users 
Brazil and Switzerland. 

.------ TECHNICAL DATA -------., 
Type: PiJatus P-3 two-seat primary and advanced 
ftying and weapon trainer. 
Engine: one 260-hp ( 194-kW) Lycoming G0-435-
C2A ftat-six piston engine. 
Performance: maximum speed 193 mph (3 1 O km/ 
h) at 6,560 ft (2,000 m); initial cl imb rate 1,378 ft 
(420 m) perminute; service ceiling 18,045 ft (5,500 
m); range 466 miles (750 km). 
Weights: empty 2,447 lb (1,110 kg); maximum 
take-off 3,307 lb (1,500 kg). 
Dimensions: span 34 ft 1.5 in ( 10.40 m); lengrh 28 
ft 8.5 in (8.75 m); height 10ft O in (3.05 m); wing 
area 177.61 sq ft (16.50 m2). 

Armament: one 0.3-in (7.62-mm) machine gun, 
and up to two practise bombs or two rocket 1aunch­
ers. 

Although replaced inthe advancedjlying training role 
by the same company's P-7, some 48 P-3s remain in 
Swiss service as primary trainers. 
O 1988, Edilo-Service SA, Gc:neva Pho1o: col l. Bísel 
0 1990. TJ1lllslation and adaptalion by Edito-ServiceSA DI.07S 12.14 

PrintOO in lwly 



Reconnaissance and observation 

France 

Salmson-Moineau S-M.l 



Reconnaissance and observation 

Salmson-Moineau S-M.l 

Unique engine 
In 1912 Emile Salmson created the Société des 
Moteurs Salmson to develop and build a unique 
series of water-cooled radial engines incorporat­
ing Canton-Unné design features. The outbreak 
of the First World War raised demand for this 
reliable powerplant very considerably, and once 
large-scale production had been inaugurated, 
Salmson tumed his considerable talents from 
engines to aircraft. 

An unsuccessful des ign 
The first plane to result from this process was the 
S-M.l, which was designed by Lieutenant Rene 
Moineau of the French army 's a ir arm and built by 
Salmson's new aircraft manufacturing facility. 
The type was ungainly but basically conventional 
in overall design, with a nosewheel unit to prevent 
damage if the m achine no sed o ver on landing, and 
the fuselage was mounted in mid-gap between the 
biplane wings. Highly unusual, however, was the 
engine installation. Mounted transversely in the 
fuselage, this drove, via transmission shafts and 
gears, two tractor propellers located on X -shaped 
strut arrangements between the wings. It is be­
lieved that three orfour of these aircraft were u sed 
by the SAL 58 squadron of the French air force at 
the beginning of 1917, but they were complete ly 
unsuccessful. 

Principal version 
S-M.l (sole model). 

Principal user 
France. 

TECHNICAL DATA ------, 
Type: Salmson-Moineau S-M. l three-seat recon­
naissance and observation plane. 
Engine: ooe 160-hp (1 19-kW) Salmson Canton­
U nné radial pis ton engine. 
Perfor mance: maximum speed 81 mph (130 km/h) 
at sea leve!; initial climb rate not revealed; service 
ceiling not revealed; range not revealed. 
Weights: empty not revealed; maximum take-off 
not revealed. 
Dimensions: span 57ft 3.8 in (17.47 m); length 34 
ft 5 in ( 10.49 m); height not revealed; wing area not 
revealed. 
Armament : two 0.303-in (7 .7-mm) machine-guns 
(on trainable mountings in front and rear positions. 

Despite itsoriginal concept andfeacures, che S-M.l was 
nora success. lt was hearlily disliked by pilors, and irs 
operational career was extreme/y brief 
C 1988. f.dito-Service SA. Ocneva 
e 1990. Tro.nsliu.ion and adaplation by Ed.ito·Service SA 

Pboto: S.H.A.A. 
DI 075 12.15 
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Trainer 

Yakovlev Yak-18 "MAX" 

Astounding longevity 
In 1943 Yakovlev revised its UT-2M trainer with 
an enclosed cockpit and a tailwheel as the UT-
2MV, and furtherevolution resulted in the Yak-18 
that first ftew in 1945. Large-scale production 
staned in 1947, and it is Lhought that sorne 9,000 
aircraft have been built in a program that contin­
ues LO the present. 

Extended capabiJities 
The Yak-18's basic soundness resulted in a num­
ber of extensively different models, and between 
1949 and 1954 the Yak-18establisheda number of 
world records for its class. 

Principal versions 
Yak- 18 (initial produc tion model), Yak- 18U 
(revised model with retractable tricycle landing 
gear, first ftown in 1954 and placed in limited 
production during the following year), Yak-18A 
(revised version ofthe Yak-18 first flown in 1957 
and then built to the extent of 6,760 aircraft with 
the 260-hp/194-kW AI-14R engine, greater fuel 
capacity, structural strengthening, span increased 
Lo 39 ft 9.25 in/9.40 m, and a revised tail unit), 
Yak- 18P (1959 single-seat development in Lwo 
subvariants for aerobatics with a fuel system 
designed to allow 5 minutes of invened ftight), 
Yak-18PM (1965 development of the Yak-l8P 
with the 300-hp/224-kW AI-20RF radial andan 
improved cockpit), Yak-18PS ( 1969 variantofthe 

Yak-18PM with retractable tailwheel landing 
gear), and Yak-18T ( 1964 developmcnt of the 
Yak-18 as a four-seat light plane with the 360-hp/ 
268-kW M-14P radial). 

Principal users 
Afghanistan, Albania, Algeria, Bulgaria, China, 
Czechoslovakia, East Germany, Egypt, Guinea, 
Hungary Iraq, Mali, Mongolia, North Korea, 
Somalia, Syria, USSR, Vietnam, and Yemen. 

.---- T ECHNICAL DATA -
Type: Yakovlev Yak-18 "Max" two-seat primary 
trainer. 
Engine: one 160-hp ( 119-kW) M- I l FR radial pis­
ton eogine. 
Perrormance: maximum speed 154 mph (248 km/ 
h) at sea leve!; ínítíal clímb rate 689 ft (210m) per 
minute; servíce ceílíng 13,125 ft (4,000 m); range 
652 miles ( 1,050 km). 
Weights: empty 1,799lb (816 kg); maxímum take­
off 2,469 lb ( 1,120 kg). 
Oimensions: span 33 ft 9.5 in (10.30 m); length 26 
ft 5. 75 in (8.07 m); height not revealed; wíng arca 
182.99 sq ft ( 17.00m2). 
Armament: none. 

A French-registered Yak-18 in the markingsofDOSAAF. 
rile Soviet paramilirary ftying training organizar ion. 
C 1988. Edito-ScrvMX SA, Ckne"a PhOCo: P. Rob.int:au 
O 1990, Translation and adaptallon by Edho-Sc:rv.cc SA 01.07.5 1'1.16 
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Attack and close support 

Republic·F -84G THUNDERJET 

A classic warplane 
Destined to replace the same company's P-47 
Thunderbolt, the Thunderjet was one of the earli­
est jet fighters and first flew in XP-84 prototype 
form during August 1946. The type entered pro­
duction and service as the P-84, a designation 
soon changed to F-84. In its original straight­
winged Thunderjet form, the type found its niche 
in the fighter-bomber role, where it was an excel­
lent weapon platform and able to absorb consid­
erable battle damage. 

Nuclear fighter-bomber 
The definí ti ve version of the Thunderjet was the 
F-840, the firstAmerican fighter-bombercleared 
for the carriage of tactical nuclear weapoos. 
Development ofthis model began in 1950, and the 
type entered service in the following year. The F-
840 could carry a sizeable load under its wings, 
with accurate delivery improved by the retrofit of 
the Low-Altitude Bombing System. To facilitare 
long-range deployment, the port wing was fitted 
with a receptacle for the Boeing "flying boom" 
inflight refueling system; this tactically Lirnited 
system was later replaced by a probe for hose­
and-drogue refueling. The range thus provided 
made it necessary to fit the F-840 with an autopi­
lot. Production totalled 3,025 aircraft, and no 
fewer than 1,936 ofthese were allocated to NATO 
air forces under the terms of the Military Assis­
tance Program. 

Principal version 
F-840 (nuclear fighter-bomber). 

Principal users 
Belgium, Denmark, France, Greece, Italy, the 
Netherlands, Norway, Portugal, Turkey, and USA. 

TECHNICAL DATA ---, 
Type: RepublicF-84GThunderjet single-seat fighter­
bomber. 
Engine: one 5,600-lb (2,540-kg) thrustALiison 135-
A-29 turbojet. 
Performance: maximum speed 622 mph (1,001 
km/h) at sea leve!; climb to 35,000 ft (!0,670 ft) in 
9 minutes 24 seconds; service ceiling 40,500 ft 
(12,345 m); range 2,000 miles (3,219 km). 
Weights: empty 11 ,095 lb (5,033 kg); maximum 
take-off 23,525 lb (10,671 kg). 
Dimensions: span 36ft 5 in (11. !O m); 1ength 38ft 
1 in ( 1.61 m); height 12ft 7 in (3.84 m); wing area 
260.0 sq ft (24.15 m2). 

Armament: six 0.5-in (12.7-mm) machine guns, 
and up to 4,000 lb (1,814 kg) of disposable stores. 

The F-84G was a mainstay ofthe NATO airforces in the 
1950s and I960s, this being an example in Turkish 
markings. 
O 1988. Edito-Scrvice SA, Oeneva Pboco: coll. Bige1 
O 1990.1'nlntJation aod adapcatioo by Edilo-ScrviceSA DI 07.S 12.17 

Primed fn haly 



Transport and utility 

* USSR 

Antonov An-72 and An-74 "COALER" 



Transport and uti lity 

Antonov An-72 and An-74 "COALER" 

A remarkable STOL airlifter 
Designed as a STOLcounterpart to theAn-24 and 
its derivatives, the An-72 first ftew in 1977 and 
soon revealed remarkable STOL performance. 
This capability is provided by upper surface blow­
ing, in which the two engines are located forward 
of the wing so that their efflux blows over the 
upper surface of the wing and double-slotted ftaps 
to enhance lift and controlability. Other features 
are conventional for an airlifter, with externally 
mounted main landing gear units and a T-tail 
above an upswept rear fuselage incorporating a 
ventral ramp/door arrangement. 

Civil and military applications 
Development was protracted, and it was the mid-
1980s before the An-74 productlon model entered 
service. The type is now used for civil as well as 
military purposes, and has been developed in a 
number of forms. 

Principal versions 
An-72 "Coaler-A" (prc-production version with 
wings spanning 84ft 9 in/25.83 m), An-74 "Co­
alcr-B" (initial production model with greater 
span and the fuselage stretched by 4ft 11 in/1.50 
m, as well as more comprehensive avionics and 
wheel/ski landing gear to allow arctic operation), 
An-74 "Coaler-C" (civil/military model with less 
advanced avionics), An-72A "Coaler-0" (up­
graded version of the "Coaler-C'' with engincs 

each delivering 2,205 lb/1 ,000 kg more thrust), 
and An-74 "Madcap" (airborne early warning 
version with its radar antenna in a radome on top 
of a revised, forward-swept vertical tail). 

Principal user 
U S SR. 

TECHNICAL DATA --­
Type: Antonov An-74 "Coa!er-B" four-crew STOL 
transpon. 
Engines: two 14,330-lb (6,500-kg) thrust Lotarev 
D-36 turbofans. 
Performance: maximum speed 438 mph (705 km! 
h) at optimum alt itude; initial climb rate not re­
vealed; service cei ling 32,8 10 ft (10,000 m); range 
715 miles ( 1, 150 km) with maximum payload. 
Weights: empty not revealed; maximum take-off 
76.058 lb (34,500 kg). 
Oimens ions: span 104ft 7.5 in (31.89 m); length 92 
ft 1.25 in (28.07 m); height 28 ft 8.5 in (8.75 m); 
wing area not revealed. 
Payload: 32 passengers, or241iners plus one attcn­
dam, or 22,046 lb (10,000 kg) of frcight. 

Tire "Coa/er" series is seen here in rheform ofrhe An-
72 wirh irs remarkab/e powerp/antlwing configurarion 
for upper surface blowing. 
Cl l988, Edito-Servkc SA, Ocnt~l 

C 1990. Translatk>n and lld~~optallon b)' Edito-Scrvkc SA 
PI'KKo: DR 

DI.On 12.18 
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Heavy bomber 

Boeing B-29 SUPERFORTRESS 

Very long range bomber 
On the out break oftheSecond World War in 1939, 
the US Army Air Corps became increasingly 
concerncd about its lack of a very long range 
heavy bomber, and in January 1940 issued a 
requirement for such a bomber. Four companies 
responded, and prototypes were ordered from 
Boeing and Consolidated. The XB-29 first tlew in 
September 1942 asan exceptionally clean plane 
with turbocharged engines, pressurized crew 
accommodation, and eight of the ll defensive 
machine guns located in remotely controlled 
barbeues. 

Rapid J>roduct ion 
Development proceeded swiftly dcspite the 
complexity of the plane and its systems, and the 
B-29 entcred service in the fall of 1943. The type 
was soon in action, and Jarge-scale production 
allowed thc rype ro play a decisive part in the 
defeat of Japan, culminating in theA-bombings of 
Hiroshima and Nagasaki in August 1945. 

Principal versions 
B-29 (2,848 of the initial production model), B-
29A ( 1,122 of a revised model with slightly in-
crcascd span, grearer fuel capacity, and modified 

29A bombers, later redesignated F-13), and SB-
29 (SAR conversions of B-29s with an air-dropped 
lifeboat). 

Principal user 
USA. 

.---- TECHNICAL DATA ---..., 
Type: Boeing B-29 Superfonress 10-seat strategic 
heavy bomber. 
Engines: four2,200-hp( 1 ,641-kW) Wright R-3350-
23fl3N41 radial piston engines. 
Performance: maximum speed 358 mph (576 km/ 
h) at 25,000 ft (7,620 m); c limb to 20,000 ft (6,095 
m) in 38 minutes O seconds; service ceiling 31,850 
ft (9,710 m); range 3,250 miles (5,230 km). 
Weíghts: empty 70,140 lb (3 1 ,8 15 kg); maximum 
take-off 124,000 lb (56,245 kg). 
Dímensions: span 141 fl3 in (43.05 m); length 99 
ftO in (30.18 m); height29 ft 7 in (9.02 m); wingarea 
1,736.0 sq ft ( 161.27 m2). 

Armament: 11 0.5-in (12.7-mm) macbine guns in 
four twin-gun barben es and one three-gun tail turret, 

1 and up LO 20.000 lb (9,072 kg) of bombs. 

armament), B-298 (311 of a lightweight model Thís B-29A ís nowon the strengthofthe ConfederateAír 
with the four barbettes removed and the tai lturret Force, a superb col/ection ojSecond Wor/d War aircraft J 
con verted to radar control), RB-29/RB-29A based at Harlingen, Texas. 
(photo-reconnaissance conversions of B-29/B- e 19SS.E•H•~Ices .... o..... Pllo•o:P Muen .. 

CI J990, Transla.tion and adapt.a1Jon by Eduo-Sc!rvice SA DI 07' 12.19 
Prinkdin haly 
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Heavy bomber 

Handley Page \ICTOR 

Eleganl bomber 
Designed as a high-alritude bomber with frec-fall 
nuclear weapons, the Vicror flew in Dcccmber 
1952 with crescent-shaped flyi11g surfaccs for 
high subsonic cruise speed. Development was 
protracted, and the rype enrered service in 1956 as 
the last of the Royal A ir Force's thrce "V-bomb­
ers''. 

Sbort ser vice life as a bomber 
The Víctor B.Mk l was obsolescent even as it 
entered seiVice, and as the aircraft could not 
readily be con verted to the Jow-altitude role, thcy 
were adapted as tankers from the mid- 1960s. The 
Víctor B.Mk 2 was a more formidable machíne, 
but was again of límited operational value. 

Principal versions 
VictorB.Mk 1 (50oftheinitialmodelwíth 11,050-
lb/5,0 12-kg thrusr Arrnstrong Siddeley Sapphire 
Mk 202 turbojets), Víctor B.Mk lA (24 conver­
sions with improvcd ECM). Víctor B(K).Mk lA 
(six two-point tankerconversions), Víctor K.Mk 1 
( 1 1 three-point tanker conversions). Víctor K.Mk 
lA (14 three-poim tanker conversions), Víctor 
B.Mk 2 (34 improved bombers with turbofan 
power and the Blue Steel stand-off missile), Víc­
tor B.Mk 2R (21 B.Mk 2 conversions with im­
proved ECM), Víctor B(SR).Mk 2 (nine B.Mk 2 
strategíc rcconnaissance conversions), and Víctor 
K.Mk 2 (24 three-point tanker conversions). 

Principa l user 
Orear Britain. 

1 
TECHNICAL DATA 

1 

Type: Handley Page Vic10r B.Mk 2R tive-seat stra­
tegic heavy bomber. 
Eogines: four 20,600-lb (9,344-kg) thrust Rolls­
Royce Conway Mk 2301 turbofans. 
Performance: maximum speed 645 mph ( 1,038 
km/h) at ~0.000 ft ( 12.190 m); initial c1imb rate not 
revealed: service cciling 55,000 ft (16.765 m); ra­
dius 2,300 miles (3,701 km). 
Weights: empty 91,000 lb (41,277 kg); maxinmm 
take-off 233.000 lb ( 105,687 kg). 
Oimensions: span 120ft O in (36.48 m); length 114 
ft 11 in (35.03 m); hcight28 ft 1.5 in (8.57 m); wing 
area 2,406.0 sq ft (223.52 m2). 
Armament: up lo 35,000 lb ( 15,876 kg) of dispos­
able s10res. 

By the míd-1960s, tile Víctor was too vulnerable for 
comínued serví ce as a bombe1; and was con verted asan 
ínflíg/u refuelíng tanker. Tilís ís a Víctor K.Mk 2 con­
vertedfrom B.Mk 2R standard. 
O l988. Ed1to-StrvKC SA. OcncYil Phoco: coll. 81¡cl 
e 199Q, Transla10on and """P<•<oOn by Edi(OoS<fvic< SA DI.07j 12.20 
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Attack and close suppm:t 

Republic F-105 THUNDERCHIEF 

Underpowered prototype 
The F- 1 05 was developed as a Mach 2 strike 
fighter capable of delivering a nuclear weapon. 
The first prototype flew in October 1955 with a 
15,000-lb (6,804-kg) thrust Pratt & Whitney 157 
turbojet, but the proposed F-105A production 
aircraft was not built so that the company cou1d 
concentrate on the F-105B with the more pow­
errful 175 engine. 

Vietnam support missions 
The F-1 058 entered service in August 1958, and 
comparatively few of this model were built. Next 
camc the delinitive F-1050 with all-weather 
avionics and toss bombing capability, and finally 
the F-1 05F two-seat conversion and proficiency 
trainer. The F-105 was used very extensively in 
Vietnam, Oying some 75% of all US Air Force 
suppon missions in the period between 1965 and 
1968. The two-seater was also involved opera­
lionally in the Vietnam War after its conversion to 
the specialist combat role. Total production was 
824 aircraft excluding prototypeS. 

Principal vers ions 
F-1 058 (initial production model with 16,500-lb/ 
7,484-kg thrust 175-P-3 engine), F-1050 (defini­
tive strike righter with more power and othcr 
improvements), F-l 05F (two-seater trainer), and 
F-1050 (F-105F conversion for the "Wild Wea-

and weapons to detect and destroy enemy air 
defense radars). 

Principal user 
USA. 

- --- TECHNICAL DATA ---~ 
Type: Republic F-1 050 Thunderchief single-seat 
strike and anack fighter. 
Eng ines: one 26,500-lb ( 12,020-kg) reheated thrust 
Pratt & Whimey J75-P-19W turbo jet. 
Performance: maximum speed 1,390 mph (2,237 
km/h) or Mach 2.1 at 36,000 ft ( 10,975 m); iniúal 
climb rate 34,500 ft ( 10,515 m) per minute; servicc 
ceiling 4 1,200 ft (12,560 m); radius 230 mi les (370 
km) with a 12,000-lb (5,443-kg) warload. 
Weights: empty 27,500 lb (12,474 kg); maximum 
take-off 52,838 lb (23,967 kg). 
Dimensions: span 34 ft 9 in ( 10.59 m); length 64 ft 
4 in ( 19.61 m); height 19 ft7 in (5.97 m); wingarea 
385.0 sq ft (35.77 m2). 

Armament: one 20-mm multi-barrel cannon and up 
to 14,000 lb (6,350 kg) of disposable stores. 

For irs rime tlle Tlnmderclliefwas a rruly massive and 
highly capab/e warplane able ro deliver a racrical 
nuclearweapon with grearaccuracy. Tllisisan F- 1058. 
C 1988. Edtto-Servlce SA, Gtneva 
O 1990. Tnnolation and ldapwl011 by lldno-Sef'n:e SA 

Pb010: P. Bi¡cl 
DI 07SIJ6.01 
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Interceptor 

Dassault-Breguet MIRAGE IITC 

First Mirage 
Delta funded by the company and derived from 
the MD.550 Mirage development type that first 
flew in June 1955, the Mirage m prototype first 
flew in November 1956. With supersonic per­
formance provided by successively more power­
ful engines and la ter an auxiJ iary rocket engine to 
boost climb rate and ceiling, the type attracted 
French air force interest as a fast-climbing inter­
ceptor. The lO examples of the Mirage mA pre­
production variant comfi.rmed the capability of 
the type, which was ordered into production as the 
Mirage me all-weather interceptor. 

Air defence workhorse 
The Mirage me entered service in 1961 with 
eyrano air interception radar, and an armament 
of two intemal cannon supplemented by one 
R530 medium-range air-to-air missile com­
plemented by two Sidewinder short-rangeAAMs. 
The fighter couJd double in the light attack role, 
but in service was seldom required to carry the 
rocket booster package that meant sacrifice of 
cannon armament. Remaining in French service 
for more than two decades, the Mirage me also 
proved the starting point for a remarkably suc­
cessful series of multi-role fighters. 

Principal versions 
Mirage IllB (two-seat conversion trainer), Mi-

.ragé me (French air force interceptor), Mirage 
illCJ (version for Israel), and Mirage mez 
(version for South Africa). 

Principal users 
France, Israel, and South A frica. 

.-----TEeHNICAL DATA------, 
Type: DassauJt-Breguet Mirage illC single-seat all­
weather interceptor. 
Engine: one 13,228-lb (6,000-kg) reheated thrust 
SNECMA Atar 98 turbo jet. 
Performance: maximum speed 1,460 mph (2,350 
km/h) or Mach 2.2 at 36,090 ft (11,000 m); initial 
climb rate 16,405+ ft (5,000+ m) per minute; serví ce 
ceiling55,775 ft (17 ,OOOm); radius 745 miles (1,200 
km). 
Weights: empry 13,571 lb (6,156 kg); maximum 
take-off 19,700 lb (8,936 kg). 
Dimensions: span 26ft 11.75 in (8.22 m); length50 
ft 10.25 in (15.50 m); height 13 ft 11.5 in (4.25 m); 
wing area 376.75 sq ft (35.00 m2

) . 

Armament: two 30-mrn cannon and up to 3,000 In 
(1 ,361 kg) of disposable stOres. 

Phorographed above Djibouri, this is an example ofrhe 
Mirage 11/C in service with the lasr French air force 
squadron to opera te rhe rype. 
O 1983, Edito-Savicc SA, Oencva Photo: SIRPNAir 
O 1990. Tnuulttion and OOaptalion by ect.ito-Service SA DI 07S Q6..02 
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Heavy bomber 

Avro LANCASTER 

From fair to excellent 
Great things had been expected of the Manchester 
medium bomber, but continua] problems with its 
two Rolls-Royce VuJture engines resulted in the 
termination of the program after just 200 aircraft. 
From an early point, however,Avro had planned a 
four-engined eq ui valent ofthe Manchester, and this 
matured as the I.;ancaster, Great Britain's finest 
bomber of the Second World War. The Lancaster 
first new in M ay 1941. 

Few variants 
From the very beginning the Lancaster was a suc­
cess. Few modifications to the basicmachine were 
ever required, so the producúon of7,378 aircraft 
in several marks reflects engine rather than airframe 
changes. Sorne of the few altered machines were 
those flown by No.617 Squadron, which was cre­
ated for the celebrated "dams raid" and then con­
tinued on Lancasters with weapons such as the ''Tal 1 
Boy" and "Grand Slam" earthquake bombs. 

Principal versions 
Lancaster Mk I (main production model with 
1 ,280-hp/954-kW Mertin XX or XXIV inlines), 
Lancaster Mk:II(l,735-hp/1,294-kW Bristol Her­
cules V1 or XVI radials and reduced warload), 
Lancaster B.Mk ill (Packard-built Merlins), Lan­
caster B.Mk Vil (final production model with 
Martín dorsal turret accommodating two 0.5-in/ 
12.7-mm machine guns), and Lancaster B.Mk X 

(Canadian-builtMk I with Packard Merlins). 

Principal user 
Australia, Canada, and Great Britairi. 

.------ TECHNICAL DATA ----. 
Type: Avro Lancaster Mk.Iseven-seat beavy bomber. 
Engines: four 1,640-bp (1,223-kW) Rolls-Royce 
Merlín XXIV inline piston engines. 
Performance: maximum speed 287 mph (462 km! 
h) at 11,500ft(3,505 m); climb to20,000ft(6,095 m) 
in 41 minutes O seconds; service ceiling 24,500 ft 
(7 ,4 70 m); range 2,530 miles ( 4,072 km) with a 7,000-
lb (3, 175-kg) bombload. 
Weights: empty 36,900 lb (16,738 kg); maximum 
take-off70,000 lb (3 1, 751 kg). 
Dimensions: span 102 ftO in (31.09 m); length 69ft 
6 in (21.18 m); height 20ft O in (6.10 m); wing area 
1,297 .O sq ft ( 120.49 m2

) . 

Armament: eight 0.303-in (7.7-mm) machine guns 
in nose, dorsal , and tail rurrets and up to 14,000 lb 
(6,350 kg) ofbombs. 

The Lancasrer was Grear Britain's most important 
bomber of the Second World War and, in addition to its 
standard nighr bombing role, flew severa/ specialized 
Toles. 
C 1988. Edilo-Savic:c SA. Gcneva Phoco: M. RO$Uiin¡ 
C 1990, Trnnstation and adnp~.tlion by Edi1o-Servic:e SA DI 075 06-03 
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Land based helicopter 

Aerospatiale SA 330 PUMA 

An army requirement 
The Puma resulted from a 1962 French army re­
quirement for an all-weather medium helicopter 
offering a high leve! of maneuverability in the 
troop transport and logistic supply roles. The 
resulting SA 330 prototype flew in April 1965, 
and was then included in the 1967 Anglo-French 
agreement for collaborative production of three 
helicopters · 

Versatility wins a large market 
In service the Puma rapidly preved itself both re­
liable and versatile, and thus secured orders in the 
civil and military markets. Improvements to the 
series ha ve been centered on more powerful engine 
variants. 

Principal versions 
SA 330B (French army model with 1,328-shp/ 
990-kW Turmo IDC4 turboshafts), SA 330C 
(export military version with l ,400-shp/l ,044-
kWTurmoiVBs), SA 330E (British equivalentof 
SA 330B), SA 330F (civil version with 1,435-
shp/1,070- kW Turmo IVAs), SA 3300 (civil 
version with Turmo IVCs), SA 330H (expor~ 
military model with Turmo NCs), SA 330J 
(improved c ivil model), and SA 330L (improved 
military model). 

Principal users 
A bu Dhabi, Algeria, Argentina, Belgium, Brazil, 

Chile, Chad, Congo, Ecuador, Ethiopia, France, 
Gabon, Great Britain, Guinea, Indonesia, Iraq, 
Ivory Coast, Kenya, Kuwait, Lebanon, MaJawi, 
Mexico, Morocco, Nepal, Nigeria, Pakistan, 
Portugal, Romanía, Senegambia, South Africa, 
Spain, Sudan, Togo, and Zaire. 

.----- TECHNICAL DATA --­
Type: Aerospatiale SA 330L Puma two/lhree-crew 
medium transport helicopter. 
E ng ines: two 1 ,575-shp (1, 174-kW) Turbomeca 
Turrno IVC turboshafts. 
Performance: maxirnum speed 160 mph (258 km/ 
h) at optimum altitude; initial climb rate 1,201 ft 
(366m) per minute; service ceiliog 15,750 ft (4,800 
m); range 342 miles (550 km). 
Weigbts: empty 7,970 lb (3,61 5 kg); maxirnum 
take-off 16,535 lb (7 ,500 kg). 
Dimensions: main rotor diameter 49 ft 2.5 in ( 15.00 
m); length overall, rotors tuming 59 ft 6.5 in ( 18. 15 
m); height l6 ft 10.5 in (5. 14 m); maio rotordisc area 
1,902.21 sq ft ( 176.62 m2) . 

Payload: 20 rroops, or six liners and six seated 
casualties, or 7,055 lb (3,200 kg) offreight. 

This SA 3308 of the French a ir force is typical of the 
many hundreds in service with many a ir arms. TI! e so me 
basic type hasalso been builtunder licence in Indonesia 
and Romanía. 
C 1988, Edilo·Servlce SA. Gencva Photo: SJRPNAit 
O 1990, Transla.1lon and ndnplnlion by Edito-Snvice SA O 1 07S 06..()4 
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Transport and utility 

Beech UC-43 TRA VELLER 

A civilian utility plane 
The first major success for Beech, founded in its 
current form during 1932 after the original Travcl 
A ir Manufacturing Company had been bought by 
Curtiss-Wright, was the Model 17 developed in 
1932 as a light transpon. The type appealed partly 
because of the performance provided by its re­
tractable landing gear, and partly because of the 
great aesthetic anraction of the deep fuselage 
with its enclosed cabin and biplane wing layout, 
whose backward stagger led to the nickname 
"Staggerwing" .. 

In Allied ser vice 
Sorne 248 aircraft were produced for civil use 
befo re and a fterLhe Second World War, but another 
492 were buill to military orders. In 1939 the 
type was adopted for communications duties by 
the US Army Air Corps and US Navy as thc 
UC-43 and GB respectively, and later in the war 
considerable numbers were supplied 10 Great 
Britain under Lend-Lease. 

Principal vers ions 
Model 17 (civil model in severa! subvariants, 
of which many were impressed with the desig­
nations UC-43A/H, J, and K), UC-43 (mi litary 
version of the DI7S), GB (naval version in two 
subvariants), Traveller (British Lend-Lease ver­
sion). 

Principal users 
Australia, Great Britain, and USA. 

TECHNICAL DATA ==l 
Type: Beech UC-43 single-crew light transpon. 
Engine: one 450-hp (336-kW) Pratt & Whirney R-
985-AN-1/3 radial piston engine. 
Per formance: maximum speed 195 mph (312 km/ 
h) at 5,000 ft ( 1,525 m); initial climb rate 1.500 ft 
(455 m) per minute: serví ce ceiling 20,000 ft (6,095 
m); range 500 miles (805 km). 
Weights: empty 3,085 lb ( 1 ,400 kg); maximum 
take-off 4,700 lb (2.132 kg). 
Dimensioos: span 32ft O in (9.75 m); length 26 ft2 
in (7 .97 m); heighl 1 O ft 3 in (3.12 m); wing area 
296.0 sq ft (27.50 m2). 

Payload: four passengers. 

Known to the British services as the Travefler, this is a 
Mode/17 "Staggerwing" ofthe Royal Air Force. The 
type is now a coflector's i1em, and there are severa/ 
airworthy examples intruly immaculate condition. 

Ct 1988. Echto-Scrvke SA. Ocnc~• PbocO; P. Gutnn 
Cll990. T""'laooo IUld ldaplau<in by E<l•.,.Ser>l<t SA DI 07S 064S 
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Fighter 

Grumman F4F WILDCAT 

Long in development 
The Wildcat was planned as a biplane but then 
recast as a portly monoplane, and flew in XF4F-
2 form during Scptember 1937 wi th a 1 ,050-hp 
(783-kW) Pratt & Whitney R-1830-66 radial. 
Though fast, the type hada numberof operational 
limitations, and was further relined as the XF4F-
3 with greater power, a larger wing, and revised 
tail surfaces. 

Pacilic battles 
The Wildcat was decisive in Iimiting the superior­
ity of Japanese lighters in the Pacific theater, for 
despite is modest speed it was agile, heavily 
armed, well protected, and flown by good pilots. 
The type was also supplied to the British (initially 
as the Martlet), and production totalled 7,344. 

Principal versions 
F4F-3 (initial model), F4F-3A (greater power), 
F4~ (definit ive lighter), F4F-7 (unarmed re­
connaissance model), FM-1 (General Motors­
built F4F-4), FM-2 (General Motors-buil t model 
with the 1,350-hp/1,007-hp Wright R-1820-56 
engine), Wildcat Mk r (British version ofF4P-3A), 
Wildcat Mk ll (as Mk I with two more guns and 
folding wings), Wildcat Mk Tll (Mk ll with cata­
pult spools), Wildcat Mk IV (British version of 
F4F-4), Wildcat Mk V (British version ofFM-1 ), 
and Wildcat Mk Vl (British version ofthe FM-2). 

Principal users 
Canada, Great Britain, and USA. 

TECHNICAL DATA 
mman F4F-4 Wlldc:u single-seat carrier­

bome fighter. 
Engine: one 1 ,200-bp(895-kW) Pratt & Whitney R-
1830-86 Wasp radial piston enginc. 
Performance: maximum speed 318 mph (512 km/ 
h) at 19,400 ft (5,9 15 m): initial c limb rate 1,950 ft 
(594 m) per minute; serviceceiling 34,900ft ( 10.640 
m): range 770 miles (1.240 km). 
Weights: empty 5,785 lb (2,624 kg); maximum 
take-off7,9521b (3,607 kg). 
Dimensions: span 38 ft O in ( 11 .58 m); length 28 ft 
9 in (8.76 m); hcight9 ft 2.5 in (2.8 1 m); wing area 
260.0 sq ft (24. 15 m2) . 

Armament: six 0.5-in (12.7-mm) machine guns 
and up to 200 lb (91 kg) of bombs. 

The F4F Wildcar was the US Navy's mosr importa/11 
carrierbome fighter wui/ rep/aced by rhe same com­
pany's F6F He/lcat during 1943. 
C 19S8. EdJ~IICC SA. <.";m.:-... -. Pboco: P. Gutnft 
O 1990. T- ond oclapuhcn by &hiO-Sm<>« SA DI 07, (J6.(l6 
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Fighter 

Nieuport 17 

Fruit of wartime experience 
Gustave Delage used the feedback from fighting 
squadrons about his Nieuport 11 "Bebe" sesquip­
lane fighter in developing thestructurally strength­
ened Nieuport 17, whose improvements were 
centered on performance and agility. The rype 
appeared in March 1916, and was soon in large­
scaJe production and service. The Nieuport 17 
was particularly importantin theBattleof Verdun, 
where it provcd more than a match for German 
fighters such as theAJbatros DI, Fokker E-types, 
and Halberstadt D ll. 

Poor initial armament 
The Nieuport entered service with a Lewis gun 
mounted above the upper wing to fi re o ver the pro­
peller, but it was very difficult to change the am­
munition drum of this weapon. From the end of 
1916, the advent of a gun synchronizer system 
allowed the incorporation of a belt-fed weapon in 
the fuselage. The type was widely made, and also 
flown by the air arms of severa! other countries. 

Principal versions 
Nieuport 17 (first model, initially with the 11 0-hp/ 
92-kw Clerget rotary), Nieuport 17bis (130-hp/91-
k W C lerget rotary ), N ieuport 2 1 (80-hp/60-k W Le 
Rhone rotary and largerailerons, and used afterthe 
First World War as an aerobatic typc by severa! 

display piJots), and Nieuport 23 (heavier version 
ofthe Nieuport 21 with either the 80-hp/60-kW or 
120-hp/89-kW Le Rhone rotary). 

Principal users 
Belgium, France, Great S rita in, Italy,Russia, USA 

,..----- TECHNICAL DATA ----. 
Type: Nieupon 17 single-seat fighter. 
Engine: one 120-hp (89-kW) Le Rhone rotary piston 
engine. 
Peñormance: maximum speed 106 mpb (170 km/ 
h) at 6,500 ft (1,980m); climbto 13,125 ft (4,000m) 
in 19 minutes 30 seconds; service ceiling 17,750 ft 
(5,350 m); range 155 miles (250 km). 
Weights: empty 8251b (374 kg); maximum take-off 
1,235 lb (560 kg). 
Dimensions: span 26ft 10.75 in (8.20 m); length 19 
ft 7 in (5.96 m); height 8ft O in (2.44 m); wing arca 
158.77 sq ft ( 14.75 m2). 

Armament: one 0.303-in (7.7-mm) machine gun. 

A Nieuport 17 of a Frenclr air force squadron. Despite 
the apparent fragility of the lower wing, the type was 
quite strong and could therefore be thrown abour the sky 
withour problem. This made the type afavored mountfor 
severa/ notable Allied aces of tire First World War. 
O l98S. Edito-Servicc SA. Ocnc'YI Pboco: S.H.A.A. 
O 1990. Translaoo• &nd lld;¡pla"on b)' EdiiO-Service SA Dl 07$ 06-07 
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Transport and utility 

Dornier Do 28 

Logical successor 
First flown in Aprill959, the Do 28 was a logical 
follow-on from the Do 27 with the greater re­
liability of a twin-engined layout. This latter was 
un usual in comprising engines at the tips of stub 
wings projecting from the fuselage sides below 
the cockpit. Sorne 120 examples of the two Do 28 
variants were produced. 

Redesign for greater payload 
To provide for bulkier as well as heavier payload, 
the basic airframe was then redesigned to produce 
the Do 28D Skyservant, which fust flew in Feb­
ruary 1966: Sorne export aircraft ha ve underwing 
hardpoints for the carriage of light armament or, 
more usually, auxiliary fue!. Still further develop­
ment resulted in the Do 128 model with capacity 
for 10 passengers. 

Principal versions 
Do 28A (initial eight-seat model in two sub­
variants with 250-hp/186-kW Lycoming 0 -540 
engines), Do 28B (in two subvariants with I0-540 
engines), Do 28D (revised airframe in two sub­
variants), Do 128-1 irnproved 11-seater with 
IGS0-540s), and Do 128-6 (version with two 
400-shp/298-kW Pratt & Whitney Canada PT6A-
110 turboprops). 

Principal users 
Cameroun, Ethiopia, Greece, Kenya, Lesotho, 
Malawi, Morocco, Niger, Nigeria, Somalia, 
Turkey, West Gem1any, Yugoslavia, and Zambia. 

.----- TECHNICAL DATA----. 
Type: Domier Do 28B-l one-crew STOL utility 
transpon. 
Engines: two 290-hp (216-kW) Lycoming I0-540A 
tlat-six piston engines. 
Performance: maximum speed 180 mph (290 km/ 
h) atsea leve!; initial climb rate 1,400 ft (427 m) per 
minute; service ceiling 20,700 ft (6,300 m); range 
769 miles (1,235 km) with maximum payload. 
Weights: empty 3 ,814 lb ( 1,730 kg); maximum 
take-off 6,000 lb (2,722 kg). 
Dimensions: span 45 ft 3.5 in ( 13.80 m); length 29 
ft 6 in (9.00 m); height 9 ft2 in (2.80 m); wing area 
241.1 sq ft (22.40 m2) . 

Payload: seven passengers oran equivalent weight 
of freight. 

The Do 28 series is u sed by both West Germana ir arms, 
the Lufrwaffe and the Marineflieger, for a variety of 
tasks. 
C 1988. Edlto-Servlce SA. Oroeva Photo: M. Ros1aing 
C 1990. Tran..sl:ujon and acJjpunion by Editc.-Se.Ivice SA O 1 075 06-08 
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Attack and close support 

Republic F -84 THUNDERSTREAK 

Swept-wing development 
The frrst turbojet-powered fighter designed by 
Republic was the F-84 Thunderjet, which entered 
large-scale serví ce as a tactical fighter (in fact the 
fust such machine able to deli ver a tactical nuclear 
weapon). However, the Thunderjet was limited in 
performance by its straight flying surfaces, and to 
overcome this restriction the company developed 
a considerably revised F-84F Thunderstreak 
model. This flew for rhe first time in Aprill950 
with anAUisonJ35 turbo jet. The type wasplanned 
round the Wright J65, a licensed version of a 
British engine, the Armstrong Siddeley Sapphire, 
and this was introduced on the 2,713 production 
aircraft. 

Reconnaissance version 
To provide a reconnaissance capabil ity, there was 
also the RF-84FThunderflash. These 715 aircraft 
had the 7,800-lb (3,538-kg) thrust J65-W-7 tur­
bojet aspirated via wing root inlets, the chance 
from the circular nose inlet of earlier models 
aliowing complete revision of the nose for the 
camera installation. 

Principal versions 
F-84FThunderstreak (swept-wing tactical fighter 
produced in large numbers with the J65-W-3 
engine in a ll but 375 machines with the J65-W­
l A), RF-84FThunderflash (tactical photo-recon­
naissance model with revised nose and wing root 

air inlets), and RF-84K (RF-84F version designed 
for air-launch and recovery by a Convair B-36 
strategic heavy bomber). 

Principal users 
Belgium, Denrnark, France, Greece, Norway, 
Turkey, USA, and West Germany. 

.----- TECHNICAL DATA ----. 
Type: Republic F-84F Thunderstreak single-seat 
tactical and attack fighter. 
Engine: one 7 ,220-lb (5,384-kg) thrust Wright J65-
W-3 turbojel. 
Performance: maximum speed 695 mph (1, 118 
km/h) at sea leve!; initial climb rate 8,200 ft 
(2,499 m) per mlnute; service ceiling 46,000 ft 
(14,020 m); radius 810 miles (I ,304 km). 
Weights: empty 13,830 lb (6,273 kg); maximum 
take-off28,000 lb (12,70 1 kg). 
Dimensions: span 33ft 7.25 in (l 0.24 m); length 43 
ft 4.75 in (13.23 m); height 14ft 4.75 in (4.39 m); 
wing area 325.0 sq ft (30. 19 m2). 

Armament: six 0.5-in {12.7-mm) machine guns 
and up to 6,000 lb (2,722 kg) of disposable stores. 

These ore F-84F Thunderstreaks of a French airforce 
squadron. The type was used by many NATO air arms. 
C 1988, EdilO·Servke SA. Geneva Photo: S.H.A.A. 
Cl l990, Translatlon n.nd :ldapuuion by Edho·ServiceSA DI 07.S06·09 
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Reconnaissance and observaiion 

Bloch MB.174 

Built too late 
In 1936 the SNCASO, one of France's newly na­
tionalized aircraft manufacturing groups, began 
work on a new reconnaissance plane that couJd 
aJso double in the light bomber role. An MB.l70 
prototype first flew in February 1938. The type 
clearly had operational potentiaJ, but consider­
able time was wasted in assessing various pos­
sible developments before the MB.l74 prototype 
flew in January 1939 as the precursor of the 
reconnaissance model with more power than the 
MB.170. 

Useful speed 
Further time was squandered on armament trials 
and engine difficulties, and the MB.174 entered 
service onJy in March 1940. Germany invaded 
France two months later, and the 56 production 
aircraft then had a chance to prove their worth. 
Limited experience against the German air force 
confmned that the MB.1784 would have been 
significant had it been available in larger num­
bers, for it had the speed and agility to undertake 
the reconnaissancerole without unacceptably high 
levels of interception. Marcel Bloch was impris­
oned by the Germans during the Second World 
War, and after his return to France changed his 
name to Maree! Dassault, founding the great 
aerospace manufacturing company that still 
bears his name. 

Principal version 
MB.l74 (sole production model). 

Principal user 
France 

.------ TECHNICAL DATA 
Type: Bloch MB.174A.3 three-seat reconnaissance 
and light bombing plane. 
Engines: two 1,100-hp (820-kW) Gnome-Rhone 
14N-48/49 radial piston engines. 
Performance: maximum speed 329 mph (530 km/ 
b) at 17,060 ft (5,200 m); climb to 26,250 ft (8,000 
m) in 11 minutes O seconds; serví ce ceiling 36,090 ft 
(11,000 m); range 1,025 miles (1,650 km). 
Weights: empty 12,346 lb (5,600 kg); maximum 
take-off 15,784 1b (7, 160 kg). 
Dimensions: span 58ft 8.75 in (1 7.90 m); length40 
ft 2 .25 in (12.25 m); beight 11 ft 7.75 in (3.55 m); 
wing area 409.03 sq ft (38.00 m2). 

Armament: seven 7 .5-mm (0.295-in) m achine guns 
(two fixed in nose and the other five in dorsal and 
ventral positions) and up to 1,102 lb (500 kg) of 
bombs. 

The MB.l74 appeared too late to aid France signift­
cantly in the disastrous 1940 campaign against Ger­
many, but revealed considerable potelllial. 
C 1988, Edito·Service SA, Geneva Phoco: S.H.A.A. 
C 1990, TrnnslaLion a.nd ndnptation by P.dilo..Sel'\'iccSA DI 07S (16.10 
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r- Air superiority fighter 

McDonnell Douglas F-15 EAGLE 

A new air superiority mount 
The F-15 was designed to succeed the same 
manufacturer's F-4 Phantom ll, and fust flew in 
J uly 1972 as a substantial twin-engined m achine 
with advanced avionics, including a fly-by-wire 
control system and the very capable APG-63 
radar. The type revealed phenomenal climb per­
formance during trials, and began toen ter service 
during January 1976. 

Continued development 
Work was already under way on an updated ver­
sion with the improved APG-70 radar, a numbcr 
of other electronic enhancements (including 
attachments for extemally mounted sensor pack­
ages) and provision for FAST (Fuel And Sensor 
Tactical) packs. These can be attached snugly in 
the angle between theengine trunks and the under 
surfaces of the wing for considerably greater fue! 
capacity and additiona1 weapon attachment points 
without any significan! drag penalty. Production 
of more than 1 ,500 Eagles is expected. 

Principa l versions 
F-15A (initial single-seat model), F-15B (initial 
two-seat model used for conversion and profi­
ciency training but retaining fu U combat capabil­
ity), F- 15C (improvcd single-seat model with 
features such as more capable elec_tronic counter­
measures and provision for the new AlM-120 

AMRAAM air-to-air missiles), and F-150 (im­
proved two-seat modcl). 

Principal users 
Israel, Japan, Saudi Arabia, and USA. 

TECHNICAL DATA - ~ 
Type: McDonnell Douglas F-15C Eagle single-seat 
air superiority fighter with anack capability. 
Engines: rwo 23,950-lb ( 10,864-kg) reheated thrust 
Pratl & Whitney FIOO-P-100 turbofans. 
Performance: maximumspeed 1 .650+mph (2,655+ 
km/h) or Mach 2.5+ at 36,000 ft ( 10,975 m); climb 
to 40,000 ft (12,190 m) in 1 minute O seconds; 
service ceiling 60,000 ft ( 18,290 m); range 2,878 
miles (4,63 1 km) without FAST packs. 
Weights: empty 27,000 lb (12,247 kg); maximum 
take-off 68,000 lb (30,845 kg). 
Dimensions: span42 ft 9.75 in (13,05 m); length63 
ft 9 in (1 9.43 m); height 18ft 5.5 in (5.63 m); wing 
area 608.0 sq ft (56.50 m"). 

1 

Armament: one 20-mm multi-barrel can non and up 
to 23,600 lb (10,705 kg) of disposable stOres. 

The world's ftnesr air superiority ftghrer. rhe F-15 is 
illusrrared in the form of an Eagle at rhe momem of 
rouchdown. 
O l988, Edito-Strvk:e SA, Otne..,a 
C 1990. Tntnslarion and adapu.ulon b)' &U1o-Service SA 

fltto10 P. Btlel 
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Land based helicopter 

Sikorsky H -34 

Innovative design 
The S-58 was oneofthe first true belicopter work­
horses, and first flew in March 1954 as the XHSS-
1 prototype ín response toa naval requirement for 
a shipbome anti-submarine helicopter. The type 
featured amodem-looking fuselage with tailwheel 
landing gear, and an innovatory feature was the 
localion of the engine low in the nose with a long 
shaft running obliquely through theforward fuse­
lage. The type was built up to 1970, production 
amounting to 2,261 helicopters for civil, military, 
and naval use. 

Distinguisbed service 
The specifically land based variants were the CH-
34 Choctaw for the US Army and, in small num­
bers, the S-58 civil models. The Choctaw entered 
service in September 1955 as a utility type gener­
ally used for the carriage of troops, and played an 
important part in France's North African war of 
the early 1960s. Sorne S-58s ha ve been revitalized 
by the retrofit of a Pratt & Whi tney Canada PT6A-
3/6 coupled turboshaft. 

Principal versions 
CH-34A Choctaw (general purpose helicopter), 
CH-34C Choctaw (as CH-34A but with SAR 
equipment), S-588 (civil passenger/freight 
model), S-58C (civil airline version), S-580 

(improved c ivil passenger/freight model), and S-
58T (turboshaft-powered conversion). 

Principal users 
Belgium, Bra.zil, Canada, France, Israel, Jtaly, 
Japao, Kampuchea-, Laos, the Netherlands, Phil­
ippines, South Vietnam, Taiwan, Thailand, Uru­
guay, USA, and West Germany. 

~--- TECHNJCAL DATA 
Type: Sikorsky CH-34A Choctaw two/three-crew 
general-purpose helicopter. 
E ngine: one 1,525-hp (1,137-kW) Wright R-1820-
84B/D radial piston engine. 
Performance: maximum speed 122 mph ( 196 km/ 
h) at sea level; initial climb rate 1,100 ft (335 m) per 
minute; serviceceil ing 9,500ft(2,895 m); range247 
miles (400 km). 
Weights: empty 7,750 lb (3,515 kg); maximum 
take-off 13,000 lb (5,900 kg). 
Dimens ions: main rotor diameter 56 ft O in (17 .07 
m); length, fuselage 46ft 9 in ( 14.25 m); height 15 
ft JI in (4.85 m); main rotor disc area 2,463.0 sq ft 
(228.81 m2). 

Payload: 18 troops, or eight litters, or freight. 

The S-58was arrue multi-role helicopter, rhis being an 
example operated by the French army in Algeriafor the 
assaulttransporr role. 

C 1988. Edi1o-S<M<e SA, Ci<neYA Ptlo10: S.H.AA 
C 1990. Tran'il.alionandldapcatlon by Edito-Servke SA DI 07.S ()6..12 
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Transport and utility 

Dassault FLAMANT 

Successful Dassault contender 
The Aamant (flamingo) first flew during Febru­
ary 1947 in the form of the MD.303 prototype to 
meet a requirement for a utility transport and 
aircrew trainer. The type featured retractable tri­
cycle landing gear, and was based on a portly 
fuselage with a mid/low-set wing, and a substan­
tial tail unitwith endplate verticalsurfaces. Evalu­
ated successfully against the SNCASO S0.94 
Corse, the Flamantentered production in 1948 for 
a service debut in January 1949. In service the 
type proved very durable, someexamplesremain­
ing operational for 40 years befo re the type's final 
disappearance in the early 1 980s. 

Naval and overseas deployment 
The Flamant was initially deployed to air force 
units in West A frica, and was also bougbt by the 
French navy. Ex-French aircraft were then sup­
plied in small numbers for the fledgling air forces 
of severalex-French colonies. Total production of 
the three Flamant variants was 318 aircraft. 

Principal versions 
MD.311 Flamant (39 bombing, photography, and 
navigation trainers), MD.312 Flamant (liaison 
and communications model of which 142 were 
built), and MD.315 Flamant (light utility trans­
pon model, of wbich 137 were built with an 
interior adaptable for passenger, aeromedical 
evacuation, and freight use). 

Principal users 
Cambodia, France, Madagascar, Tunisia, and 
Vietnam. 

.---- TECHNICAL DATA ---..., 
Type: Dassault MD.315 Flamantone/two-crew light 
utility transpon. 
Engine.s: two 580-hp ( 433-kW) SNECMA-Renault 
128 02-201 inline piston engines. 
Per formance: maximum speed 236 mph (380 
km/h) at 3,280 ft (1,000 m); in itial climb rate not 
revealed; service ceiling 26,245 ft (8,000 m); range 
755 miles (1 ,215 km). 
Weights: empty 9,370 lb (4,250 kg); maximum 
take-off 12,787 1b (5,800 kg). 
Dimensions: span 67ft 11 in (20.70 m); length 41 ft 
0.25 in( 12.50m); height 14ft9.25 in (4.50 m); wing 
area 508.06 sq ft (47.20 m2) . 

Payload: 10 passengers, or Htters, or freight. 

The Flamant was unexceptional but thoroughly work­
ab/e and reliable, and therefore remained in servicefor 
mony years. 
C 1988. Edito-Service SA. Geneva Phofo: F. Roblneau/Aviapl:tn!l 
C J990, Traru:l.ation and ad.\pulion b)' Edho-SUvice SA 01 075 06-13 
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Heavy bomber 

Caproni Ca.3 

Caproni's initiative 
Caproni was a far sighted aeronautical company, 
and realized even before ltaly's entry to the First 
World War in 1915 tbat bornbing could be a 
decisive weapon. In October 1914, therefore, it 
flew the Ca 30 prototype of a heavy bomber with 
a central nacelle ending in a 100-l;!p (75-kW) 
Gnome rotary driving a pusher propeller, and two 
80-hp (60-kW) Gnomes with tractor propelJers at 
the front of the twin booms supporting tbe tail unit 
with its triple rudders. 

Into production 
The type entered production (162 aircraft) as the 
Ca 31 with tbree 100-hp (75-kW) Fíat A. lO en­
gines, and received the service designation Ca. l. 
Only nine Ca.12s were built before the appear­
ance of the defmitive Ca.3 with three Isotta­
Fraschini inline engines: production of 299 in 
Italy was complemented by 83 aircraft from a 
French line. After the First World War, Caproni 
al so produced 153 examples of the Ca 36, which 
was a more refined but structurally simplified 
version ofthe Ca.3. Built betweeo 1923 and 1926, 
these aircraft served with the designation Ca 3M. 

Principal versions 
Ca.1 (initial bomber), Ca.2 (improved bomber 
with the central engine replaced by a 150-hp/112-
kW Isotra-Fraschini Y.4B ioJine engine), Ca.3 
(definitive wartime bomber), Ca.3M (improved 

post-war bomber), Ca 56 (designation of Ca.ls 
modified as airliners for six passengers), and Ca 
56a (similar conversion of Ca.3 bombers). 

Principal users 
Fraoce and Italy. 

.---TECHNICAL DATA ------, 
Type: Caproni Ca.3 three/four-sear heavy bomber. 
Engines: three 150-bp (112-kW) Isotta-Frascbini 
V.4B inline piston engines. 
Performance: maximum speed 87 mph ( 140 km/h) 
at sea leve!; initial climb rate not revealed; service 
ceiling l 3,450 ft (4, 1 00 m); range 280 mi les (450 
km). 
Weights: empty 5,071 lb (2,300 kg); maximum 
take-off7,3021b (3,312 kg). 
Dimensions: span 72ft 1 O in (22.20 m); Jength 35ft 
9.25 in ( 10.90 m); height 12ft 1.5 in (3.70 m); wing 
area not revealed. 
Armament: rwo or four 7.7-mm (0.303-in) ma­
chine guns and up to 992 lb (450 kg) of bombs. 

Despite its somewhat cmusual and ungainly appear­
ance, the Ca 3 wasamongstthe best bombers ofthe First 
WorldWar. 
C 1983. Edito...Service SA, Oeneva Pb~o: S.H.A.A. 
C 1990. Tran1dation and adaptation by Edlto·Service SA 0 1 015 ()6.14 
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Fighter 

Republic P-47D THUNDERBOLT 

Heavy fighter proj ect 
Clearly an cvolutionary development of the P-43 
Lanccr, the P-47 was the largest and hcaviest 
single seat fighter of its time. The type's massive 
frame was the result of Alexander Kartveli 's 
decision to use the largest possible radial engine 
with its turbocharger located, forcenterof gravity 
reasons, in the rear fuselage and connected to the 
engine by stainless steel ducts. TheXP-478 proto­
type flew in May 1941, and P-478 fighters began 
to come off the production line in March 1942. 

Fearsome and efficient 
The P-478 lacked agility and performance at low 
and medium altitudes, but theseshortcoming were 
remedicd in latcr variants and the Thunderbolt 
becamc one of the truly decisive aircraft of the 
Second World War. The defmitive model was the 
P-470 that introduced the bubble canopy to pro­
vide the pilot with all-round vision. 

Principa l versions 
P-478 Thunderbolt ( 171 aircraft with the 2,000-
hp/1.491-kW R-2800-21 radial), P-47C (602 air­
craft based on the P-478 with a modified engine 
mounting for the 2,300-hp/1 ,715-kW R-2800-59, 
and provision for bombs or drop tanks), P- 47C 
( 12,559 aircrafl initially similar to the P-47C 
apart from detai l improvements, but then dcliv­
ered with a bubble canopy and other improvc­
ments including a more powerful cngioc). 

~-----------------

Principal users 
Brazil, France, Great Britain, USA, and USSR. 

.----- TECHNICAL DATA - --, 
Type: Republic P-470 Thunderboh single-seat 
figbter and fighter-bomber. 
E ngine: one 2,535-hp ( 1,890-kW) Pratt & Whitney 
R-2800-59W radial piston engine. 
Performance: maximum speed 433 mph (697 
km/h) at 30,000 ft (9.145 m); climb to 20 .. 000 ñ 
(6,095 m) in 20 minutes O seconds; service ceiling 
41,000 ft ( 12,495 m); range 1.900 miles (3,058 km) 
with drop tanks. 
Weigh ts: empty 9,950 lb (4,5 13 kg); maximum 
take-off 17,500 lb (7 ,938 kg) . 
Dimensions: span 40ft 9.25 in ( 12.43 m); length 36 
ft 1.65 in ( 11.02 m); height 14ft 8 in (4.47 m); wing 
area 300.0 sq ñ (27.87 m2). 

Armament: eight 0.5-in ( 12.7-mm) machine guns 
and up to 2,500 lb ( 1,134 kg) of disposable stores. 

More P-47s were builllhan any 01her Americanfigluer 
in his10ry, and 1he 1ype was ti prodigious pe1jormer in i1s 
definiliveform. 
C 1988. Bchto-Setvice SA. ~va Pholo: P. Gufnn 
C 1990. TrmsbUoaandld>pUIIMby F..duo-S<n-occ SA DI OOSQ6.1S 
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Transport and utility 

Douglas· C-54 SKYMASTER 

Civil development 
In June 1938 Douglas flew the prototype of an 
advanced four-engined airliner with tricycle land­
ing gear and pressurized accommodation. This 
DC-4E was in reality too advanced for its period 
and, suffering many problems with severa! of its 
systems, was cancelled. The same basic concept 
was then used for the DC-4 of 1939, which was 
unpressurized and featured simplified systems. 

Military requirement 
The USA became embroiled in the Second Wor1d 
War before the new DC-4 could fly, and the type 
was then adapted with little difficulty as the C-54 
Skymaster to meet a US Army Air Forces' re­
quirement for a trans-oceanic transport. The type 
first flew in February 1942. Production for the 
military eventually totalled 1,122 aircraft that 
served with Little glamor but great distinction. 

Principal versions 
C-54 (militarized DC-4A airliners), C-54A (C-54 
variant with different ehgines and usable in the 
convertible passenger/freight role thanks to its re­
inforced floor and cargo doors), C-54B (heavier 
C-54A with provis ion for Litters), C-54C (YIP 
transport), C-54D (re-engined C-54B), C-54E 
(long-range version), C-54G (high-density pas­
senger transport), R4D- 1/4 (US Navy equivalents 
ofthe C-54,A, D, and G), Skymaster Mk 1 (British 
equivalent of C-54B/D). 

Principal users 
Great Britain and USA. 

,.---- TECHNICAL DATA 
Type: Douglas C-54A Skymaster six-crew long­
range transpon. 
Engines: four 1,290-hp (962-kW) Pratt & Whimey 
R-2000-7 radial pisten engines. 
Performance: maximum speed 275 mph (442 
km/h) at optimum alti tude; climb to 1 O,OOOft (3,050 
m) in 14 minutes 48 seconds; serví ce ceiling 22,000 
ft (6,705 m); range 3,900 miles (6,275 km). 
Weights: empty 37,000 lb ( 16,783 kg); maximum 
take-off 62,000 lb (28,123 kg). 
Dimens ions: span 117ft 6 in (35.81 m); length 93ft 
10 in (28.60 m); height27 ft6 in (8.38 m); wingarea 
1,460.0 sq ft ( 135.63 m2

). 

Payload: 50 passengers or freight. 

The C-54 S/..:ymaster was the military countelpartto the 
DC-4, and was a worklwrse transpon of the Second 
Wor/dWar. 
C 1988, Edjlo·Servlc:e SA. Geneva 
C 1990, Transl:nlon and adapta11on by Edito-Servicc SA 

Photo: P. 8igel 
DI 07SIJ6.16 
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Fighter 

Dassault SUPER MYSTERE B-2 

Successor to the Mystere IV 
From the Mystere IV series Dassault developed a 
more capable warplane that ftrst flew in March 
1955 as the Super Mystere 8-l. This achieved 
supersonic flight in its test program, and the 
resulting Super Mystere B-2 is reckoned to have 
been the ftrst European warplane of the produc­
tion typecapableofbesting Mach 1 inlevel flight. 
By comparison with the Mystere, the Super 
Mystere featured greater sweep on the flying 
surfaces, a th.inner wing section. and an oval 
rather than circular inlet at the nose. 

Production and service 
Production began in 1956, and the Super Mystere 
B-2 entered service late in 1957. The availability 
of these 156 aircraft complete! y transformed the 
nature and capabilities of French air defense, but 
the type remained in front-line service for only a 
relatively short time before it was overtaken by 
thc Dassault Mirage m series, when it was rele­
gated to secondary roles such as weapon trials. 
Additional production was undertaken forlsrael, 
which bought 24 aircraft for use mainly in the 
ground-attack role. 

Principal version 
Super Mystere B-2 (first and only production 
model). 

Principal users 
France, Honduras, and Israel. 

.-----TECHNI CAL DATA 
Type: Dassauh Super Mystere B-2single-seat fighter 
and fighter-bomber. 
Engioe: one 9,833-lb (4,460-kg) reheated thrust 
SNECMAAtar IOIG-213 turbojet. 
Per formance: maximum speed 743 mph ( 1,195 
km/h)orMach 1.125 at39,370 ft (12,000 m); initial 
clirnb rate 17,505 ft (5.335 m) per minute; service 
ceiling 55.775 fl ( 17.000 m); range 540 miles (870 
km). 
Weights: empty 15,282 lb (6,932 kg); maximum 
take-off 22,046 lb ( 10,000 kg). 
Dimens ions: span 34 fl 6 in ( 10.52 m); length 46 ft 
4.25 in ( 14.13 m); height 14 fl 11 in (4.55 m); wing 
arca 376.75 sq fl (35.00 m2) . 

Armament : two 30-mm cannon and up 10 2,205 lb 
( 1,000 kg) of disposable stores. 

This Super Mystere 8 -2 was one of the last in Frenc/1 
service, and is seen during 1977. 
C 1988, Edito-Sc:l"\'ice SA, Oc-neva Phoco: SlRPNAir 
e 1990, Trantlii..LIOn tnd Jldnpuulon by &hto-SeNiceSA DI 07$06-17 
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Transport and utility 

Max Holste MH.1521 BROUSSARD. 

lnnovative design 
In June 1951 Max Holste flew its MH.l 52 proto­
type designed as a high-wing braced monoplane 
to mcet a French army requirement for a light 
liaison and observation plane. The type was 
powered by a 220-hp (164-kW) Salmson 8As 
inline engine (a French vcrsion of a German 
engine of the Second World War, the Argus), but 
fai led to secure any production order as the army 
had abandoned its requirement for so low-pow­
ered a type. 

Slighl enlargement 
The company then decided to produce a s lightly 
largcr but considerably more powerful version, 
and this flew m November 1952 as the MH.l 521 
with an R -985 radial piston engine. This develop­
ment found immediate favour, and comparatively 
large scale production was undenaken to meet 
both civil and military orders. A single conver­
sion, the MH.I 522, with full-span leading edge 
slots and dout;>le-slotted trai ling edge flaps, first 
flew in 1958 and revealed excellent STOL capa­
bility, but no production was undertaken. 

Principal vers ions 
MH.I 521 Broussard (utility transport), and 
MH.IS2LA Broussard (version with equipment 
for agricultura! use). 

Principal users 
Cameroun, Central African Republic, Chad, 
Congo, Dahomey, France, Gabon, Ivory Coast, 
Madagascar, Mauritania, Niger, Senegambia, 
and Upper Volta. 

TECHNlCAL DATA 
Type: Max Holste MH.1521 Broussard one-crew 
utility transpon. 
Engine: one 450-hp (336-kW) Pran & Whimey 
R-985-AN-1 radial piston engine. 
Performance: maximum speed 168 mph (270 
km/h) at 3,280 ft ( 1,000 m); initial climb rate 1,180 
ft (360 m) per minute; service ceiling 18,045 fl 
(5,500 m); range 500 miles (805 km). 
Weights: empty 3,373 lb ( 1,530 kg); maximum 
take-off 5,5 12 lb (2,500 kg). 
Dimensions: span 45 ft 1.25 in (13.75 m); length 
28ft 4.5 in (8.65 m); height 12ft O in (3.65 m); wing 
area 271.26 sq ft (25.20 ml). 
Payload: four passengers or freighL 

The MH./521 Broussard proved a long /ived type and, 
after srerling sen•ice with the Frencl1 in the lllility and 
obsen-ation roles, was distribmed to the air arms of 
France's ex-co/onies in Africa. 

------
CI I98H, Ed:it:o-Servkt SA. Oene\'a l•hoco: SlRPA/All' 
C 1990. Translalion nlld nd11p1111ion by Edito-Sc!fvice SA 01 075(16..18 
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Trainer 

North American T-28 TROJAN 

Pos t-war tra iner 
lmmediately after the end of the Second World 
War, the US Anny A ir Forces started the quest for 
a new trainerto replace theAT-6Texan. It is hardly 
surprising, however, that the contract for the 
Texan 's replacement went to the same company, 
North American. The first XT-28 prototype tlew 
in September 1949, and though superfic ially 
similarto theAT-6 in configuration, was a modern 
stressed skin plan e with considerably more power. 

USAF order 
By this time the USAAF had become the USA ir 
Force, and this ordered the new trainer into pro­
duction as theT-28ATrojan, ofwhich ! , 194 wcre 
built with the 800-hp (597-kW) Wright R-1300 
radial engine. In 1952 it was decided to standard­
ize basic trainers within the US forces, and the US 
Navy adopted a version of the Trojan as the T-288 
with considerably more power formuch irnproved 
performance. These 489 aircraft were followed 
by 299 examples of the T-28C with an arrester 
hook to provide deck landing capability. ln 1962 
North American produced a weapon training and 
Iight auack model with six underwing hardpoints, 
and this T-280 model was produced to the extent 
of 399 conversions, of which many were used by 
France with the name Fennec; theAT- 28D was an 
attack trainer equivalen!. 

Principa l versions 
T-28A Trojan (air force trainer), T-288 (uprated 
naval trainer), T-28C (naval trainer with arrcster 
hook), and T-280 (conversion for weapon train­
ing and light attack/counter-insurgency). 

Principal users 
Argentina, Bolivia, France, Kampuchea, Laos, 
Thailand, USA, and Zaire. 

.---- TECHNICAL DATA -
Type: NorthAmerican T-288 two-seat basic trainer. 
Engine: one 1,425-hp (1.063-kW) Wright R- 1820-
86 Cyclone radial piston engine. 
Performance: maximum speed 343 mph (552 
km/h) at optimum altitudc; initial c limb rate 3,540 ft 
(1,079 m) per minute; service ceiling 35,500 ft 
(10,820 m); rangc 1,060 miles (1,706 km). 
Weigbts: empty 6,424 lb (2.914 kg); maximum 
take-off 8.500 lb (3,856 kg). 
Dimensions: span 40ft 1 in (12.22 m); length 33ft 
O in ( 10.06 m); height 12 ft 8 in (3.86 m); wing arca 
268.0 sq ft (24.90 m1). 

Armament: none. 

These are examples of the T-280 light auack com•ersion 
of earlier pure trainers. --------------------e 1988, Edito-Servk:c: SA, Or:neva Phoco: S U.A.A. 
C 1990, TriUlllllliOn and ndtlpuulon by &h11)-ServiocSA DI 07S 06-19 
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Transport and utility 

Junkers Ju 52/3m 

Early development 
The Ju 52/3m was a simple yet highly effective 
development ofthe J u 52 transport, the addition of 
two more engines tumingan indifferent performer 
into a capable transport. The prototype ftrst flew 
in April 1931, and by 1932 Lufthansa had a 
sizeable Ju 52/3m fleet. Useful salea were also 
made to other airlines. 

lnto uniform 
It was when the German air force developed an 
interest in the type that the production rate soared. 
A few early examples were operated in the bomber 
role pending the delivery of purpose designed 
bombers, but it was as a military transport and 
paratroopi ng/gl ider-tug type for the airbome forces 
that the Ju 52/3m acquired immortali ty. Total 
production was about 4,850 aircraft, and sorne are 
still airworthy. 

Principa l versions 
Ju 52/3mge (civil passenger transport), Ju 52/3m 
g3e (bomber-transport), Ju 52/3m g4e (improved 
bomber-transport), Ju 52/3m g5e (military trans-
poft), Ju 52/3m g6e (improved transport, sorne 
complcted as floatplanes), Ju 52/3m g7e (trans-

Principal users 
Croatia, France, Germany, Hungary, Portugal, 
Romania, South Africa, Spain, Switterland, and 
U S SR. 

...---- TECHNICAL DATA 
Type: Junkers Ju 52/3m g7e lhree-crew multi-role 
transpon. 
Engines: three 830-hp (619-kW) BMW 132T-2 
radial piston engines. 
Performance: maximum speed 178 mph (286 
km/h) at 4,590 ft ( 1,400 m); climb to 9,845 ft 
(3,000 m) in 19 minutes O seconds; service ceiling 
18,045 ft (5,500 m); range 930 miles ( 1,500 km). 
Weights: empty 14,328 lb (6,500 kg); maximum 
take-off24,320 lb (11,030 kg). 
Dimensions: span 95ft 10 in (29.20 m); lengtb62ft 
O in (18.90 m); height 14ft 1 O in ( 4.52 m); wing area 
1,189.41 sq ft (110.50 m2). 

Armament: four7 .92-mm (0.312-in) macbine guns 
in dorsal and beam positions. 
Payload: 18 troops, or 12 liners, or freighl. 

port with autopilot and larger batch), Ju 52/3m A Jegendary rransport,the Ju 52/3m was born in peace, 
g8e (convertible transport), Ju 52/3m g9e (gl ider pe1jormed superbly in a violem war, and rilen returned 
tug), J u 52/3m g 12e (improved civi 1 and mi litary ro rhe humdrum e.xistence of rhe civil rransporr world J 
transport), and Ju 52/3m gl4e (transport with despire irs reclmical obsolescence. 
armor proteclion and improved guns). o t9U. I1diiO-S<rvicesA.o-•a Phoo:t: S.H.A.A. 

0 l990. Transla1íonand adlputlon by Ed110-St:rvia SA DI 07j ()6..20 
Printcd in ltaly ll:---------'_ 
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Attack and clase support 

Fairchild Republic A-10 THUNDERBOLT 11 

Competitive fly-off 
ln 1967 the USA ir Force launched a program for 
a subsonjc tactical support warplane able to carry 
a large warload in the primary anti-tank role. 
Prototypes were ordered from Fairchi.ld Republic 
and Northrop, the former 's YA- 1 OA firstflyii1g in 
May 1972. The YA-lOA was evaluated competi­
tively agains t the YA-9A, and declared winner of 
the competition in 1973. 

Tank buster 
The Thunderbolt ll was designed as a low-cost 
type, and therefore lacks all-weather capability 
and relies on the pilot's head-up display for accu­
rate weapon delivery. Total production was 723 
aircraft designed specifically to survive against 
Soviet battlefield airdefensesand knock out Soviet 
armor. Survivability was provided by widely 
separated engines, a titanium armor bath for the 
pilot and primary systems, and multiple redun­
dancy of the structure and systems. Offens ive 
capabi.lity was provided by the GA U-8/AAvenger 
seven-barrel cannon firing depleted uranium 
projectiles, and a large load of varied ordnance 
(including six Maverick a ir-to-surface missi les) 
carried under the fuselage and wings. Despite the 
type's protective features and !ow-level agility, 
there are now serious doubts about the A-10A's 
survivability because of its very low speed and 
comparatively large size. 

Principal version 
A-lOA Thunderbolt O (sole production version). 

Principal user 
USA. 

TECHNTCAL DATA -----, 
Type: Fairchild Republic A-lOA Thunderbol t U 
single-seal tacrical suppon and anri-iank warplane. 
Engines: two 9,065-lb (4,111-kg) thrust General 
Electric TF34-GE-1 00 rurbofans. 
Performance: maximum speed 439 mph (706 km/ 
h) at sea leve!; initial cl imb rate 6.000 ñ ( 1 ,830 m) 
per minute; service cei ling not revealed; radius 288 
miles (463 km) witb a loiter of 1 hour 42 minutes. 
Weights: empty 24,960 lb ( 11,322 kg); maximum 
take-off 50.000 lb (22,680 kg). 
Dimensions: span 57 ft6 in ( 17.53 m); length 53 f1 
4 in (16.26 m); heigh1 14 ft8 in (4.47 m); wing area 
506.0 sq ñ (47.0 1 m2) . 

Armament: one 30-mm multi-barrel cannon and up 
to 16,000 lb (7 ,258 kg) of d isposable stores. 

The projecriles of rhe massive 30-mm multi-barrel 
cami0/1 are the A-lOA Tlnmderbolt 1/'s main weapon 
againsttanks ar short range. 

O 1988. Edho·Sen-le~ SA. Oeneva Photo: S01Jamander 
Cl 1990, Tmnshuion ttnd udaptation b)' Edito-ServiceSA DI 07509.01 
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Attack and close support 

Sukhoi Su-22 "FITTER" 

"Swing-wing" version of the S u-7 
Derived from the Su-7 attack fighter with "swing­
wing" outer panels for improved fie ld perform­
ance, greater range, and increascd warload, the 
Su-17 is one of the most imporrant tactical war­
planes in the inventory ofthe USSR and its allies. 
The type was first tlown in 1966, and has since 
bcen dcveloped in severa! models. 

Export version 
The versions ofthe "Fitter" produced forexport LO 

non-Warsaw Pact nations are the Su-20 and Su-
22. The Su-20 has a lowerelectronic standard than 
the Su-17, and the Su-22 is additionally distin­
guishable from the Su-17 by its bulged rear fuse­
lage (dictated by use of a Tumanski i rather than 
Lyul'ka turbojet) and a short rear shroud. The 
model is generally configured for use with less 
advanced weapons. 

Principa l vers ions 
Su-22 "Fitter-F" (equivalent of the Su-17M "Fit­
ter-D" with limited-coverage radar warning rc­
ceiver. few navaids. and obsolescent weapons). 
Su-22 "Fiuer- G" (equivalent ofthe Su- 17 "Fitter­
G" two-seat conversion and continuation tra iner 
with a drooped nosc section), and Su-22 "Fiuer-J" 
(equivalen! oftheSu-17"Fitter-H"with increased 
fucl capacity anda more angular dorsal fin). 

Principal users 
Libya and Peru. 

TECHNICAL DATA 
Type: Sukhoi Su-22 "Fiuer-F" single-seat ground 
anack figh ter. 
Engine: onc 25.353-lb ( 11.500-kg) reheated thrust 
Tumanskii R-29BS-300 turbojet. 
Performance: m:u.imum ~peed 1,379 mph (2.220 
km.lh) or Mach 2.09 at 36,090 ft ( 11.000 m): initial 
climb ratc 45.275 ft ( 13.800 m) per minute: service 
ceiling 59.055 ft ( 18.000 m): radius 425 miles (685 
km) with a 4.409-lb (2,000-kg) warload. 
Weights: empty 22,046lb (10.000 kg): maximum 
take-off 39,021 lb ( 17,700 kg). 
Dimens ions: span45 fl 3 in (13.80 m}spreadand32 
ft 10 in (10.00 m) swcpt: length 61 ft 6.25 in ( 18.75 
m): heigh t 16 n 5 in (5.00 m): wing area 430.0 sq ft 
(40.00 m1) spread and 398.0 sq ft (37.00 m2) swepl. 
Arrnament : two 30-mm can non and up to 7 ,000+ lb 
(3. 175+ kg) of di~po~able ~tores. 

An Su-22 "Fiuer-J" ofthe Libyan a ir force.ln 1981 two 
Sllcfl Libyan aircraft were destroyed by US Navy Gmm­
mon F-14A Tomcms overthe Mediterraneon ofter slwp­
ing up j'or 011 auack 011 the American jighters. 
O 1988. Echto-Sef'\;ce SA, C'..tnt'\la Pboto: S.a.Jamanótr 

1990. Tfan~;l•ti!On and adaptatl~n h)· td11~c:cSA DI 07$09.02 
PrioiCd in h.al) 
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Medium bomber 

Vickers WELLINGTON 

Vickers know-bow 
Vickers designed its Type 271 using the geodetic 
construction pioneered by the Wellesley bomber, 
and the prototype first flew in June 1936. The rype 
was ordered into production as the Welling10n M k 
I with Vickers turrets includinga retractable ventral 
"dustbin" Lype. 

Disastrous baptism of fire 
The WeJJington appeared in steadi ly improved 
variants, and was initially 11own as a da y bomber 
in the Second World War. However, its Josses in 
early battles were so high tbat the type was there­
after used only for night bombing, and here it was 
tbe mainstay of the British effort until the Avro 
Lancaster was in widespread service. From 1943 
the lype was successfully adapted for a number of 
al ternative roles. 

Principal versions 
Wellington Mk 1 (initiall83 aircraft), Welling ton 
Mk IA ( 187 with Nash & Thompson lurrets), 
We llington Mk IC (2,685 of the definitive early 
model with ventral turret replaced by beam guns), 
Wellington Mk U (401 with 1,145-hp/854-kW 
Rolls-RoyceMerlin X inlines), Wellingron Mk In 
( 1,519 with 1,375- hp/1 ,025-kW Bristol Hercu1es 
III or 1 ,425-hp/1 ,062-kW Hercules XI radials and 
a four rather than two-gun tail turret), Wellington 
M k IV (220 with 1 ,050-hp/789-kW Pratt & 
WhitneyTwin Waspradials), and Wellington B.Mk 

X (3,803 definitive aircraft with 1,675-hp/1,249-
kW Hercules VI or XVI radials). 

Principal users 
Australia, Canada, and Great Britain. 

TECHNICAL DATA 
Type: Vickers Wellington Mk IC six-seat medium 
bomber. 
Engines: rwo 1 ,000-hp (746-kW) BristOI Pegasus 
XVIII radial piston engines. 
Performance: maximum speed 235 mph (378 km/ 
h) at 15,500 ft (4,725 m); initial climb rate 1,120 ft 
(341 m) perminute; serviceceil ing 33,000 ft ( 10,060 
m); range 2,550 mi les (4,104 km). 
Weights: empty 18,556 lb (8,417 kg): maximum 
take-off 28,500 lb ( 12.928 kg). 
Dirnensions: span 86ft 2 in (22. 73 m}; length 64 ft 
7 in ( 19.68 m); height 17ft 5 in (5.3 1 m}: wing area 
840.0 sq ft (78.04 m2) . 

Armament: six 0.303-in (7.7-mm) m ach ine guns in 
nose and tail turrets and two beam posiüons, and up 
ro 4,500 lb (2,04 1 kg) of bombs. 

After srerling service as a bomber up to 1942. rile 
Wellington was diverred increasingly to altemative 
roles such as gwmery rraining as seen in rhis 1943 
photograph. 

C 1988. Edho-SetvJCt SA. Oentvu Pbolo: SuJamandcr 
O 1990, Trnn'if:uion nnd OO:apuuion by Edito·ServiceSA 01 005 09.03 
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Medium bomber 

Martin B-26 MARAUDER 

Bu y before t1y 
The B-26 was designed toa 1939 requirement for 
afastmediumbomber,and 1,131 a ircrafthadbeen 
ordered before the first example flew in Novem­
ber 1940. The type had good performance, but 
high take-off and landing speeds caused many 
accidents before pilots developed the right skil ls. 

A devastating war plane 
The Marauder was operated in nearly every theater 
involving the USAAF, and acquired a superb 
reputation as a multi-role attack warplane pos­
sessing high performance and great operational 
flexibi liry, the latter including torpedo bombing. 

Principal versions 
B-26 (20 1 with 1,850-hp/1 ,379-kW R-2800-5 
radials, single 0.3-in/7.62-mm guns in the nose 
and tail positions,and two0.5-in/12.7-mmguns in 
the dorsal turret), B-26A and, in British service, 
Marauder Mk I (139 with four heavy machine 
guns and provision for one 22-in/559-mm tor­
pedo), 8-268 and Marauder Mk IA ( 1,883 with 
different engines and, in the last 1,242 machines, 
span increased by 6 ft/1.83 m), B-26C and Ma­
rauder Mk II ( 1,235 as 1ate-model B-26C from a 
different line), B-26F (300 based on B-26C with 
increased wing incidence), B-260 (893 with 
equipment changes), and Marauder Mk ID (B-
26F/Gs in British service). 

Principal users 
Australia, France, Great Britain, South Africa, 
and USA. 

TECHNJCAL DATA 
Type: Manin B-26G Marauder seven-sem med.ium 
bomber. 
Engines: two 2,000-hp ( 1.491-kW) Pratt & Whit­
ney R-2800-43 radial piston engines. 
Perrormance: maximum spced 283 mph (455 km/ 
h) at 5,000 ft (1 ,525 m); initia l c limb rate 1,000 ft 
(305m) per minute; service ceiling 19,800 ft (6,035 
m); range 1.100 miles (1.770 km). 
Weights: empty 25,300 lb (11,476 kg); maximum 
take-off 38,200 lb ( 17,327 kg). 
Dimensions: span 7 1 ft O in (2 1.64 m); length 56 ft 
1 in (17.09 m); height 20ft 4 in (6.20 m); wing area 
658.0 sq ft (63. 13 m2). 

Armament: 1 l 0.5-in (12.7-mm) machine guns in 
fixed nose. trainablc waist and turreted dorsal and 
tail posi tions, and up to 4,000 lb ( 1,814 kg) of 
bombs. 

E/egam bultmforgiving, rhe Marauder was beuerliked 
in opera/ional sq11adrons rilan rraining unirs. where 
11nre[ined pi/or ski/ls caused large 1111111bers of take-off 
and landing accidenls. Combar/osses were 911 aircraji 
in129,943 sorties. 
Cl 1988. EdilO•Ser'\<ice SA. Ocneva Photo: S:tlamander 
C 1990, Trnnsln1ion nnd ndopuuion b)' Edito-Set\•ice SA DI 075 09.04 
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Medium bomber 

Lioré et Olivier LeO 451 

Beautiful yet practica! 
The. LeO 45 l resulted from a 1934 requirement 
for a day bomber. and first flew as the LeO 45 
prototype in January 1937 with l ,080-hp (805-
kW) Hispano-Suiza 14Aa engines that proved 
very troublesome. Performance was good, but 
because another engine type had to be installed 
and the tai l unit had to be revised to cure control 
problems at take-off, it was March 1939 before 
the first production LeO 45 l was del ivered by 
SNCASE, the nationalized group that had ab­
sorbed LeO in January 1937. 

Bomber sacrifice 
By this time l ,873 aircraft were on order, but only 
452 had flown before the collapse of France in 
June 1940. Of the 220 aircraft delivered by May 
1 O, 1940, onl y half were opcrational and these 
were wasted in day anacks on German armored 
formations. Another225 a ircraft were ordered by 
the Yichy regime in 1941, and the type remained 
in service to 1957. mostly in specia1-pw·pose 
conversions. 

Principal versions 
LeO 4518.4 (677 bombers), LeO 451 C ( 12 con­
versions as 12-passenger transpons). LeO 45 1E.2 
( 12 two-scat conversions for glider-towíng), LeO 
45 1 T(15+conversions as transports for fuel or 17 
troops), LeO 453 (post-war conversions wíth 
1.200-hp/895-kW Pratt & Whitney R-1830-67 

radíals for communications and SAR), and Leo 
455Ph (five post-war conversiotls for photo- sur­
vey). 

Principal users 
France, Germany, and Italy. 

TECHNICAL DATA 
Type: Lioré et Olivier LeO 45 1B.4 four-seat me­
dium bomber. 
Engines: rwo 1, 140-hp (850-kW) Gnome-Rhone 
14N-48/49 radial piston engines. 
Performance: maximum speed 308 mph (495 km/ 
h) at 15,750 ft (4,800 m); c limb to L6,405 Ft (5,000 
m) in L4 minutes O seconds; service ceil ing 29,530 
ft (9,000 m); range 1.429 miles (2,300 km). 
Weights: empry 17,229 lb (7,815 kg); maximum 
take-off 25,133 lb ( 11,400 kg). 
Dimensions: span 73 ft 9.75 in (22.50 m); length 56 
Ft 4 in (17 .17 m); height 17 ft 2.25 in (5.24m): wing 
area 731.97 sq ft (68.00 m2) . 

Armament: one 20-mm C<mnon and, in later a ir­
craft, two 7.5-mm (0.295-in) machine guns in re­
tractable dorsal rurrer, two 7.5-mm (0.295-in) ma­
chine guns (one fixed forward tl ring and one in 
ven tral posi tion), and up 10 4,409 lb (2,000 kg) of 
bombs. 

A pair of LeO 451 son parro/ over Tunisia during !he 
Secortd World War. ----------------------e 1988. Eclilo-Serv-iee SA. Gene\'3 
Cl l990, Trnnsllllion nnd :~daptaUon by Edito-Savice SA 

Pho1o: S.H.A.A. 
DI 07509.05 
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Fighter 

Dornier Do 335 PFEIL 

Original ity a t work 
Following validation of the concept with the 
Goppingen Go 9 research plane of 1939, the Pfeil 
(arrow) was a bold and o riginal attempt to produce 
a hjgh-performance warplane of twin-engined 
layout without the drag penalty and asymmetric 
thrust problems associa ted with wing-mounted 
engines. The original Do P.231 project was for a 
high-speed bomber, but the basic concept was 
then recast as an inteceptor and then multi-role 
fighter as the interna! bomb bay allowed the 
carriage of a useful drop load. The first Do 335 
prototype flew in September 1943 with tricycle 
landing gear and lhe engines arranged as nose­
mounted tractor and tai l-mounted pusher units. 

Extensive development 
The Do 335 offered considerable potential, and 
development was centered on variants capable of 
undertaking rhesingle-seat lighter-bomber, single­
sea! long-range reconnaissance, two-seat night 
fighter, two-seat trainer, and single-seat heavy 
fighter roles. None of these progressed past the 
prototype or even pre-production stage, so of the 
37 aircraft bui lt none reached operational status. 
Planned developments were the Do 425 night 
fighter, the Do 535 with a Heinkel turbojet in place 
of the rear engine, and the Do 635 with two 
airframes joined by a new wing center section. 

Principa l version 
Do 335A (fighter-bomber model). 

Principal user 
Germany. 

TECHNICAL DATA 
Type: Domier Do 335A- I Pfeil single-seat fighter 
and fighter-bomber. 
Engines: rwo 1 ,750-hp ( 1 ,305-kW) Daimler-Benz 
DB 603A-2 in line piston engines. 
Performance: maximum speed 478 mph (770 km/ 
h) at 21,000 ft (6,400 m); climb to 26,250 ft (7, 100 
m) in 14 minutes 30 seconds: service ceiling 37,400 
ft ( 1 J ,400 m); range 857 miles ( l ,380 km). 
Weights: empry 16,3 14 lb (7 ,400 kg); maximum 
take-olf2 1 ,1641b (9,600 kg). 
Oimensions: span 45 ft3.75 in ( 13.80m): length45 
ft 5.25 in (13.85 m); height 16 n 4.75 in (5.00 m): 
wing area 414.42 sq ft (38.50 m2). 

Armament : one 30-mm and rwo 15-mm cannon 
and up to 2,205 lb ( 1 ,000 kg) of bombs. 

The Do 335 was an original auswer to tite probfems of 
using twoeugines in a singfe-seatfighter. bw rhe nem·est 
ir got ro operational status was Erprobungskommando 
335, an operationaf evaluar ion w1it, during the spring 
of/945. 
e 1988. Edno-~-owlec SA. (i(IIICI/11 Pho¡o: SBbtrutndc.r 
O 1990. Tr.m~latioo and adapcation by Edilo-Service SA DI 07!\ OCJ.O(t 
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Fighter 

Northrop P-61 BLACK WIDOW 

Purpose-designed night fighter 
In January 194 1 the US Army Air eorps con­
rractcd for its lirst radar-equipped warplanc de­
signcd from thc start specifically for thc night 
lightcr role. The XP-6 1 that first new in M ay 
1942 was a large machine with a central naccllc 
for rhc crcw, radar, and armament, and its tail unir 
was supponed on booms stretching rcarward as 
extcn~ion!> of the engine nacelles. 

Black Widow a t war 
P-61 As were delivered from the end of 1943. and 
the typc cntcred combat in the Pacilic thcarer in 
mid-1944. Thereafterthe three P-61 modcls scrvcd 
as fightcrs and night intruders in the Pacific and 
European campaigns. Total production, includ­
ing othcr variants, was 742 aircrafl. 

Principa l vcrs ions 
P-61A (200 aircraft, all butthe first37 dclivcrcd 
without thc dorsal machine gun barbcttc that 
was found to cause tail buffeting), P-61 B (450 
aircraft. the last 250 with the dorsal barbcttc 
reinstated, similar to the P- 61 A but with under­
wing auachmcnts for four 1.600-lb/726-kg 
bombs), P-61 e (41 aircraft with 2,800-hp/2,088-
kW R-2800-73 engines). P-61G ( 16 P-618 con­
vcrsions for unarmed weather rcconnaissancc). 
F-15A Reponer (36 post-war rcconnaissancc 
aircraft la ter redesignated RF-6 1 e and produccd 
from uncompleted P-61 e airframes), and F2T-I N 

( 12 P-61 As used by thc US Navy as night fighter 
training aircraft). 

Pr incipal user 
USA. 

TEeHNi eAL DATA --­
Typ e: Nonhrop P-61 B BlacJ.. Wido" three-sem 
night fighter and intrudcr. 
Engines: two 2.000-hp ( 1.491 -1. \V) Pran & Whit­
ney R-2800-65 radial pi\ton engines. 
Pe rformance: maximum ~peed 366 mph (589 km/ 
h) at 20.000 ft (6,095 m): climb to 20.000 ft (6.095 
m) in 12 minutes O ~cconds: scrvice ceiling 33.100 
ft ( l 0,090 m): rangc 1,350 miles (2, 173 km). 
Weights: empty 23.450 lb ( 10.637 kg): maximum 
take-off 36,200 lb ( 16,420 kg). 
Dimensions: span 66ft O in (20.l2m): length 49 rt 
7 in (15.11 m): hcight 14ft 8 in {4.47 m); wing arca 
662.35 sq ft {61.53 ml). 
Armament: four 20-mm cannon and four 0.5-in 
{ 12.7-mm) m achine gun\. and up to 6.400 lb (2,903 
kg) of bomb~. 

A P-61 8/ack Widow of 1111! Europeon-based 9111 Air 
Force duri11g 1he Second World Wor. 
Cl 19kM. Edito-Strvice SA. Gene,· a 

1990. Traru.L:uion and aJ.1pat1tJn b) 

-------
rh01o: Salamallll.:r 

ldttn S<f\·tt.~S,\ DI 01$ 0Q.07 
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Fighter 

Pfalz D XV 

The ultimate Pfalz 
Thc last single-seat fightcr developed by Pfalz in 
the First World War was its D XV. Earlier the 
company had produced the D XIV protorypc, 
which was in essence an enlarged D XII with a 
Bcnz Bz.IVü high-comprcssion engine. From this 
was e volved the D XIV with reduced-span wings, 
a plywood-covered fusclagc of the semi-monoco­
que type strut-mountcd bctween the wings, and all 
Oying/landing wings climinated from the wing 
cellule to reduce drag. 

Overlaken by time 
Thc D XV proved LO be fast and maneuverable, 
and though sorne landing di friculties were caused 
by a s i ight tail-heavincss, this problem could ha ve 
bccn climinated withoul unduc difficulty. Thc D 
XV was officially lypc tcsted on Novembcr 4, 
1918, exactly one wcek bcfore the end ofthe war, 
and plans were in hand for production aircraft to 
equip Bavarian nying units of the imperial Gcr­
man air service. Thc lnter-AIIied Control Com­
mission claimed after the war thar 180 D XV 
fightcrs had been bu il t, but this was probably thc 
numbcr lo have been built in the first production 
batch. A few aircraft wcre built, however, with 
two different engine rypcs. 

Principal version 
D XV (initial fighter modcl). 

Principal user 
Germany. 

TECHNICAL DATA 
Type: Pfalz D XV single-seat fightcr. 
Engines: one 180-hp (134-kW) Mercede~ D.llla 
inline piston enginc, orone 185-hp ( 138-J.. W) BMW 
Illa inline piston cngine. 
Performance: muximum speed 124 mph (200 km/ 
h) at oprimum ahitude: climb ro 3,280 ñ ( 1,000 m) 
in 2 minutes O seconds; service ceiling 19.685 ft 
(6.000 m); cndurance about 2 hours O minutes. 
Weights : empty 1.642 lb (745 kg) with Mercedes 
engine and 1,627 lb (738 kg) with BMW cngine; 
maximum take-on·2.0391b (925 kg) with Mercedes 
engine and 2,024 lb (9 18 kg) wilh BMW engine. 
Dimensions: span 28 f! 2.5 in (8.60 m): lcngth 21 ft 
4 in (6.50m); hcight 8 ftl0.25 in (2.70m); wingarea 
not revealed. 
Armament: two 7 .92-mm (0.312-in) machine guns. 

The Pfal= D XV appeared so el ose 10 1he end oj1he Firs1 
Worfd War 1ha1 il II'OS probablyfloll'n by more Affied 
pifo1s aj1er 1he war 1/um German pifols during il! This 
is 011 exampfe in French ha11ds duri11g 1919. 

191llit. Edito-~11..~ SA. (i<'nr.,.i 

1990. Tr.uul.illon and aJ.apt.thnn b) Edito--Sc:r•K'1."St\ 
l'bl•to S H.A.A 

f)ffn~ 09.0~ 
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Trainer 

British Aerospace HAWK 

Viceless tra iner 
In 197 1 the Royal A ir Force selectcd the Hawker 
Siddelcy P. l l82 des ign to replace the Hawkc r 
Siddeley (Fol land) Gnat in the basic/advanccd 
training role, and in March 1972 an ordcr for 176 
Hawk T.Mk 1 s was placed. The first Hawk flcw in 
August 1974, and production aircraft were del iv­
ered from November 1976.ln service the type has 
built an exccllent repmation for viceless handling 
in thc basic/advanced flying role. 

Comba! capability 
The Hawk can al so carry a useful warload. which 
suits the typc to thc weapon training and secon­
dary light auack roles. In combination wi th thc 
Hawk's rc lat ivcly high performance, this pcr­
suaded thc Brit ish that the type could be adapted 
as a second-linc air defense fighter. Sorne 88 
aircraft wcrc therefore modified to Hawk T.Mk 
lA standard with wiring for two AIM-9L Side­
winder air-to-air missiles. and also BL 755 cluster 
bombs. There are also advanced anack and multi­
role versions, and anAmerican naval trainer modcl. 

Principal versions 
Hawk T.Mk 1 (trainer with secondary auack 
capability), Hawk T.Mk lA(T.Mk 1s reviscd w ith 
an air defcnsc capability), Hawk Mk 50 (82 cx­
amplcs ofthc HawkT.Mk 1 'sexport version), and 
Hawk Mk 60 (90+ of the current export modcl 

with the 5, 700-lb/2,586-kg thrust Adour Mk 861 
turbofan). 

Principal users 
A bu Dhabi, Dubai , Finland, Great Britain.lndo­
nesia, Kenya, Kuwait , Saudi Arabia, Switzerland, 
and Zimbabwe. 

r---- TECHNICAL DATA --­
Type: British Acro\pace Hawk T.Mk 1 rwo-seat 
basic/advanced nying and weapon trainer. 
E ngine: one5,200-lb(2.359-kg}thrust Rolls-Royce/ 
Turboméca Adour M k 151 turbofan. 
Performance: maximum speed 645 mph ( 1.038 
km!h) at 11.000 ft (3,355m): ini tial climb rate 9,300 
ft (2,835 m} pe r minu te; scrvicc ccil ing 50,000 ft 
( 15,240 m): rad ius 345 miles (556 km) with a5,600-
lb (2,540-kg} warload. 
Weights : empty 8.040 lb (3,647 kg); maximum 
take-off 18.890 lb (8,569 kg}. 
Dimensions : span 30ft 9.75 in (9.39 m}: length 36 
ft 7.75 in (11.17 m); height 13ft 1.25 in (3.99 m); 
wing area 179.6 sq ft ( 16.69 m:). 
Armament: up 10 6.800 lb (3.084 kg) of disposable 
stores. 

Seen he re in combar conji;¡urarion, this Hawk T.Mk lA 
carries Mo Sidewinder air-to-air missi/es as we/1 as a 
30-mm canno11 in an ulldetfusela;¡e pack. 

------
1988, Edito-Ser\o1c;c SA. Oenev• Phoux S:IJaman<kr 
1 990, Trnnd:tticm:u~.ad.:lpU11Uftb) U.ltlo-Ser\'keSA DI 01~09.~ 
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Seaplane 

Shin Meiwa SS-2 

STOL flying boa t 
Resu lt ing from a requirement of the early 1960s 
for an ant i-submarine tly ing boat with compre­
hensive mission electronics and armament, the 
SS-2 first flcw in October 1967 asan advanccd 
type with STOL capabili ry provided by wide­
chord trai ling edge tlaps in the slipstrcam of the 
four largc propcllers. A boundary-layer control 
system, centered on T58-IHI-10 turboshaft, is 
used to eject compressed air over the flaps, clcva­
tors and rudder for fu U control at low speeds. The 
23 production aircraft entered service with the 
designation PS-I , and soon displaycd the ability 
to operatc in waves up to 9.85 ft (3.0 m) high. 

Amphibian ve rsion 
An amphibious version was developed for the 
SAR role as the SS-2A, and first flew in Octobcr 
1974 for service from March 1975 as the US-1 
with faci lities for 20 seated survivors or 12littcrs. 
Production totalled JO aircraft, of which the last 
three aircraft, designated US-lA, were delivcred 
with 3,490-ehp (2,602-kW) T64-1 Hl-10J tur­
boprops later retrofined to the earlier aircraft. 

Principal vers ions 
PS- I (anti-submarine tlying boat). US-1 (SAR 
amphibian with retractable tricycle landing gcar), 
US- 1 A (SAR amphibian with more powerful 
engine). 

Principal user 
Japan. 

TECHNICAL DATA 
n Meiwa PS- I 1 0-scat anLi-submarine 

nym., boat. 
E ngines: four 3.060-chp (2.282-kW) Ishikawajima 
Harima-built General Electric T64-lHI-10 tur­
boprops. 
Performance: maximum speed 340 mph (547 km/ 
h) at 5,000 ft ( 1.525 m); initial climb rate 2.264 ft 
(690 m) per minute; service ceiling 29,530 ft (9.000 
m); range 1.347 miles (2,168 km). 
Weights: empty 57,982 1b (26,300 kg); maximum 
take-off94.799 lb (43,000 kg). 
Dimensions: span 108 ft 9 in (33. 15 m); length 109 
ft 9.25 in (33.46 m); hcigl11 32 1"1 2.5 in (9.82 m) on 
beaching gear; wing arca 1.461.79 sq ft ( 135.80 m'). 
Armament: four 331-lb ( 150-kg) anti-submarine 
bombs carried intemally. four homing 10rpedoes in 
two wing pods. and other weapons carried exter­
naUy. 

The remarkable PS-I STOLflying boar can opera te in 
moderare/y severe sea srates. and rhanks 10 its STOL 
capabiliry has /{lke-offand landiug dis10nces of820 and 
605ft (250 and 185m) respective/y. 

-=-------
O 1988. Edito-Scrvkt'. SA. Ocnc"u Photo: S:a!Jun.anckr 
O 1990, Tran5l:.auoo aod lldilptaLIOn by f..duo-Se,....,ct SA DI 07!1 09.10 
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Seaplane 

AradoAr 196 

Successful contender 
The Ar 196 resulted from a 1936 requirement for 
a reconnaissance floatplane that could be cata­
pulted from the larger German warships, and was 
selected in preference to the rival Focke-WulfFw 
62 biplane after an evaluation in the surnmer of 
1937. TheAr 196 was tested with differentalight­
ing gear (twin tloats or a s ingle m a in tloat and rwo 
small balancing floats), the twin-float arrange­
ment being selected for the Ar 196A that ente red 
service in 1939. 

Shore-based service 
Total production oftheAr 196 was 546, including 
comparatively small numbers built in France by 
SNCA and in the Netherlands by Fokker. These 
aircraf1 equipped 10 shore-based coaslal squad­
rons as wellas Germany's largerwarships right up 
to the end of the Second World War. The type 
operated in areas as widely separatedas theBlack 
Sea and the Bay of B iscay for reconnaissance and 
convoy escort. 

Principal versions 
Ar 196A-0 (pre-production model with only one 
machine gun), Ar l96A-1 (shipbome model), Ar 
196A-2 (coastal model introducing a forward­
flring annament of two 20-mm cannon and one 
7.92-mm/0.3 12-in machine gun), Ar 196A-3 
(definitive model with structural strengthening 
and three-blade propeller), Ar 196A-4 (catapult 

version of A-3), andAr l96A-5 (improved radio 
equipment and two defensive machine guns). 

Principal users 
Bulgaria, Gem1any, and Romanla. 

TECHNTCAL DATA 
Type: Arado Ar 196A-3 two-seat shipbome and 
shore-based reconnaissance floatplane. 
E ngine: one 960-hp (7 16-kW) BMW 132K rad ial 
piston engine. 
Performance: maximum speed 193 mph (310 km/ 
h) at 13, 125 ft (4,000 m); initial climb rate 1,358 ft 
(414 m) per minute; service cei ling 23,025 ft (7 ,020 
m); range 665 miles (1,070 km). 
Weights: empty 6,593 lb (2,990 kg); max.imum 
take-off 8,223 lb (3,730 kg). 
Dimensions: span 40 ft8.25 in (12.40 m); length 36 
ft 1 in (1 1.00 m); height 14 ft7.25 in (4.45 m); wing 
area 305.71 sq ft (28.40 m1) . 

Armament: two 20-mm cannon and rwo 7 .92-mm 
(0.3 12-in) machine guns (one fixed and one train­
able) and up to 1\vo 110-lb (50-kg) bombs. 

An Ar 196 taxiing slowly. The ability to alig/11 0 11 water 
was essemia/for recovety by a parent ship's crane. and 
al so suited the Lype for operation from coasral bases. 
C 1988. EditC><Se:Nice SA. GMeva 
C 1990. Tmn~lation ond ld3pcation by Edho··S~t\'ioe SA 

Ph01o: D.R. 
DI 07~09.1 1 
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Martin PBM MARINER 

Successful flying boal 
Originating from a 1937 requirement for a patrol 
flying boat, the XPBM- 1 first flew in February 
1939 with 1.600-hp (1, 193-kW) R-2600-6 radi­
als, bomb bays in the two engine nacelles, and 
retractable stabilizing floats. The Mariner was 
overshadowed by the numerically superior Con­
solidated PBY, but was a superior machine offer­
ing berter performance with less vulnerabi1ity. 

Versa tili ty 
Production of the Mariner totalled 1.366 up to 
1947, and the type served mainly in the Pacific, 
remaining in service past the Korean War ( 1950-
53) in a number of first- and second-line roles. 

Principa l versions 
PBM-1 (initial model), PBM-3 8 (British Mariner 
GR.Mk 1 with fixed stabi lizing floats and greater 
power). PBM-3C (improved -3B with armor pro­
tection and revised armament including a 4,000-
lb/1 ,1814-kg bombload), PBM-3D(greaterpower 
and provision for an 8,000-lb/3,629-kg warload 
including torpedees), PBM-3R (unarmed trans­
pon for 20 passengers or fre ight), PBM-3S (anti­
submarine model), PBM-5 (2, 100-hp/l ,566-kW 
Pral! & Whitney R-2800-34 Double Wasp radi­
als), PBM-5A (amphibian version with retract­
able tricycle landing gear), PBM-5E (radar-carry­
ing conversion), PBM-50 (SAR model), PBM-
5S (anti-submarine model). 

Principal users 
Argentina, Australia. Great Britain, the Nether­
lands. Urugay, and USA. 

T ECHNICAL DATA 
Type: Manin PBM-3C Mariner seven/cight-seat 
maritime reconnaissance flyi ng bom. 
Engines: two 1 ,700-hp(1,268-kW)Wright R-2600-
12 Cyclonc radial piston engines. 
Performance: maximum speed 198 mph (3 19 km/ 
h) at 13,000 ft {3,960 m); initial climb rate 41 O ft 
(125 m)perminute: serviceceiling 16.900 ft {5, 150 
m): range 2,137 miles {3,438 kmJ. 
Weigh ts: empty 32,378 lb (14,687 kg); maximum 
take-off 58,000 lb (26.31 O kg) 
Oimensions: span 118 ft O in (35.97 m); lcngth 80 
ft O in (24.38 m); hcight 27 ft 6 in (8.38 m); wing area 
1,408.0 sq ft ( 130.80 m2) . 

Armament: seven 0.5-in (12.7-mm) machine guns 
in two-gun nose and dorsalturrets and in single-gun 
beam and tail positions, and up to4,000 lb ( 1,814 kg) 
of bombs or depth charges. 

An effecrive and versatileflying boar, the PBM Mariner 
remained in sen•ice 11p ro /956. 
O 1988. Edito-Sen-ice SA. Cl<-ncYl Phoco: S~Lunander 
C 1990. Tntnslahon and adOlpQhon by Edito-Servicc SA 01 07$09.12 
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Reconnaissance and observation 

Potez 25 

An inler-war celebrity 
Thc Potez 25 was one of the best known aircraft 
bctween lhe world wars, and first flew in 1925 as 
a two-seat observatíon type. The design had un­
equal-span biplane wings and a powerplant 
mounting specially designed to accept most cn­
ginc types in the rangc bctween 400 and 600 hp 
(298 and 447 kW). 

Multiple variants 
Sorne 87 variants were produced to lhe extent of 
sorne 4.100 aircraft in France and four othcr 
countries. A fair numbcr of aircraft were sti ll in 
French service in 1940, and despite its obsolcs­
ccncc the type remained operational in the Far 
East up lo 1945. Therc were a number of special­
purpose aircraft as well as sorne civil models, and 
the type was extensively used in combat by sorne 
export customers. 

Principal versions 
Potcz 25A.2 (observation model), Potez 258.2 
(bomber mode1), Potcz 25Et.2 (two-seat intemlc­
diate trainer model), Potcz 25 Farman (otherwisc 
known as the Potez 25/4 reconnaissance modcl 
with the 500-hp/373-kW Farman 12Wc inline 
engine), Potez 25 Jupitcr (model wilh lhe 420-hp/ 
313-kW Bristol Jupiter radiallicence buih as thc 
Gnome-Rhone Jupiter 9Ac). and Potez 25TOE 
(gcneral-purpose modcl for use in France's colo-

nies and built lo thc extent of 2,270 aircrafl of 
which 297 were cxported). 

Principal users 
China. Estonia, Ethiopia. France, Grccce, Para­
guay, Poland, Portugal. Romania, Switzerland, 
Uruguay, and Yugoslavia. 

TECHNICAL DATA ~ 
Type: Potez 25TOE two-seat general-purpo~e war- 1 

plane. 
Engine: onc450-hp(336-kW) Lorraine 12Eb inline 
piston engine. 
Performance: maximum speed 129 mph (208 km/ 
h) at sea leve!; climb to 3,280 ft ( 1,000 m) in 4 
minutes O seconds: service ceiling 19,030 ft (5,800 
m); range 783 mi les ( 1.260 km). 
Weíghts: empty 3,329 lb ( 1,510 kg); maximum 
take-()ff 5,511 lb {2,500 kg). 
Dimensíons: span 46ft 4.75 in (14.14 m): lcngth 29 
ft 10.25 in (9.10 m): hcight 12ft 0.25 in (3.67 m): 
wing area 505.92 ~q ft (47.00 m'). 
Armament: threc 0.303-in (7.7-mm) or 7.5-mm 
(0.295-in) machine guns (one fixed and two train- 1 
able) and up to 441 lb (200 kg) ofbombs. 

The Por e= 25 was builr inlarge numbers wirh a mtmber 
of dijferem engines ofborh rhe warer-cooled inline and 
air-cooled radialrypes. This example. phorographed 
o1•er France in 1939. has a Renaulr inline engine. 
4':1 J91UI. Edito-Savice SA. <kM'*'~* 
f:. 1990. Transl::tllon •nd ad.1pt::tllon by Edito-Scrvict: SA 

F't!Qtd S II.A.A 
DI 07509.13 
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Land based helicopter 

Mil Mi-6 "HOOK" 

Greal weightlifler 
In 1954 the USSR issued a requirement for a new 
heavylift helicopter meeting a combined civil and 
military specification. The resulting Mi-6 was 
perhaps the single most important step in helicop­
terdcvelopmentand a truly extraordinary achieve­
ment in the field of heavy-lift helicopters, for 
when it firs t flew in September 1957, thc type's 
payload was greaterthan the weightofthe Sikorsky 
S-64 that was the West 's largest helicopter when it 
flew sorne 10 years later! The Mi-6 used a massive 
two-engined turboshaft powerplant (the lirst scen 
in a helicopter). and distinctive features werc the 
clamshell rear doors for straight-in access to thc 
large hold, and dctachable wings spanning 50 ft 
2.5 in ( 15.30 m) to oflload the m a in rotor by some 
20% in forward flight. 

Confirmed performance 
In 1962 the Mi-6 sct no fewer than 14 world 
rccords, including four long- Ji ved ones. The type 
has important applications in the Siberian rc­
sources- exploitation industry, but its capabilitics 
made it an obvious heavy-li f't transpon for thc 
Soviet forces, which too k the bulk of a production 
run cxceeding 800 units. 

Principal versions 
Mi-6 (initial model) and Mi-6A (defmitive pro­
duction model with a number of detail improve­
mcnts). 

Principalusers 
Algeria, Egypt, Ethiopia.lraq, Peru, Syria, U SS R. 
and Vietnam. 

TECHNTCAL DATA :l 
Type: Mil Mi-6A "Hook'' five-crew hcavy trans­
pon hel icoptcr. 
E ngines: two 5,500-shp (4, 10 1-kW) Soloviev D-
25V (TV-2BM) turboshaftS. 
Performance: maximum speed 196 rnph (300 km/ 
h) at optimum altitude: inirial climb rnte not re­
vealed; servicc ceiling 14.765 ft (4.500 m): mnge 
385 miles (620 km) wilh a 17.637-lb (8.000-kg) 
payload. 
Wcights: empty 60,054 lb (27,240 kg); maximum 
take-off93,696 lb (42,500 kg). 
Dimensions: main rotordiameter 114ft 1 O in (35.00 
m): 1ength overnll, rotors tuming 136 ft 11.25 in 
(41.74 m); hcight 32ft 4.25 in (9.86 m); wing area 
10.356.5 sq ft (962.12 m'). 
Payload: 26.455 lb ( 12,000 kg) of freighr or 70 
troops, or 41 liner~ plus rwo attendants. __j 

Despite its age. the Mi-6 remainsan impressi1•e helicop­
ter as indicated by the apparem si:e of the /il'e-blade 
main rotor. 
O 1988, Ed110-St:f'\'ice SA. <kncv• 
O 1990. Tr.tnilnlion •nd td~p!.-thon b) 

l>flo10 SJJ;un:andcr 
Eduo-Sttvice SA O 1 07$ 09.14 
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Naval helicopter 

Sikorsky CH-53 SEA STALLION 

More than worthy successor 
r n the late 1950s Sikorsky began work on thc 
basic dcsign for a successor to the piston-cngined 
S-56. Thc result was a pair of helicopters sharing 
many componems: the S-64 became the CH-54 
Tarhe nying crane. and the S-65 with a conven­
tional but amphibious fuselage bccamc the US 
Marine Corps' CH-53 Sea Stallion transpon heli­
copter. 

C lassic capability 
Fir~t nown in October 1964 for service from mid-
1966, the CH-53 has retractable tricycle landing 
gear and a large hold with straight-in access 
providcd by a rear ramp/door. The type went 
through severa! models in its basic version, and 
has pavcd the way for a much improved series 
with thrce rathcr than two engines. 

Principal vers ions 
CH-53A ( 139 ofthe initial model with 2,850-shp/ 
2,125-kW T64-GE-6 turboshafts anda payload 
of 38 troops, or 24 lillers. or 8.000 lb/3,629 kg of 
interna! frcight including a HA WK surface-to-air 
missile system or 1 05-mrn/4.13-in howitzer, ora 
13,000-lb/5,897-kg slung freight load), Cll-530 
( 126 ofthe improved model with automatic fo ld­
ing of the main rotor blades, considcrably more 
power, and a revised hold for much larger troop 
capacity), CH-53G ( 1 12 examples ofthe CH-530 
version for West Germany. 110 of thcm built 

under ticence by VFW-Fokker). and S-650e 
(version for Austria). 

Principal users 
Austria, lran, Israel, USA, and West Germany. 

TECHNICAL DATA 
Type: Sikorsky Cll-530 Sea Stallion three-crew 
assault transpon hclicopter. 
Engines: two 3,925-shp (2.927-kW) General Elec­
tric T64-GE-413 turbosharts. 
Performance: mmdmum speed 196 mph (315 km/ 
h) at sea leve!: initial climb rate 2,180 ft (664 m) per 
minute: service cei ling 21.000 fl (6.400 m): range 
257 miles (4 14 km). 
Weights: empty 23,485 lb ( 10,653 kg): maximum 
take-off 42,000 lb ( 19,05 1 kg). 
Dimensions: main rotor d i a meter 72 ft 3 in (22.02 
m): length ovcrall, rotors tuming 88 ft 3 in (26.90 
m): heighl24 ft 11 in (7 .59 m): main rotor disc area 
4,099.8 sq n (380.87 m'>· 
Payload: between 55 and 64 troops, or24litters plus 
four attendants, or freight. 

The CH-53A Sea Swllion prm·ed ~·ery successfid in 
service, though the basic desi¡¡n allowed tite steady 
imroducti011 of more power in later models for tite 
carriage of greater payload. 
C 1983, EditG-~t'\·itt SA, (j('ne"n Photo: Salumunder 

1990. Tr.msJatiOrl and lldilrtaht•n bt l!.d•W·St:rnce SA DI 07509.1~ 
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Land bascd helicopter 

McDonnell Douglas ModeiSOO DEFENDER 

Tllustrious lineage 
The Hughes 01-1-6 Cayuse scout hclicopter was 
also produced as the Model500 util ity c ivi l heli­
copter, and this in turn spawned the Model 500 
Defender export military version. In 1984 Hughes 
Helicopters became a McDonnell Douglas sub­
sidiary, and theseries is now known as the MD500. 

Extraordina ry versatility 
The Defender series entered service in 1968 and. 
with more than l.OOOdelivered, is still in develop­
ment and production. The basic airframe has been 
refined and more powerful engines have bcen 
installed, while a diversity of sensor and arma­
ment fits provides maximum versatili ty. 

Principal vers ions 
Model 500M (init ial version with 275-shp/207-
kW Allison 250-Cl8A), Modcl 500MD (defini­
tive early version with 420-shp/313-kW Allison 
250-C20B in role-dedicated scout, anti-tank, 
anti-submarine. and upgraded Defender Il 
forms). Model500MG (more advanced electron­
ics, a more streamlined nose, and the Model 
500E's rotor system). Model530MG (equivalent 
based on the MD530F Lifter with larger main 
rotor and Allison 250-C30), and AH-6F and MH-
6A (upgraded versions for the US Special Forces). 

Principal users 
Argentina, Bolivia, Colombia, Costa Rica, Den­
mark, El Salvador, Finland. Greece, Haití, Indo-

nesia, lraq. Israel, ltaly, Japan. Jordan. Kenya, 
Mauritania, North Korea, South Korea, Spain, 
Taiwan, and USA. 

T ECHNICAL DATA ----. 
Type: McDonnell Dougla~ Model 500MDffOW 
Defender two-seat light anti-tank helicopter. 
E ng ine: one 420-~hp (313-J.. W) Allison 250-C20B 
turboshafL. 
Performance: maximum ~peed 137 mph (220 km/ 
h) at sea leve!; initial climb mte 1.650 ft (503 m) per 
minute; service ceiling 13.800 ft (4,205 m); range 
242 miles (389 km). 
Weights: cmpty 1,976 lb (896 kg); maximum take­
off 3,000 lb ( 1,361 kg). 
Dimensions: main rotor diamctcr 26 ft 4 in (8.03 
m); length overa ll , roto•~s turning 30ft 10 in (9.40 
m); height 8 ft 8 in (2.84 m); main rotor disc arca 
544.63 sq ft (50.60 ml). 
Armam ent: four BGM-71 TOW anti-tank missiles. 

One ofthe la test de,•elopmems in a long and successful 
line. this Model 530MG Defender is notable for its 
mast-moumed sight, whic!J ol/ows tlw helicopter lo 
llover behind e o ver with t!Je tacticol situation relayed to 
a screen inthe cockpit. 
t') 1988. Echtl)oSef\·lCe SA Qenc\oa POOio: S1l.llnundt'r 
O 1990. Tran~btton ~:nd M:i.IJ'Ib:liOn b) Ulttc'l...scn.K:e SA DI 075 09.16 
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Land based helicopter 

Bell OH-58 KIOWA . 

Second t ime lucky 
In response to the US Army's 1960 requirement 
for an observation helicopter. Bell responded with 
its Model 206. This was evaluated as the OH-4 
against H iUer and Hughes prototypes in the LOH 
competitionwon by the Hughes machine that 
entered service as the OH-6. Some 4,000 units 
were planned. but as the Hughes production rate 
slipped and unitcost rose. only 1,434 were bought. 
The LOH con test was reopened in 1968, and this 
time was won by the improved model 206A. 

Large-scale production 
The type entered service in May 1969 as the 
OH-58A Kiowa, and production of 2,200 ma­
chines for the US Army was complemented by 74 
Canadian and 12 AustTian hel icopters. Sorne 275 
of these ha ve been upgraded to OH-58C standard 
and another 475 are in the process of more exten­
s ive irnprovement to OH- 580 standard. 

Principal versions 
OH-58A (initial model with 317-shp/237-kW 
Allison T63-A-700), COH-58A (Canadian 
model), OH-58B (Austrian model), OH58C 
(upgraded model for " hot and high" conditions 
with a more powerful enginc, infra-red suppres­
sion package, and flate plate canopy), OH-580 
(improved model with four-blade main rotor, 650-
shp/485-kW All ison 250-C30R, as mast-mounted 
s ight, and a cockpit control and display system), 

and AH-580 Warrior (version of the OH-580 
wi th air-to-a ir and a ir-to-surface armament). 

Principal users 
Austria, Canada, IsraeL Spain, and USA 

TECHNI CAL DATA 
Type: Bell OH-58C Kiowa two-seat light observa­
tion hel icopter. 
Engine: onc 420-shp (3 l 3-kW) All ison T63-A-720 
rurboshafl. 
Perfonnance: maximum speed l 38 mph (222 km/h) 
at sea leve!; initial cl imb rate l ,780 ft (543 m) pe r 
minute; service ceiling 18,900 ft (5.760 m); range 
305 miles (491 km). 
Wcights: empty 1 ,585 lb (7 l 9 kg): maximum take­
off 3,200 lb ( 1 ,45 l kg). 
Dimensions: main rotor diameter 35 ft 4 in (1 0.77 
m): length overall. rotors lurning 40 ft l 1.75 in 
( l 2.49 m); height9 ft 6.5 in (2.9 l m): main rotordisc 
area 980.56 sq ft (9 1.09 m2). 
Armament: provisio for one 7.62-mm (.3-in) multi­
barrc l machine gun 

The mast recent developmem ojthe Kiowa is theOH-580 
produced to meet the requirements ojthe Army Helicop­
ter lmprovemelll Program with a new m a in rotor. a mas/ 
moumed sight, and enhanced electronics. 

O 19&8. Edíto--Setvice SA, CieocV:O Ph~o: Salamnnder 
O 1990. l'rlln,.lation and adaptation by EdilO..Servke SA DI 075 09.17 
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Reconnaissance and observation 

Rumpler C 1 

A ncw category of warplane 
The success of its B 1 two-seat unam1ed recon­
naissance plane pcrsuaded Rumpler to produce a 
e-class armed m achine in the spring of 1915. The 
e 1 cntcrcd production in the fall of 1915, and 
though no production records survivc, it is esti­
mated that severa! hundreds ofthe type were built 
by five manufacturers before production ended in 
June 1917; there were also 98 of the naval 6B 
version. A two-scat trainer version, developcd by 
Bayerische Rumpler-Werke. was powered by a 
150-hp ( 112-kW) Benz Bz.ill inline engine. 

Photo-rcconna issance 
The e 1 was Germany's first photo-rcconnais­
sance plane, and initially preved an elusive and 
difficult target for All ied fighters, especial! y when 
a fixed forward-firing pilot's gun was added to 
complement the observer's trainable weapon in 
the rear cockpit. However, as better 8ritish and 
French fightersentered service from late 1916, the 
e 1 was steadily relegated to secondary theaters 
such as Macedonia and Palestine, where it sur­
vived in first-line service until February 1918. 
After the First World War severa! e ls were 
adapted as passenger transports. 

Principal versions 
e 1 (in itia l model), e la (improved model with the 
180-hp/134-kW Argus As.lll engine), 68 1 (ver­
sionofthee 1 fortheGermannavyw ith twin-noat 

alighting gear), 6B 2 (68 1 variant wilh lhe tai l 
unit of the later e 1 V landplane). 

Principal user 
Germany. 

TECHNICAL DATA 
Type: Rumplcr C 1 two-~cat reconnaissance and 
general-purposc warplanc. 
Engine: one 160-hp ( 119-kW) Mercedes D.m in­
line piston engine. 
Pe rformance: maximum ~pccd 95 mph ( 152 km/h) 
at optimum ahirudc; initial climb ratc not revealed; 
service ceiling 16,405 ft (5.000 m): endurance 4 
hours O minutes. 
Weigh ts: empty 1,748 lb (793 kg): maximum take­
off 2,866 lb ( 1,300 kg). 
Dimensions: span 39ft 10.25 in (12.15 m): length 
27 ft9 in (7.85 m): hcigh t JO ft O in (3.05 m): wing 
area 384.28 sq ft (35.70 m1). 

Armament : two 7 .92-mm (0.3 12-in) machine guns 
(one fued and one trainable) and up to 220 lb ( lOO 
kg) of bombs. 

Tite Rumpler C 1 was an effec!il•e reconnaisscuKe 
maciline up 10 1916, bw [mm tlw beginning o[ 1917 
proved inadequ01e in pe1j'ormance and agility 10 evade 
lite lates/ generation o[ Alliedfigitters. 

_::_-"-------
e 1988. Echto--SetvJce SA. Qme\-a 
C 1990. Tran~lbon end adJpcaüon by l.iduo--Sm·ict SA 

Pbcno: S.H.A.A. 
DI 07509 IK 
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Trainer 

Boeing T-43 

Civilian starting point 
rn 1967 the Boeing Company complered its init ial 
fami ly of jet airliners, which had begun with the 
long-range Model 707, by introducing rhe Model 
737 as a short-range lransport for 100 passengers. 
The initial Model 737-100 was soon replaced by 
more capacious variants with longer fuselages. 

An off-thc-shelf trainer 
The US Air Force had previously used a milila­
rized version of lhe Convair CV-240 pislon-engi­
ned airliner as the T-29 trainer for navigators and 
bombardiers. Experience in the Vietnam War 1hen 
showed 1ha1 lhe USAF lacked adequale numbers 
of navigalors. and in May 197 1 the service an­
nounced thal it was to bu y a version of !he Model 
737-200 adapled for the navigator lraining role. 
Known lo lhe manufacturer as the Model 737-
253, lhis T-43A had a cabin revised wilh 19 
naviga1or s1a1ions 10 accommodate thrce inslruc­
lors, four advanced sludents, and 12 sludcnls. The 
first T-43A flew in April 1973, and all 19 aircraft 
had becn delivered to Mather Air Force Base. 
California, byJuly 1974. 

Principal vcrsion 
T-43A (navigator lrainer). 

Principaluser 
USA. 

TECHNICAL DATA 
Type: Boeing T-43A two/thrcc-crew navigator 
trainer. 
Engines: two 14,500-lb {6,577-kg) thrust Pratt & 
Whitney JT8D-9 turbofans. 
Performance: maximum speed 568 mph (9 14 km/ 
h) at 21,000 ft (6,400 m): initial cl imb rate not re­
veaJed: service cciling not rcvealed: range 2,400 
miles (3.862 km). 
Weights: cmpf) not rcvealcd: maximum take-off 
1 14,500 lb (51 ,936 kg). 
Dimensions: span 93ft O in (28.35 m): length 100 
ft 2 in (30.53 m): height 37 ft O in (11.28 m): wing 
arca 980.0 sq ft (91.04 m'). 
Armament: nonc. 

/11 military·uniform rile M ode/7 37-200 airli11er becomes 
the T -43A rroi11er, its cabillfilled with llal'igotioll traill­
ing equipmemfor/6 pupils superl'iSed by three instmc­
tors. Within o course that illcflldes Honeywe/1 simula­
tors, the aircraft are operated by the 455th F/ying 
1i·aining Squadro11 of the llir 'li·aining Command's 
323rd Flying Training Wing. 

o J9!l8. &h1o-Service SA. Gene\'1 
C 1990. Translatlon and ad.apladon hy 

Pho1o: Sa1amander 
l;d11tt-Srf\'iceSA DI 07509.19 
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Reconnaissance and observation 

. Lockheed S-3 VIKING 

Submarine chaser 
The underwater performance and qu iet operation 
of modem nuclear-powered submarines offer 
challenging problems ro navies rhat must protect 
their surface warships against the attacks of such 
vessels. Carrier battle groups are valuable assets 
and therefore high-prioriry targets, and to succeed 
the piston-engined Grumman S-2 Tracker as the 
mari time reconaissance and anti- su bmarine plane 
of such groups the US Navy called for a carrier­
borne type providing much the same capability as 
the land-based Lockheed P-3 Orion. The result 
was the S-3, which first tlew in January 1973 and 
entered service in February 1974. 

Small airframe but g•·eat capability 
The S-3 is an amazing example of how much 
capabil ity can be packed into a small carrierborne 
airframe. The folding wings are fille-d with fue! 
and support the two fuel-economical turbofans. 
The portly fuselage houses the advanced sensors 
and tactical system whose automation allows 
management by a two-man mission crew. The 
weapons are carried in a lower-fuselage bay and 
under the wings. Production totalled 187 aircraft. 

Principal versions 
S-3A (production model), KS-3A (one conver­
sion as an infligbt refueling tanker), US-3A (six 
conversions as carrier onboard delivery aircraft 
forsix passengers and, in underwing pods, freight) , 

and S-38 (upgraded model first tlown in Seprem­
ber 1984 and produced by converting S-3As wid1 
more advanced sensors and capability for the 
AGM-84 Harpoon anti-ship missile). 

Principal user 
USA. 

TECHNICAL DATA 
Type: Lockheed S-3A Viking four-seat carrierborne 
maritime reconnaissance and ami-submarine war­
plane. 
E ngines: two 9,275-lb (4.207-kg) General Electric 
TF34-GE-2 turbofans. 
Per formance: maximum speed 5 18 mph (834 km/ 
h) at optimum altitude; initial cümb rate 4 ,200+ ft 
( 1 ,280+ m) per minute; service ceiling 35,000+ ft 
(10.670+ m); range 2.300+ miles (3,701+ km). 
Weights: empty 26,650 lb (12,088 kg); maximum 
take-off 52,540 lb (23,832 kg). 
Dimensions: span 68ft 8 in (20.93 m); length 53ft 
4 in ( 16.26 m); height 22 ft 9 in (6.93 m); wing area 
598.0 sq ft (55.56 m1

). 

Armament: up 10 7,000 lb(3,175 kg) ofdisposable 
stores. 

Aformation offive S-JA Vikings. 
O 19SS. Edito-&rvicc: SA, Gene va 
C 1990. Transbhon and adapeation by Edito-Serviee SA 

Pboco: OJt 
DI 07509.20 
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Torpedo bomber 

Fairey SWORDFISH 

A torpedo bomber for the Fleet Air Arm 
ln 1933 Fairey flew its T.S.R. r private-venture 
torpedo bomber, and from this evo1ved the T.S.R. 
11 that first flew in April 1934 as the prototype of 
the Swordfish adopted for the FleetAir Ann (then 
part of the Royal Air Force) in April 1935. The 
Swordfish entered servicc in February 1936 and, 
with its low performance and biplane configu ra­
tion, was technical ly obsoletc. However, the type 
outlived its successor, and the 2,393 ai rcraft buih 
up to 1944 sank a greater tonnageof Axis shjpping 
than any other Allied torpedo bomber of the 
Second Wor1d War. The Swordfish could operate 
on whee1s or floats. 

Obsolcte yet capable 
The Swordfish was absolete yct reliable and ver­
satile, and few Axis pilots ar AA gunners could 
cope with an attacker flying so slowly. The typc 
was devastating in the campaign against Axis 
shipping in the Mediterranean, and also played a 
majar part in the Atlantic campaign against Ger­
man surface raiders and, more importantly, U· 
baats. lts g reatest success was perhaps the attack 
on thc Italian fleet in Taranta harbar during 
November 1940. 

Principal vers ians 
Swordfish Mk 1 (initial model}, Swordfish M k lJ 
(lower wings strengthened for eight rockets), 
Swordfish Mk III (surface-scarch radar}, and 

Swordfish Mk IV (Mk 11 conversion with an 
enclased cockpit for Canadian aperation). 

Principal uscrs 
Canada and Great Britain. 

TECHNICAL DATA :--1 

1 

Type: Fairey Swordlish M k l two/th ree-seut carricr- 1 

borne and land-bascd torpedo bomber. 
Engine: onc 690-hp (5 14-k W) Bristol Pegasus 111M3 
radial piston engine. 
Performance: maximum speed 154 mph (248 km/ 
h) at sea level: climb to 5,000 fl (1,525 m) in JO 
minutes O seconds: service ceiling 10,700 ft 
(3,260 m); rangc 1,030 miles (1,657 km). 
Weights: empty 4, 195 lb (1,903 kg); maximum 
take-off7,720 lb (3,502 kg). 
Dimensions: span 45 ft 6 in ( 13.87 m); length 35 ft 
8 in ( 10.87 m): height 12 ft 4 in (3.76 m): wing arca 
607.0 sq ft (56.39 m'). 
Armament: two 0.303-in (7.7-mm) machine gun 
(one fixed and one trninable) and one 18-in (457-
m!ll) torpedo or up to 1,500 lb (680 kg) of mines or 1 

bombs. 

Despite its amiquated appearance, tite Sll'ordjislt en­
joyed notable operational success in tite Second Wor/d 
Wm: 
O l98.8, Edito-&rvkt SA. Gene"• J)J,coto; M. Hodeir 
O 1990. Translation und adlliJlllllfin hy EcUto-ServicC' SA DI 07504-01 
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Medium bomber 

Heinkel He lllH 

Workhorse of the German bomber arm 
Flown in February 1935, the He 111 was pro­
duced in small numbers as a high- speed transport 
but was soon known only as a bomber. The He 
111 B was used operarionally in !he Spanish Civil 
War (1936-39) and paved the way for variants up 
to !he He 111 P with !he glazed asymmetric nose 
characteristic of later models. 

Obsolescent but unreplaceable 
Sorne 400 He 11 ls were in service al the begin­
ning of !he Second World War, and the He lllH 
provided the vast majority of overall production, 
which totalled 7,300+ aircraft The rype was 
opera red al first as a da y bomber, but was soon so 
vulnerable that it was relegated to other tasks. 

Principal versions 
He IIIH-1 {1,010-hpn53-kW Jumo 211A-ls), 
He lllH-2 ( 1,100-hp/820-kW Jumo 211A-3s), 
He lllH-3 ( 1,200-hp/820-kW Jumo 2 11D-1s), 
He lllH-4 ( 1,400- hp/1 ,044-kW Jumo 211F- ls), 
He 111 H-5 (improved H-4), He 11 1 H-6 (torpedo 
bomber), He lllH-7 (improved H-6), He IIIH-8 
(improved H-5), He 11 1 H-1 O (night bomber), He 
111 H-11 (upgraded H- 10), He 111 H-12 (one Hs 
293A anti-ship missile), He lllH-14 (path­
finder). He 111 H-5 (three Blohm und Voss glider 
bombs), He 111H- 16 (definitive bomber), He 
111 H-18 (night bomber), He 111 H-20 (airbome 
forces), He I IIH-21 (1,750-hp/1,305-kW Jumo 

213E-1 s), He 11 1 H-22 (onc Fi 103 missi le), and 
He lllH-23 (paratroop transport). 

Principal users 
Germany, Romania, and Slovakia. 

.------ TECHNICAL DATA 
Type: Heinkel He 111 H-16 five-seat medium 
bomber. 
Engines: twe 1 ,350-hp ( l ,007-kW) Junkers Jume 
211 F-2 in line pisten engines. 
Performance: maximum speed 252 mph (405 km/ 
h) at 19,685 ft (6,000 m); climb to 19,685 ft (6,000 
m) in 42 minutes O seconds; service ceiling 27,890 
ñ (8,500 m); range 1,200 miles (1,930 km). 
Weights: empty 19,136 lb (8,680 kg); ma.ximum 
take-off 30,865 lb (14,000 kg). 
Dimeos ions: spao 74 ñ 1.75 in (22.60 m); lenglh 53 
ñ 9.5 in (16.40m); height 13ft 1.5 io(3.40 m); wiog 
area 931,07 sq ñ (86.50 m1). 

Armament: ene 20-mm cannen,one 13-mm (0.5 1-
in) machine gun, and five er six 7 .92-mm (0.312-in) 
machioe guns in nese, dorsal, ventral and beam 
positions, and up 10 7.175 lb (3,250 kg) of bombs. 

Despite its obsolescence from /940, the He JI/ H re­
mained operationalto tite end of the Second World War. 
O &938. Edito-Sé:rvicc. SA. Oencva 
O 1990. Translacion and lad:~ptatioo by &Uto-Se:rvict: SA 

l'llo1o: D.R. 
0107504-02 
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Medium bomber 

Douglas A-26 INVADER 

Anceslry of fighting experience 
In January 1941 Douglas started development of 
a new auack bomber to succeed the A-20/Boston 
series, but offering higher performance and offcn­
sive firepower. Thc first XA-26 tlew in July 1942, 
and trials with prototypes in various attack and 
night-fighter configurations led to large-scale 
orders for the A-268 attack bomber that entered 
service in January 1944. 

Cut-back in production 
Some 6,000 aircraft were ordered, but production 
was curtailed in Sepotember 1945 at 2,450 air­
craft. Examples saw very useful service in Europe 
and the Far East. In 1948 the type was redesig­
nated 8-26, and went on to effective combat use 
in the Korean War ( 1950-53) and in the early 
stages of the Vietnam War. 

Principal vers ions 
A-268 (initial production model, 1ater redesign­
ated 8-268, with a "solid" nose). A-26C (later 
production model, later redesignated 8-26C and 
known in British service as the Invader M k 1, with 
a glazed bombardier nose and only two forward­
fLTing fuselage guns, a wider fuselage, and dual 
controls), and B-26K (special counter-insurgcncy 
variant produccd to the extent of some 70 convcr­
sions for use in the Vietnam War). 

Principal users 
Great Britain and USA. 

.---- TECHNICAL DATA -----, 
Type: Douglas A-268 lnvader three-seat attack 
bomber. 
Engines: two 2,000-hp ( 1 ,491-kW) Pratt & Whit­
ney R-2800-27 or -97 radial piston engines. 
Perfor mance: maximum speed 355 mph (571 km/ 
h) at 15.000 ft (4,570 m); climb to 10,000 ft (3.050 
m) in 8 minutes 6 seconds; serviceceiJing 22,100 ft 
(6,735 m); range 1,400 miles (2,253 km). 
Weigbts: empty 22,850 lb (10,365 kg); maximum 
take-off 35,000 lb ( 15,876 kg). 
Dimensions: span 70 ft O in (2 1.34 m); length 50 ft 
O in ( 15.24 m); height 18 ft 6 in (5.64 m); wing area 
540.0 sq ft (50.17 m2). 

Armament: between 10 and 18 0.5-in (12.7-mm) 
macbine guns (six fixed in the nose, with provision 
for another eight in underwing and fuselage cbeek 
packs, and two each in remotely controlled dorsal 
and ventral barbeues), and up to 4,000 lb ( 1,814 kg) 
ofbombs. 

The A-26 was the IJest auack bomiJer of the Second 

Cl 1988. Edtto-ServiCt SA. Ocnev• Phoco: P. G~rin 
O 1990, Tt111Uia1lon IJid ldaptllti.., by Edllo-S<N>ceSA DI 1175 0<-QJ 
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World War, offering a unique b/end ofspeed, agility, and 
firepower. The type went 01110 play an importan/ part in1 
the K orean War as tl!e 8-26. 
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Fighter 

SPAD 8.13 

Evolutionary development 
lntroduced so scrvice in mid-191 6, the S. VIl was 
a revolutionary fighter using a thin aerofoi l sec­
tion and, in place of the air-cooled rotary type of 
engine that had featured in most earlier French 
fighters, a stationary V-8 engine of the water­
cooled type. The manufacturer, more fonnally 
known as the Societe Pour I'Aviation et ses De­
rives, then introduced the s.xn with a 200- hp 
( 149-kW) engine anda 37 -mm cannon to comple­
ment the S. Vll's single machine gun. 

Serving the aces 
First flown in April 1917 for a service debut in the 
following month, the s.xm was a development 
of the S.Xll with slightly greater span, improved 
ailerons and other refinements, and two synchro­
nizcd machine-guns. The type proved to be an 
excellent fighter, and was flown by many French 
and Italian aces, as well as American pilots such 
as the 26-victory American "aceof aces", Captain 
Eddie Rickenbacker. Production totalled 8,472, 
and the type remained in widespread service after 
the First World War, in whose last year it was 
redesignated S.l3. 

Principal vers ions 
S. l3 (basic fighter), S.l3Ca (37-mm cannon lo­
cated betwcen the cylinder banks to firc through 
the propeller shaft), S.l4 (floatplane fightcr), and 

S.l8 (reconnaissance fighter with one machinc 
gun, twocameras, anda 300-hp/224- kW Hispano­
Suiza 8Fbc engine for highcr perfonnance). 

Principal users 
Belgium, Czechoslovakia, Francc, Great Britain, 
ltaly, Japan, Poland, and USA. 

~--- TECHNICAL DATA ----. 
Type: SPAD S.I3C.I single-seat fighter. 
Engine: one 220-hp (164-kW) Hispano-Suiza 8Be 
inline piston engine. 
Performance: maximum speed 139 mph (224 km/ 
h) at 6,560 ft (2,000 m); initial climb rate 1,509 ft 
(460 m) perminutc; scrvice ceiling 21,815 ft(6,650 
m); endurance 2 hours O minutes. 
Weights: empry 1,257 lb (570 kg); maximum take­
off 1,863 lb (845 kg). 
Dimensions: span 26 ft6.75 in (8.10 m); length 20 
ft 8 in (6.30 m); height 7ft 8.5 in (2.35 m); wing area 
227.13 sq ft (21.10 m2). 

Armament: two0.303-in (7.7-mm) machineguns. 

A prize exhibir inthe col/ection ofthe Museede /'A ir in 
París is this S./3 wearing the morkings of Capiraine 
Rene Fonck,the Allied ''ace o[ ates" in the First World 
Wa1: 
O l988. Edíto-Ser.·ice SA. Otne\'J Phoco; MUS« Air 
O 1990. Translation and ldapuulon b)' lidiiO·Sm-lo:SA DI 07SQ..t.(t4 
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r Fighter 

Vought F4U CORSAIR 

Biggest and fas test 
The XF4U-1 prototype first flew in M ay 1940 and 
was the first US fighter capable of exceeding 400 
mph (644 km/h). The type had been planncd 
round the most powerful engine and largcst pro­
peller yet envisaged for a fighter, the wings' • 
inverted-guU layout shortening the landing gear 
legs and reducing folded height to ease stowage in 
carrier hangars. 

Shore and carrier operations 
The US Navy decided that the Corsair had poor 
carrier landing performance, and first deliveries 
were made to the US Marine Corps for land-based 
combar from February 1943. Revis ions al lowed 
carrier operations from September of thc same 
year, and the Corsair then became possibly the 
finest American fighter of the Second World War 
with a victory:loss ratio of 11:1 and superb ground­
attack capability. Total production up to Decem­
ber 1952 was 12,571. 

Principal vers ions 
F4U-1 (initial fighter), F4U-lA and, in British 
service, Corsair Mk ll (ftxed wings and frameless, 
raised canopy), F4U-l B (British Corsa ir M k 1), 
F4U- l C (four 20-mm can non), F4U-1 D (fightcr­
bombcr), F4U-I P (reconnaissance fighter), FG-1 
(Goodycar-built model in same vari<mts as F4U­
I and including Corsair Mk IV), F3A (Brewster­
built modcl in the same variants as the F4U-I and 

includingCorsairMk IU), F4U-4(2,450-hp/1,827-
kW R-2800-18W or -42W), F4U-5 (post-war 
model with metal-skinned wings), F4U-7 (final 
fighter), and AU-1 (low-level attack model with 
improved protection and warload). 

Principal users 
Great Britain, New Zealand, France and USA. 

.----- TECHNICAL DATA --~ 
Type: Vought F4U- 1 Corsair single-seat carrier­
bome and land-based fighter. 
Engine: one 2,000-hp ( 1 ,49 1-kW) Pratt & Whitney 
R-2800-8 Double Wasp radial piston engine. 
Performance: maximum speed 415 mph (668 km/ 
h) at 20,000 ft (6,095 m); initial climb rate 3, 120 ft 
(95 1 m) per m in u te; serv ice cei ling 37,000 ft ( 11 ,280 
m); range 1,015 mi les (1,633 km). 
Weights: empty 8,695 lb (3,944 kg); maxirnum 
take-off 14,000 lb (6,350 kg). 
Dimensions: span 40ft 11.75 in (12.48 m); length 
33ft 4.5 in (10.17 m); height 15ft 0.75 in (4.59 m); 
wing area 314.0 sq ft (29.17 m2) . 

Armarnent: six 0.5-in ( 12.7-mm) macbine guns. 

A Voughr F4U-7 be/onging ro a privare col/ecror is seen 
in French navy markings. 
C 1988. EdJio-Setvict: SA, Gene"a Pholo: Robtl\elu. 
C> 1990. Tnftsm;onond..Upc.tiOfl by &JolA>-Ser>ooeSA DI 075~ 
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Fighter 

Messerschmitt Bf 110 

A double mission 
The Bf 11 O was des igned as a heavy twin-engined 
fightcr that could also double as a high-speed 
bomber, and first flew in May 1936. The develop­
ment program was delayed by problems with the 
fuel-injected DB 601 A engines, and the type 
entered production as the interim Bf !JOB with 
Jumo 21 O engines. 

Limited capabilities 
The first definitive model was the Bf IIOC with 
DB 601A engines, and this was produced in a 
numberofimproved fighterand specialized forms. 
The model did well in the campaign against Po­
land, slightly less we!J in the German werstern 
campaign launched in May 1940, and poorly in 
the Battle of Britain during the summer of 1940. 
Here the limitations ofthe big fighterwerecruelly 
exposed in combat against single-seat fighters 
flown by skilled pilots. The type was thcn steadily 
relegated to less taxing roles. 

Principal versions 
B f JI OB (pre-production model in four subvari­
ants with 700-hp/522-kW Jumo 21 ODa engines), 
Bf JI OC- 1 (DB 601 A engines), Bf IIOC-2 (im­
proved C-1), Bf IIOC-3 (improved cannon), Bf 
IIOC-4 ( improved protection), Bf IIOC-4B 
(fighter-bomber), Bf 11 OC-5 (reconnaissance 
version without cannon), Bf JI OC- 5/N ( 1,200-
hp/895-kW DB 601 Ns), Bfl!OC-6 (heavy fighter 

with one 30-mm cannon replacing two 20-mm 
weapons), and Bf 11 OC-7 (fighter-bomber with 
2,205 lb/1 ,000 kg of bombs). 

Principal user 
Germany. 

TECHNICAL DATA 
1 Type: Messerschmin Bf 11 OC-1 two-seat heavy 

figbter. 
E ngines: two 1,100-hp (820-kW) Daimler-Benz 
DB 601A-l inline piston engines. 
Performance: maximum speed 326 mpb (525 km/ 
h) at 13,125 ft (4,000 m); initial climb rate 2,165 ft 
(660 m) perminute; service ceiling 32,81 O ft( 10 ,000 
m); range 680 mi les (1 ,lOO km). 
Weights: empty 9,755 lb (4,425 kg); maximum 
take-off 14,880 lb (6, 750 kg). 
Oimensions: span 53 ft3.75 in ( 16.25 m); length 39 
ft7.25 in( l2.70m); heightl3 ft6.5 in (4.13m); wing 
area 413.33 sq ft (38.40 m1) . 

Armament: two 20-mm cannon and five 7.92-mm 
(0.312-in) machineguns (four lixed in thenose with 
the cannon and one trainable). 

Like most other IIVin-enginedfigluers ofthe period, the 
Bf 11 O was success}itl only whenuseclw1der conditians 
of air superioriry. 
o 1988. Edito-Serva SA. Oc:nev-a 
O 1990. Translation and Gptatlon b)" Edlto-Servlce SA 
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,. Fighter 

Bell P-63 KINGCOBRA 

An Airacobra Plus 
The P-63 was a logical development ofthe radical 
P-39 Airacobra with more powerand aerodynamic 
refinements (includ ing a laminar-11ow wing) to 
improve performance, especial ly at high alt itude. 
The same basic layout was retained, with the 
engine located in the fuselage behlnd the pi lot and 
driving the propeller vi a a long transmission shaft 
to leave the nose clear for armament and the 
nosewheel unit of the tricycle landing gear. 

lndiiTe rent a ltitude performance 
The XP-63 first flew in December 1942, and the 
type was ordered into production as the P-63A. 
Des pite its adequate performance at high altitude, 
the Kingcobra was used aJmost exclusively as a 
ground-auack fighter. The majority of the aircraft 
were delivered to the USSR under Lend-Lease 
arrangements, and a smaller number wcnt to the 
Free French a ir force. The US Air Force used the 
type only for training and for the unusual task of 
manned target with 1,500 lb (680 kg) of protec­
tion. 

Principa l versions 
P-63A (initial ground-attackfighterin six subvari­
ants with different armament provisions), P-63C 
(1.800-hp/1342-kW) V-1710-1 17 engine anda 
ventral fin), and RP-63A/C/G (manned targct 
version). 

Principal users 
France, USA, and USSR. 

.---- TECHNICAL DATA 
Type: BeU P-63A Kingcobra single-seatlighterand 
fighter-bomber. 
Engine: one 1 ,325-hp (988-kW) Allison V-1710-93 
inline piston engine. 
Pe rformance: maximum speed 41 O mph (660 km/ 
h) at25,000 ft (7 ,620 m); climb to 25,000 ft (7 ,620 
m) in 7 minutes 18 seconds; service ceiling 43,000 
ft (13, 110m); range 450 miles (724 km) with maxi­
mum warload. 
Weights: empty 6,375 lb (2,892 kg); maximum 
take-off 10,500 lb (4,763 kg). 
Dimensions: span 38ft 4 in ( 11 .68 m); lenglh 32ft 
8 in (9.96 m); height 12ft 7 in (3.84 m); wing area 
248.0 sq ft (23.04 m2). 

Armament: one 37-mm cannon and four 0.5-in 
(12.7-mm) machine guns, and up ro 1,566 1b (7 10 
kg) of bombs. 

France received 330 examples ofrlle P-63C model, and 
tllese entered service in 1943. The lasr were 1101 retired 
umil rhe early 1950s. 

~-----------------------
O 1938. EditCJo.Sent~ SA. Oeneva Photo: S.H.A.A. 
C 1990. Transla1ion and ldaptllMln by Edlto-Sc:rviccSA DI 075 04--07 
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Interceptor 

English Electric LIGHTNING 

Super supersonic 
In April 1950 English Electric was contracted to 
produce the P.l research planeas Great Britain's 
frrst supersonic type, and between 1954 and 1957 
six aircraft were active! y in vol ved in the flight test 
program. The RAF was then faced with the need 
for an interceptor, and the P.l was adapted for the 
role as the Lightning, which first flew in October 
1958. Pre-production aircraft were followed by 
the Lightning F.Mk 1 that entered service in J une 
1960. 

Wringing out the design 
Wíthin the limitations imposed by the basic de­
s ign, the Lightning was steadily upgraded in 
capability with better radar and improved weap­
ons, and in its later versions received a welcome 
boost in range by the adoption of a ventral fue! 
tank. Total production was 338 aircraft including 
export models with provision for overwing arma­
ment. 

Principal versions 
Lightning F.Mk 1 (initial interceptor), Lightning 
F.Mk lA (flight refueling), Lightning F.Mk 2 
(variable reheat), Lightning F.Mk 3 (definitive 
fighter with morepower and fue!, collision-course 
interception capability, but no cannon), Lightning 
F.Mk 3A (revised F.Mk 3), Lightning T.Mk 4 
(trainer based on F.Mk 1 A), Lightning T.Mk 5 
(trainer based on F.Mk 3), Lightning F.Mk 6 

(revised wing, increased fue!, and cannon re­
stored), and Lightning F.Mk 53 (mu lti-role export 
model). 

Principal users 
Great Britain, Kuwait, and Saudi Arabia. 

...------ TECHNICAL DATA - -----, 
Type: English Electric LightningF.Mk 6 single-seat 
interceptor. 
Engines: two 16,360-lb (7,420-kg) reheated thrust 
Rolls-Royce Avon Mk 301 turbojets. 
Performance: maximum speed 1 ,320 mph (2, 113 
km/h) or Mach 2.0 at 36,000 ft ( 10,975 m); climb to 
40,000 ft ( 12,190 m) in 2 minutes 30 seconds; 
serviceceil ing55,000 ft(l6,765 m); range 800miles 
(J ,287 km). 
Weights: empty 28,04l lb (12,7 17 kg); maximum 
take-off 42,000 lb ( 19,057 kg). 
Dimensions: span 34ft 1 O in ( 10.62 m); length 55 ft 
3 in ( 16.84 m) including pro be; height 19ft 7 in (5.97 
m); wing area 458.5 sq ft ( 42.97 rn1). 

Armament: two 30-mm cannon and two air-to-air 
missiles. 

Despire irs shorl range, the Lightning served the Royal 
Air Force usefully un ti/ its retiremenr in 1989. 
e 1988. Edilo·Service SA. Geneva 
C 1990. Tran.c;lation and adapl.ation by EdiUlo•Sctvioe SA 

Ph01o: P. Bi¡el 
01 075().1.()8 
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Interceptor 

Mikoyan-Gurevich MiG-15 "FAGOT" 

Urgent progam 
From the end of the Second World War the USSR 
undertook a vast development program for mod­
ero jet-powered warp1anes, and the first classic 
fighter to emerge was the swept-wing MiG-15, 
which tlew in December 1947 as the I-310 with a 
Rolls-Royce Nene II turbojet. The Nene was 
copied in the USSR as the RD-45, and in its 
improved RD-45F version this was used in the 
MiG-15 production fighter, which entered service 
late in 1948. 

Shock for the Western powers 
The MiG-15 was extensively operated by the 
communist forces in the Korean War (1950-53), 
and its frrst-class performance and firepowercame 
as a nasty surprise to the Westem nations until 
ultimately the MiG-15 and improved MiG- 15bis 
were equalled by the North American F-86 Sabre. 
Soviet production continued up to 1951 and was 
complemented by Chinese, Czechoslovak, and 
Polish production to build 5,000+ single-seaters 
and 3,000+ two-seaters. 

Principal versions 
MiG-15 ( fighter wi th 4,998-1 b/2270-kg thrust RD-
45F engine), MiG-15bis (improved fighter with 
more power and slab tailplane), and MiG-15UTI 
"Midget" (two-seat trainer). 

Principal users 
Afghanistan, Albania, Algeria, Angola, Bangla­
desh, Bulgaria, China, Congo, Cuba, Czechoslo­
vakia, East Germany, Egypt, Guinea, Guinea­
Bissau, Hungary, Iraq, Mali, Mongolia, Mozam­
bique, Nigeria, North Korea, Pakistan, Poland, 
Romanía, SomaJia, Sri Lanka, Sudan, Syria, 
Tanzania, Uganda, USSR, Vietnam, Yemen, and 
Yugoslavia. 

.-----TECHNICAL DATA-----, 
Type: Mikoyan-Gurevich MiG-l5bis "Fagot" 
single-seat fighte r. 
Engine: one 5,952-lb (2.700-kg) thrust Klimov 
VK-1 turbojet. 
Performance: maximum speed 669 mph (1,076 
km/h) at sea leve!; climb to 32,810 ft (10,000 m) in 
5 minutes 30 seconds; service ceiling 50,855 ft 
(15,500 m); range 826 mi les (1,330 km). 
Weights: empty 8,115 lb (3,681 kg); maximum 
take-off 13,327 lb (6,045 kg). 
Dimensions: span 33ft 1 in (10.08 m); lengtl! 35ft 
7.5 in ( 10.86 m); height 12ft 1.75 in (3.70 m); wing 
area 221 .75 sq ft (20.60 m2

) . 

Armament: one 37-mm cannon and two 23-mm 
cannon, and up io 1,102 lb (500 kg) of disposable 
stores. 

This Norrh Korean MiG-15 was one ofthefirst aircraft 
received by rhe Wesrern counrries afrer an American 
offer of subsramia/ reward for any pi/or who defecred 
wirh his machine. 
C 1988. Edito-Servicc SA. Oeneva. Pho'o~ M. Rostain¡ 
C 1990. Tl"'tuJJJion and adaplation by Edho--~ic:eSA DI 07504-()9 
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Interceptor 

Saab JA 37 VIGGEN 

Ambitious proj ect 
Since the Second World War, Sweden has pro­
duced a remarkable series of locally designed 
warplanes to meet its primary combat require­
ments. The Saab 37 Viggen (Thunderbolt) was 
designed to succeed the Saab 35 with its remark­
able double-delta wing, and emerged for its first 
flight in February 1967. The type is in tended for 
dispersed operations in wartime, using short 
lengths of road, and the required STOL perform­
ance is provided by a thrust-reversible turbofan (a 
Swedish development of the Pratt & Whitney 
JT8D-22 civil engine), sturdy landi.ng gearthat al­
lows to the Viggen to be flown onto the ground in 
a no-fiare maneuver, and flying surfaces arranged 
as a rear- mounted delta wing and forward­
mounted swept canards. 

Air force jewel 
After 180 early aircraft in the attack, reconnais­
sance, and trai n ing roles, Saab prod uced the J A 37 
dedicated interceptor with a revised engine, ad­
vanced electronics including the world's fi rst 
pulse-Doppler radar to reach production status, 
and provision for powerful annament including 
an Oerklikon-Buhrle KCA, the West's most po­
ten! a ir-to-air cannon. Production of 149 JA 37s 
was completed in 1990. 

Principal version 
JA 37 Viggen (interceptor with secondary attack 
capability) 

Principal user 
Sweden 

,----- TECHNI CAL DATA ---..., 
Type: Saab JA 37 Viggen single-seat inrerceptor. 
Engine: one 28, 1 09-lb ( 12,750-kg) reheated thrust 
Volvo Flygmotor RM8B turbofan. 
Performance: maximum speed 1,320 mph (2,124 
km/h) or Mach 2.0 at 36,090 ft (11 ,000 m); climb to 
32,81 O ft ( 10,000 m) inless than 1 minute40seconds 
from brake release; service ceiling 49,870+ ft 
( 15,200+ m); rad ius 62 1 miles ( 1,000 km). 
Weights: empty not revealed; maximum take-off 
45,194 lb (20.500 kg). 
Dimensions: span 34ft 9.25 in (10.60 m); length 53 
ft 9.75 in (16.40 m); height 19ft 4.25 in (5.90 m); 
wing and canard area 56 1.89 sq ft (52.20 m2) . 

Armament: one 30-mm cannon and up to 13,228 1b 
(6,000 kg) of d isposable stores. 

The Saab 37 is srriking evidence of rhe Swedish aero­
space industry's ability lo build effective and thoroughly 
modern warp/anes. 
e 1988, Edito-Service SA, Cienev:s Phoco: P.Bigel 
C 1990, Tmnslation U.lld udaptation by Edito-Strviet! SA DI 07504·10 
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Fighter 

Hawker SEA FURY 

Joint air force and navy program 
Designed to meet a ir force and navy requirements 
for a high-performance fighter. the Fury was 
developed as a smaller and Jjghter versíon of the 
Tempest. Six prototypes wereordered with Rolls­
Royce Griffin ínlíne and Bristol Centaurus radial 
engines, and the fi rst prototype flew in September 
1944. The Royal Air Force ordered 200 Fury 
fighters, but the contraer was cancelled at the end 
oftheSecond World War, leaving theRoyal Navy 
to push ahead with its Sea Fury model, which first 
flew in February 1945 with the Centaurus radiaL 

From fighter to fighter-bomber 
The fust 50 aircraft were Sea Fury F.Mk X fight­
ers. The next 615 British aircraft were Sea Fury 
FB.Mk 11 fighter-bombers, which performed with 
great distinction in the Korean War (1950-53). 
There were also 60 Sea Fury T.Mk 20 trainers 
(sorne con verted later as target tugs), and produc­
tion was boosted to 939 by export orders. Exten­
sively modified Sea Furies are now classic air 
racers in the USA. 

Pr incipal versions 
Sea Fury F.Mk 10 (initial carrierbome fighter), 
SeaFuryFB.Mk 11 (carrierbomefighter-bomber), 
Sea Fury T.Mk 20 (trainer), and export aircraft in 
Lhe Sea Fury Mk 50 and 60 series. 

Principal users 
AustraJja, Burma, Canada, Cuba, Egypt, Great 
Britain, Iraq, the Netherlands, Pakistan, and West 
Gennany. 

.----- TECHNICAL DATA -----, 
Type: Hawker Sea Fury FB.Mk 1 l single-seat car­
rierbome fighter-bomber. 
Engine: one 2,480-hp ( 1,849-kW) Bris10l Centau­
rus J 8 radial pistan engine. 
Performance: maximum speed 460 mph (740 km/ 
h) at 18,000 ft (5,485 m); initial climb rate 4,320 ft 
(J ,317 m) per minute; service ceil ing 34,300 ft 
(10,455 m): range 680 miles ( 1,094 km). 
Weights: empty 9,240 lb (4,191 kg); maximum 
take-off 12,500 lb (5,670 kg) . 
Dimens ions: span 38 ft4.75 in ( 11 .70 m): length 34 
ft8 in (10.57 m); height 15ft 10.5 in (4.84 m); wing 
area 280.0 sq ft (26.0 1 m2). 

Ar mament: four 20-mm can non and up to 2,000 lb 
(907 kg) of disposable stores. 

The Sea Fury FB.Mk 11 was too late for the Second 
World War, but tltis poweJfulfigltter-bomber pelformed 
admirably during tite K orean War. 

O 1988. Edito.Scrvk:e SA. Oenev:~ Ph01o: ¡\'1. Hodeir 
C 1990. Tr3nslluion 31)d 003¡naLiOii by Edilo·Srrvice SA DI 075 (~·11 

Prinl~d in llaly 



Trainer ® 
France 



Trainer 

Fouga CM.170 MAGISTER 

Pioneering jet trainer 
Though it was not the fust type designed as such, 
the Magister was the world's first pure-jet basic 
trainer 10 enter large-scale production. lnstantly 
recognizable by its "butterfly" tail , the CM. I70 
protorype first flew in July 1952 on the power of 
two Marbore ll turbojets. The type was soon 
ordered for the French air force, and production of 
the CM.I70-1 initial model totalled 761 aircraft 
for domestic and export orders, the latter leading 
to licensed production in Finland, Israel, and West 
Germany. Israel also used its aircraft for light 
attack in wars with its Arab neighbours. 

An upgraded vers ion 
Improved capability was offered by use of 1 ,058-
lb (480-kg) thrust Marbore VI turbojets, and this 
CM. I 70~2 Super Magister was built to the extent 
of 137 aircraft. A naval version equivalentto the 
CM. 170-1 but fitted with an arrester hook is the 
CM.I75 Zephyr, and 32 of this model were built 
for French service. Many examples remain in 
service, and Israel has converted its aircraft to 
Tzukit (thrush) standard under its AMIT (Ad­
vanced Multi-mission ImprovedTrainer) program. 

Principal versions 
CM.I 70- I (initial model), CM.l70-2 (more pow­
erful engines), CM. 175 (naval model), and Tzukit 
(upgraded lsraeli version). 

Principal users 
Algeria, Bangladesh, Belgium, Carneroun, El 
Salvador, Finland, France, Gabon, Guatemala, 
lreland, Is rael, Lebanon, Libya, Morocco, Sene­
gambia, Togo, and West Germany. 

.----- TECHNICAL DATA 
Type: Fouga CM.I70-1 Magister two-seat basic 
trainer with light anack capability. 
Engines: two 882-lb (400-kg) thrust Turbomeca 
Marbore UA turbojets. 
Performance: maximum speed 414 mph (715 km/ 
h) at 30,000 ft (9, 145 m); initial climb rate 3,345 ft 
( 1,020 m) per minute; service ceiling 36,090 ft 
( 11,000 m); range 575 miles (925 km). 
Weights: empty 4,740 lb (2, 150 kg); maximum 
take-off 7,055 lb (3,200 kg). 
Dimensions: span 39ft 1 O in ( 12. 15 m); length 33ft 
O in ( 10.06 m); height 9ft 2 in (2.80 m); wing area 
186.1 sq ft ( 17.30 m2) . 

Armament: rwo7.5- or 7.62-mm (0.295- or 0.3-in) 
machinegunsand upto 100kg(22llb)ofdisposable 
stores. 

A CM.J70-J Magisrer ofrlle Frenc/1 air force infligllr. 
O 1988, Ed1lo-Servtee SA. Q(nevt Ph01o: SIRPA/Atr 
01990. Tran511tÍJOn and ldapttlion b)' &btO·SaviceSA DI 07504-12 
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f Trainer 

Polikarpov Po-2 

Tough sta rt 
The Po-2 remains very little known despite the 
fact that the type may have been built in larger 
numbers than any other plane in history: sorne 
41 ,OOOofthescries may ha ve been produced. The 
type began 1ifc as the U-2TPK trainer prototype 
that appearcd in 1927 but was unsuccessfu1: thc 
wings were four interchangeable panels with 
squared-off tips, while all seven control surfaces 
were likewise interchangeable. 

Long career 
Thc revised U-2 entered service in 1928, and 
more than 13,000 had been delivered by the time 
oftheGcrrnan invasion ofthe USSR in Ju1y 1941. 
Production continued ata high rate Lo meet Soviet 
requirement for trainers anda growing numbcrof 
specia1ized mode1s. The U-2 was redesignatcd 
Po-2 in 1944 shortly after Polikarpov 's death, and 
production continued in North Korea and Poland 
up LO 1953. 

Principal versions 
U-2 (trainer), U-2AO or AP (cropduster latcr 
redesignated Po-2A and fitted with improvcd 
150-hp/112-kW M- IIF engine), U-2S or Po-2S 
(air ambulance), U- 2LBN or Po-2LBN (noctur­
nal light bombcrwith44llb/200 kgofbombs), U-
2UT (improved tra iner with M-1 1 O engine), U-
2VS or Po-2VS (military liaison and utility), U-
2VOM-I or Po-2LSh (light attack with 265 lb/ 

120 kg ofbombs), U- 2NAK or Po-2NAK (noc­
turnal artillery spotter), Po-2SP (aerial photogra­
phy), and Po-2GN (propaganda). 

Principal users 
North Korea, Poland, USSR, and many all ied and 
client countries. 

.----- TECHNICAL DATA - ----. 
Type: Polikarpov U-2VS two/three-seat lJ'llinerand 
multi-purpose plane. 
Engine: one 100-hp (75-kW) M-11 radial piston 
engine. 
Performance: maximum speed 97 mph (156km!h) 
at sea leve!; climb to 3.280 ft ( 1 ,000 m) in 5 minutes 
36 seconds; service ceiling 13,125 ft (4,000 m); 
range 249 miles (400 km). 
Weigh ts: empty 1 ,400 lb (635 kg); maximum take­
off l ,962 lb (890 kg). 
Dimens ions: span 37ft 4.75 in ( 11.40 m); length 26 
ft 9.75 in (8.17 m); height 10ft 2 in (3.10 m); wing 
area 356.86 sq ft (33.15 m1). 

Armam ent: one 7 .62-mm (0.3-in) machine gun and 
up to 5511b (250 kg) ofbombs. 

Despite its flimsy appearance, 1he U-2 was a remarlw­
bly swrdy and successfullype tha1 served the USSR witil 
grea1 distinction. 
Cl 1988. Edl1o-ServK:e SA. Gcnevt 
Cl 1990. Trunslahon and lldapt:tHon by t:.duo-~r\'ice SA 

Pholo: S.JLA.A 
DI 07S04-IJ 
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Land based helicopter 

Aerospatiale SA 341 GAZELLE 

Born of military needs 
To mcet a French army requirement for a light ob­
servation helicopter, Aerospatiale developed a 
he licopter using the dynamic system of the SA 
3 18CAiouette 11 drivíngarigíd main rotor(devel­
oped in West Gennany by Bolkow). The SA 340 
protorype first flew in April 1967, just after the 
Gazelle had been included in an Anglo-French 
agreement for the joínt development and produc­
tion of three helicopters. 

Technical success 
The "fenestron" shrouded tail rotor was intro­
duced in the second prototype, and the Gazelle 
revealed its capabilities with three speed records. 
Production ofthe SA 341 model was launchcd ro 
meet large orders, and in a continuing program, 
including the upgraded SA 342 model as well as 
licensed Egyptian and Yugoslav production, the 
Gazelle has built up considerable commercial and 
operational succ.ess. 

Principa l vers ions 
SA 341 B (British army model in service as the 
Gazelle AH .Mk 1 ), SA 341 C (British naval model 
in service as t.he Gazel1e HT.Mk 2), SA 341 O 
(British air force model in servíce as thc Gazelle 
HT.Mk 3), SA 34 1 E (Brirish air force model in 
service as thc Gazclle HCC.Mk 4), SA 34 JF 
(French army model), SA 341 F/Canon (French 
anny gunship model with a 20-mm cannon on the 

l_ ____ _ 

starboard si de of thc fusclage), and SA 341 H 
(expon model with the Astazou IIIB). 

Principal users 
Chad, France, Grcat Britain, Qatar, Senegambia, 
and Yugoslavia. 

1 TECHNICAL DATA 1 

Type: Aerospatia1e SA 34 1 F one/two-crew light 
utiliry helicopter. 
Engine: one 590-shp {440-kW) Turbomeca Asta­
zou me rurboshaft. 
Performance: maximum speed 164 mph (264 km/ 
h) at sea leve!; initial c limb rJte 1.770 ft {540 m) per 
minute; service ceiling 16,405 ft (5.000 m); range 
223 miles (360 km) with a 1,1 02- lb (500-kg) pay­
load. 
Weights : empry 2,028 1b (920 kg); maximum take­
off 3,968 lb ( 1 ,800 kg). 
Dimens ioos: main r01or diasc area 34 ft 5.5 in 
(1 0.50 m); length overJII, rotors tuming 39ft 3.25 in 
( 11.97 m); height 1 O ft 5.25 in {3.18 m): main rotor 
disc area 932.1 sq ft {86.60 m2

). 

Payload: four passengers or 1.540 lb (700 kg) of J 

freight. 

AnSA 34JF Gazelle o[rlre Aviar ion Legere de I'Armee 
de Terre. rlre French army's aviario_n_a_r_m_. ___ _ 
C 1988, &lito-&rvic;e SA. 0tl'lt'va Ph04o: A~ro,pallale 
Cl l990. Tran~lallon .00 adapt.a•tc.t by Sd•so--Savi~ SA OJ 07S 04· 14 
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Reconnaissance and observation 

Breguet Bre.14 

A remarkable warplane 
Conceived in the summer of 1916, this remark­
able First World War plane first flew in November 
19 16 and, to signify that its new Renault cngine 
was installed as a tractor unit, was initially called 
the Bregue! AV Type XN, AV standing for Avant 
(in front). 

Great success 
The type was clearly a winner, and orders began 
to grow rapidly: by the end of 1917 these stood as 
2,650 in A.2 reconnaissance and 8.2 bomber 
variants. The Bre.XNA.2 entered service in the 
summcr of 1917, and production totalled 5,300 
aircraft up to December 1918, by which time the 
designation Bre. l4 had been adopted. Latcr air­
craft had balanced a ilerons that increascd span. 
The type was exportedilfter the war, and produc­
tion to 1926 raised tbe overall total to 8,000 
aircraft by nine manufacturers including Nakajima 
in Japan, which produced the type as the 86. 

Pr incipal versions 
Bre.I4A.2 (basic reconnaissance model), 
Bre.14B.2 (bomber with increased span and pro­
vision for 518 lb/235 kg of bombs), Bre.I4S (a ir 
ambulance), Bre.I4TOE (multi-role vcrsion for 
use in Frcnch colonies), Bre. I4T Salon (civil 
transpon fortwo passengers and/ormail) Brc.I4T 
bis (improved civil version), Bre. I4T bis Sani­
taire (air ambulance), and Bre.I4Et.2 (trainer). 

Principal users 
Belgium, Brazil, Czechoslovakia, Denmark, 
France, Greece, Poland, Portugal, Romanía, Siam, 
Spain, USA, and Yugoslavia. 

TECHNICAL DATA ~ 
Type: Breguet Bre.l4A.2 two-seat reconnaissance 
plane. 
Engíne: one 31 0-hp (231-kW) Renault l2Fcy inline 
piston engíne. 
Performance: maximum speed 114 mph (184 km/ 
h) at 6,560 ft (2,000 m); climb to 9,845 ft (3,000 m) 
in 12 minutes JO seconds; service cei ling 19,685 ft 
(6,000 m): endurance 3 hours O minutes. 
Weights: empty 2,227 lb ( l ,O 1 O kg); maximum 
take-off 3,386 lb ( 1 ,535 kg). 
Dimensions: span 48ft 9 in ( 14.86 m); length 29ft 
1.25 in (8.87 m); height lO ft 10 in (3.30 m); wing 
area 529.6 sq ft (49.20 m2). 

Armament: three 0.303-in (7. 7-mm) m achine guns 
(one flXed and two trainable) and provision for88lb 
(40 kg) ofbombs. 

The beaurifully complered Bre./4 replica is c/oser in 
overol/ appearance rorhe Bre./4Trlwn ro the Bre.l4A.2 
and 8.2 models, bur is seen in the markings of a 
ce/ebrated squadron, ESCfJdrille BR_:_JJ:._7:._. ___ _ 
C 1988. Edito-&rvice: SA, Oelltva J'boto: Robineau 
C 1990, Trandation and adapl.IIIM by l.:.dJW..Scf'·n SA 0107$ 04·1.S 
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Transport and utility 

Beech C-45 EXPEDITER 

Civil origins 
The C-45 was widely used by the rnilitary in the 
Second World War, and was a development of the 
Model 18 civil light transport which had first 
flown in January 1937. The first US Arrny order 
was placed in 1940 for 11 examples of the Model 
B 18S, which were accepted with the designation 
C-45 for use as staff transports . 

Flying station wagon 
The C-45 proved so successful that considerably 
larger orders were placed for similar aircraft in a 
number of roles including multi -engined training 
of two basic rypes, photo-survey, and u ti lity trans­
port. Production of the Model 18 series !asted to 
1969 and totalled sorne 9,100 aircraft including 
7,521 used by the military. 

Principal versions 
C-45 (staff transport), C-45A (utility transport), 
C-45B and, in British service, Expediter Mk I 
(revised interior), C-45C to E (impressed civil 
aircraft), C-45F and Expediter Mk TI (seven­
passenger version with a lengthened nose), C-
45G (post-war modemization of C-45s with an 
autopilot), C-45H (post-war modemization of C-
45s without an autopilot), AT-7 Navigator (navi­
gation trainer), AT-7 A (revised landing gear and 
ventral fin), AT-7B (winterized model), AT-7C 
(different powerplant), AT-11 Kansan (bombing 
and gunnery trainer), AT- ILA (AT-1 1 converted 

for navigation training), F-2 (civil aircraft modi­
fied for photo-survey), F-2A (similar conversion 
of C- 45A), F-2B (similar conversion of C-45F), 
JRB-1/4 (naval vers ions of C-45 series), and 
SNB-1/2 (naval versions of AT-7/11 series). 

Pr incipal users 
Canada, China, France, Great Britain, and USA. 

.----- TECHNICAL DATA ----, 
Type: Beech C-45 two-crew light rransport. 
Engines: two450-hp (336-kW) Pratt & Whitney R-
985-AN- 1 radial piston engines. 
Performance; maximum speed 215 mph (346 km/ 
h) ar 10,000 ft (3,050 m); climb to 10,000 ft (3,050 
m) in 8 minutes 36 seconds; service ceiling 20,000 
ft (6,095 m); range 700 miles (1 ,126 km). 
Weights; empty 5,890 lb (2,672 kg); maximum 
take-off 7,850 lb (3,560 kg). 
Dimensions: span 47ft 8 in (14.48 m); length 34ft 
3 in ( 10.44 m); height 9ft 8 in (2.95 m); wing area 
349.0 sq ft (32.42 m2) . 

Payload: eight passengers. 

Among the severa/ operators of the C-45 was France, 
which used the typefor liaison. 
C 1988. Edito-~rvloe SA. Geneva Photo; S.H.A.A. 
Cl 1990. Tnmsl.ationand acbpeat)()a by Edho·Servkt: SA DI 015 04-16 
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f Transport and utility 

Shorts SC.7 SKYVAN 

Light ut ility t ransport 
Design ofthe S.C.7 began in 1959, Shorts' inten­
tion being the creation of a utility transport com­
bining a boxy fuse1age with the Hure1-Dubois 
type of high-aspect-ratio wing. The prototype 
flcw in January 1963 with pistan engines, though 
the pre-production Skyvan Series 1 A introduced 
Turbomeca Astazou rurboprops. These Astazou 
JJs were replaced by 830-ehp (544-kW) Astazou 
Xlls in the Skyvan Series 2 production variant of 
1966. 

lmproved " hot and high" performance 
The Astazou lacked the power for the "hot and 
high" requirements of most potential Skyvan 
operators, so the Skyvan Series 3 of 1968 intro­
duced Garrettturboprops. The Skyvan Series 3A 
of 1970 was cleared for higher weights, and 1970 
al so saw the introduction of the Skyliner commut­
erliner for 19 passengers. Two mílitary deriva­
tives were the Skyvan Series 3M and the Skyvan 
Series 3M-200 cleared to higher weights. Total 
production was 150. 

Principa l versions 
Skyvan Series 2 (initialAstazou-powered model), 
Skyvan Series 3 (Garrett-powered model), Skyvan 
Series 3M (military model with rear ramp/door), 
Skyvan Series 3M-200 (higher-weight mi litary 
model), and Skyliner (all-passenger modcl). 

Principal users 
Argentina,Austrai, Botswana, Ghana, GreatBrit­
ain, Guyana, Indonesia, Kuwait, Lesotho, Mauri­
tania, Mexico, Nepal, Oman, Panarna, Singapore, 
United Arab Emirates, USA, and Yemen. 

~--- T ECHNICAL DATA ----, 
Type: Shons SC.7 Skyvan Series 3 two-crew utility 
light transpon. 
Engines: two 715-shp (533-kW) Garreo TPE331-
20 1 turboprops. 
Performance: maximum speed 203 mph (327 km/ 
h} at 10,000 ft (3,050 m); initial climb rate 1 ,640ft 
(500 m) per minute; service ceiling 22,500 ft (6,860 
m); range 694 miles ( 1,115 km) with a 4,000-1b 
( 1,814-kg) pay1oad. 
Weights: empty 7,344 lb (3,331 kg); maximum 
take-off 12,500 lb (5,670 kg). 
Dimensions: span64 ft 11 in (19.79 m); 1ength 40ft 
1 in (12.21 m); height 15ft 1 in (4.60 m); wingarea 
373.0 sq ft (34.65 m1). 

Payload: 22 passengers or 4,600 lb (2,086 kg) of 
freight. 

Wirh irs braced wing,jixed /anding gear, and rectangu­
lar-section fuse/age, the Skyvan appears ungainly lmt 
has proved its utiliry va/11e wirh severa/ civil and mili­
tary operarors. This is a Skyvan o[ tite United Arab 
Emirares. 
C 1988. Ed1to-Savice SA. Oencva Phoro: M. Rosl:aln.g 
C 1990.. Translauonandadapqlion by Ed1to-ServkeSA DI 07$ ()4....17 
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Transport and utility 

CASA C-207 AZOR 

A tota lly Spanish design 
Seeing a possible niche in !he dornestic airliner 
market, CASA decided in !he early 1950s lo 
produce !he C-207 as a 30-passenger type scaled 
up from its 14-passenger Halcon. The firsl ex­
ample flew in September 1955 as a conventional 
low-wing monoplane wilh Lricycle landing gear. 
Because of the stiff competition from larger 
manufacturers offering better fmancial terms, !he 
type found no takers as a commercial transport. 

Saved a t tbe last minute 
The Azor was saved by the intervention of the 
Spanish govemment, which ordered 1 O examples 
as 40-seat military transports wilh !he service 
designation T.7 A. These entered service in 1960, 
and could carry asan alternative load sorne 6,806 
lb (3,087 kg) of freight. The aircraft were laler 
complemented by 10 examples of the C-207C 
dedica1ed paratroop and freightermodel. This had 
large double cargo loading doors at the rear of the 
fuselage, and entered service with the designation 
T.78. The two prototypes were also delivered lo 
the mi 1 i tary, and all22 aircraft were operated from 
Madrid- Getafe by the 35th Wing oflhe Transport 
Command. The last of these unexceptional air­
craft were retired in !he early 1980s. 

Principal vers ions 
C-207 (passenger model) and C-207C (convert­
ible freight/paratroop model). 

Principal user 
Spain. 

..-----TECHNICAL DATA ----, 
Type: CASA C-207C Azor two/three-crew troop 
and freight transport. 
E ngines: two 2,040-hp ( l ,522-kW) Bristol 1 !ercu­
les 730 radial piston engines. 
Performance: maximum speed 261 mph (420 km/ 
h) at 4,920 ft (1 ,500 m); initial climb rate not 
revealed; service ceiling 26,250 ft (8,000 m); range 
1,460 miles (2,350 km) with a 6,614-lb (3,000-kg) 
pay!oad. 
Weights: empty 23,370 lb (10,600 kg); maximum 
take-off 36,376 lb ( 16,500 kg). 
Dimensions: span 91 ft 2.5 in (27 .80 m); length 68 
ft5 in(20.85 m); height 25 ft5 in(7.75 m); wingarea 
923.5 sq ft (85.80 m2). 

Payload: 37 parat.roops or 8,8!8 lb (4,000 lb) of 
freight. 

The Spanish air force's 22 C-207s were usedfor pur­
poses such as trooping, parachuting, andfreigluing. 
C 1988. Edi1o-Service SA. Otneva Photo: M Rostain¡ 
C 1990, Tnuul.ationandadlpcJiionby Ed1lo-&tvioeSA 01 07504-18 
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Transport and utility 

Fokker F27 TROOPSHIP 
-~ 

Civil ancest ry 
In 1955 Fokker tlew the first F27 Friendship 
airliner, a twin-rurboprop type for 28 passengers. 
The type was then increased in capacity to 32 
passengers, and embarked on a successful com­
mercial career. After experience with a few F27 
Mk 300M military versions of the Mk 300 Com­
biplane, in April 1965 the company flew the first 
F27 Mk 400M Troopship as the purely military 
version of the Mk 400 convertible passenger/ 
freight transport. The Troopship has a large cargo 
door and, on each side, doors that can be opened 
in the air for the despatch of paratroops. 

Mar i time surveillance model 
An offshore surveillance version is the F27 Mari­
time, which entered service in the late 1970s. This 
model carries search radar and a central plotting 
system, and with a crew of 12 can remain aloft for 
12 hours. The armed equivalen! is the F27 Mari­
time Enforcer, which adds submarine detection 
and electronic support measures equipment, and 
can carry 8,644lb (3,930 kg) of weapons includ­
ing torpedoes and anti-ship missiles. 

Pr incipal versions 
F27 Mk 300M (military transport version of Mk 
300), F27 Mk 400M (military transport version of 
Mk 400), F27 Maritime (economic-zone patrol­
ler), and F27 Mari time Enforcer (maritime recon­
naissance and anti-ship/submarine plane). 

Principal users 
Algeria, Angola, Argentina, Bolivia, Burma, 
Finland, Ghana, Guatemala, India, Indonesia, Iran, 
lvory Coast, Mexico, the Netherlands, New Zea­
land, Nigeria, Pakistan, Peru, Philippines, Spain, 
and Thailand. 

.---- TECHNICAL DATA ----, 
Type: Fokker F27 Mk 400M Troopship two/three­
crew uúlity transpon. 
Engines: rwo 2,330-ehp (1,737-kW) Rolls-Royce 
Dan Mk 552 turboprops. 
Performance: maximum speed 298 mph (480 km/ 
h) at 20,000 ft (6,095 m); initial climb rate 1 ,620 ft 
(494m) per minute; service ceiling 30,000 ft (9, 145 
m); range 1,375 miles (2,213 km). 
Weigh ts: empty 24,720 lb (11,213 kg); maximum 
take-off 45,900 lb (20,820 kg). 
Dimens ions: span 95ft 1.75 in (29.00 m); length 77 
ft 3.5 in (23.56 m); height 28 ft 2 in (8.59 m); wing 
area 753.5 sq ft (70.00 m2

). 

Payload: 46 paratroops, or241iners plus nine atten­
dantS, or 13,283 lb (6,025 kg) of freight. 

This F27 M k 300 of tire Dwch air force is used for 
paratrooping andfreighting. 

--'~-"----
C J981t f.l:hlc>-Sertíce SA. OeftcV"l Photo M RO\IAing 
C 1990. Tran:slationanda(b;pcatlon by EditO-Servil% SA DI 07.5 04--19 
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Transport and utility · 

Nord 2501 NORATLAS 

1\vin-boom t ransport 
Designed lo meet a French air force requiremenL 
for a modcrn airlifter, the N2500 prototype new in 
Septembcr 1949 with two 1 ,625-hp (J ,2 12-kW) 
Gnome- Rhonc 14R radials. The type was bascd 
on a largc central nacelle with clamshell rcar 
loading doors, and the engine nacelles were con­
tinued 10 the rear as booms supporting the wide 
tailplane and two sets of vertical tail surfaccs. 
Greatcr power was needed for the N250 1 produc­
tion model, which switched to Bristol Hercules 
radials and entcred service in 1951. 

A long opcrationa l life 
The Noratlas was also produced under liccncc in 
West Gennany, where 161 ofthe Luftwaffe's 186 
aircraft werc built. Production was complctcd in 
l96J with the 425th a ircraft. Noratlas transports 
saw extensivc use with the French forces in Indo­
China and North Africa, and also saw active 
employment with Israel. The last Noratlas was 
retired in 1987. 

Principal vcrs ions 
N450 1 (production model), N250 1 IS (Israelí vcr­
s ion), N250 1 A (civil version with Hercules 758/ 
759s), N2502 (N250 1 A version with two 882-lb/ 
400-kg lhrust Turbomeca Marbore HE auxiliary 

lurbojets), and N2504 (anti-submarine trainer for 
French navy with powerplant of N2502). 

Principal users 
Congo, Djibouti, France, Greece, Israel , Mozam­
bique, Niger, Rwanda, and Wcst Gem1any. 

.----- TECHNICAL DATA ----., 
Type: Nord 2501 four/five-crew tactical tranSpon. 
Engines: two 2.040-hp ( 1 ,521-kW) SNECMA-built 
Bristol Hercules 739 radial piston engines. 
Performance: maxirnum speed 273 mph (440 km/ 
h) at 9,845 ft (3,000 m); initial climb rate 1,230 ft 
(375 m) per minute; service cei ling 24,605 ft (7,500 
m); range 1,553 miles (2,500 km) with a 10,03 1-lb 
( 4,550-kg) payload. 
Weights: empty 28,825 lb ( 13,075 kg); maximum 
take-off 46,297 lb (2 1,000 kg). 
Dimens ions: span 106ft 7.5 in (32.50 m); length 70 
ft 0.5 in (21.96 m); height 19 ft8.25 in (6.00 m); wing 
area 1,089.34 sq ft ( 101.20 m2). 

Payload: 45 troops. or 36 paratroops, or 18 Litters 
plus attendants, or 17.416 lb (7 ,900 kg) of freight 

Afrer major service wirh rile French, lsraeli, and Wesr 
German airforces, survlving N orar/ases were passed to 
rile air forces ofseveral smal/er cotmtries. 
Cl 1988.. Edito-Servke SA. Gtneva Phoco: SIRPA/Air 
Cl 1990. Trnnsbtionandad:lptationb)' F.thto-ScrviceSA DI 07504-20 
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Torpedo bomber 

Bristol BEAUFORT 

Blenheim derivative 
In response 10 a 1935 requirement for torpedo 
bomber, Bristol proposeda deriva ti ve ofitS Blen­
heim Mk IV light bomber with more power andan 
enlarged fuselage for a more numerous crew and 
semi-interna! carriage of the torpedo. The Type 
152 prototype ftrst flew in October 1938, and the 
Beaufort Mk 1 entered service in January 1040. 
The Beaufort Mk ll was basically s imilar apart 
from its 1 ,200-hp (895-kW) Pratt & Whitney 
Twin Wasp radials for bener take-off and low­
level performance. British Beaufort production 
totalled 1 , 1 30 aircraft. 

Australian production 
In 1939 Australia decided to produce the Beaufort 
under license. Sorne 700 were built and all used 
the 1 ,200-hp (895-k W) Twil1 Wasp engines. Vari­
ous versions were made and gave rise to the 
Beauforts Mks V-IX. The dorsal turret was also 
removed from the Mk IX. Tbe Beaufort was the 
RAF's standard torpedo bomber up to 1943, and 
remained in Australian service up to theend ofthe 
Second World War. 

Principal versions 
Beaufort Mk l (initial British model, later ex­
amples with the improved Taurus Xll or XVI 
engi.nes), Beaufort Mk ll (British model with 
Twin Wasp radials), and Beaufort Mks V to IX 

(Aust;alian models with various versions of the 
Twin Wasp). 

Principal user s 
Australia, Canada, Great Britain, and Turkey. 

TECHNICAL DATA --~ 
Type: Bristol Beaufon Mk T fou r-seat torpedo 
bomber. 
Engines: two 1, 130-hp (834-kW) Bristol Taurus VI 
radia l piston engines. 
Perrormance: maximum speed 260 mph (4 18 km/ 
h) at 6,000 ft (1 ,830 m); in it ial cl imb rate not 
revealed; service ceiling 16,500 ft (5,030 m); range 
1 ,035 miles ( 1 ,666 km). 
Weights: empty 13, 107 lb (5,945 kg); maximum 
take-off21,230 lb (9,630 kg). 
Dimensions: span 57ft 10 in (17.63 m); length 44 
ft7 in ( 13.59 m}; height 12 ft5 in (3.78 m); wing area 
503.0 sq fr (46.73 m2

) . 

Armament: four 0.303-in (7.7-mm) machine guns 
in nose and dorsal positions plus three optional 
0.303-in (7 .7-mm) machine guns in undernose and 
two beam positions, and one 1,605-lb (728-kg) tor­
pedo or up to 1,500 lb (680 kg) of bombs or mines. 

A Beaufort M k 1 ofNo. 217 Squadron, one ofsixCoastal 
Command uni1s thm operated the Beaufon innorthem 
Europe. There were also 1hree Middle Easlem squad­
rons with the type. 

C 1988. Edito-Suvlce SA. Geneva Photó: StlamiUlder 
C 1990. Tran\lation and adapcatioa by Edtto-Scrvice SA O 1 07S 08.01 
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Attack and close support 

Yakovlev Yak-38 "FORGER" 

Soviet STOVL capabili ty 
From its Yak-36 "Freehand" experimen1al VTOL 
typc, Yakovlev developed the Yak-38 multi-role 
warplanc as Lhe warplane carried by its first gen­
e ral ion ofaircraftcaniers. The Yak-36 first Ocw in 
the carly 1970s and entered servicc in 1976. 
Wcstcrn analysts thought the type capable only of 
VTOL operations because of its combination of 
an aft-mounted vectored-thrust turbojct and two 
forward-mounted lift turbojets, but in 1984 the 
"Forger" was revealed as having STOVLcapabil­
ity, so cstimates of the warload that could be 
carricd had to be revised upward. 

Carrier deployment 
Thc Yak-38 is carried by the four ships of the 
"Kiev" class, and provides thcse ships with a 
uscful if limited offensive air capability. The 
importancc of the Yak-38, however, lies in the 
expcricncc it is providing to the Soviets in the 
opcration offixed-wing aircraft from carriers. The 
new generation of Soviet carrierbomc aircraft. 
including thc Yak-41 supersonic STOVL type, 
will offcr far greater operational efficiency. 

Principa l versions 
Yak-38 "Forger-A" (single-seat multi-rolc war­
planc) and Yak-38UV "Forger-B" (two-seat op­
crational conversion and proficiency traincr with 
a lengthcned fuselage). 

Principa l user 
USSR. 

.----- TECHNICAL DATA-----. 
Type: Yakovlev Yak-38 "Forger-A" single-seat 
carrierbome mult i-role STOVL warplane. 
Engines: one 14,991-lb {6.800-kg) thrust Tuman­
skii R-27V-300 vectored-thrust turbojet and two 
7,870-lb {3,750-kg) thrust Koliesov ZM lift 
rurbojets. 
Perfor mance: maximum speed 627 mph { 1.11 O 
km!h) at 36,090 ft { 11 ,000 m); initial climb rate 
14,765 ft (4,500 m) pcr minute: service ceiling 
39.370 ft ( 12,000 m); r<~dius 229 miles (370 km) 
with maximum warload. 
Weights : empty 16,28 1 lb (7,385 kg); maximum 
take-off25,794lb { 11,700 kg) for VTO or 28,660 lb 
( 13,000 kg) for STO. 
Dimensions: span 24ft 0.25 in {7.32 m); length 50 
ft 10.25 in{l5.50m); hcight 14 ft4 in (4.37 m); wing 
area 199.14 sq ft {18.50 m2). 

Armament: up to 7,937 lb {3.600 kg) of disposable 
stores. 

Two Yak-38s parked 011 rhe flighrdeck of rhe carrier 
Minsk, one ofrhefour "Kiev" class carriers in Sovier 
service. 
O 1988. Edalo-SeJ'\·.ct SA. Ocnt\':1 Pboto: Sabm.tndn 
O 1990. Translao1011 and adoplOliOn 1')' Edo.,.S.rvoe<: SA DI 075 08.02 
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Attack and cJose support 

McDonnell Douglas A-4 SKYHAWK ll 

Upgraded capabil ities 
Despitc thc age of the basic design (the typc first 
new in June 1954) and its small ovcrall s izc, the 
A-4 Skyhawk proved highly "devclopable" 
throughout its li Fe. The key to the creation of the 
much enhanced Skyhawk li series was thc adop­
tion of the -408 version of the J52 offering 20% 
more thrust than earlier versions of the same 
engine. This allowed Lhe addilion of features such 
as an enlarged dorsal hump for more comprehen­
sive electronics (including theAngle-Rate Bomb­
ing System), doubled cannon ammunition capac­
ity, a larger windscreen. an intlight refueling 
probe, and a braking parachute. 

Limited bu t important use 
The firs t Skyhawk 11 was the A-4M for thc US 
Marine Corps: sorne A-4Ms were la ter upgraded 
to A-4 Y standard wilh a head-up display and an 
improved ARBS. Then carne the similar A-4N 
ver.. ion for Israel. Other Skyhawk l1 models were 
produced by conversion rather conslrllction, and 
includcd thcA-4PTM for Malaysia and theA-4S­
I for Singapore. 

Principal versions 
A-4M ( 162 aircraft for the US Marine Corps), A-
4N ( 11 7 aircrart for Israel with 30-mm cannon, 
improved e lectronics and an extended jctpipe to 
defeat small heat-seeking SAMs), A-4PTM (34 
conversions for Malaysia), and A-4S-1 (50+ 

conversions for Singapore with the General E lec­
trie F404 unreheated turbofan). 

Principal users 
Israel, Malaysia, Singapore, and USA. 

TECHNICAL DATA -------., 
Type: McDonnell DouglasA-4M Skyhawkllsingle­
seat carrierbome and land based anack warplane. 
Engine: one JI ,200-lb (5.080-kg) thrust Pran & 
Whitney J52-P-408A turbojet. 
Performance: maximum speed 645 mpb (1,038 
km/h) at 34,000 ft ( 10,635 m) with bombs; initial 
climb rate 8,440 ft (2,573 m) per minute; service 
ceiling not revealcd; range 2,055 miles (3,307 km). 
Weights: empty 10,465 lb (4,747 kg); maximum 
take-off27,420 lb (12,438 kg). 
Oimensions: span 27 f¡ 6 in (8.38 m); length 40 f¡ 
3.75 in (12.29 m) excluding probe: height 15 fl O in 
(4.57 m); wing area 260.0 sq ft (24.15 mZ). 
Armament: two 20-mm cannon and up to 9.1551b 
(4.153 kg) of disposable ~lores. 

An A-4M Skyhawk 11 of the US Marine Cmps is seen 
during a weaponlraininfi sortie near Yrmra, Arizona. 

19.k8. €dJIC>-Savice SA, Onk\ a 
C 1990. Tran~WJOft and ld.apuhM b) 

Pboto: Salamandc:r 
l'.diW..5cf"let: SA 01 01S 08.03 
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Fighter 

Macchi M C.200 SAETTA 

lta lian a ir force requirement 
Experience in its campaign to conquer Abyssinia 
( 1935-36) persuaded the ltalian air force that it 
necdcd a new fighter. To meetthe resulting speci­
fication Mario Castoldi dcsigned the Saena (light­
ning) as a low-wing monoplane of all-metal con­
struction with retractable ta ilwheel landing gear, 
an enclosed cockpit, anda FiatA.74 RC 38 radial 
engine. The prototype first flew in December 
1937 and proved to be extremely agiJe even if 
hindsight indicated lack of outright performance, 
firepower. and protection. 

Ita lian fighter mainstay 
Dcliveries began in October 1939, and by the time 
Ita! y cntcred the Second World War i.n May 1940 
thcre were about ISO MC.200s on strength. Total 
production was 1 .153, and the type was used in 
every theater involving the ltalian forces. From 
Scptcmber 1943 some of the aircraft served with 
the ltalian air units on the Allied side in the ltalian 
campaign. 

Principal versions 
MC.200 (initial version delivered in early, intcr­
mcdiatc. and late forms with enclosed. open, and 
scmi-enclosed cockpits respective! y). MC.200AS 
(tropicalized version with sand/dust filtcrs for 
scrvicc in North Africa), MC.200CB (fighter­
bomber version with provision for 705 lb/320 kg 

of bombs or two drop tanks carried under the 
wings). 

Principa l user 
Jtaly. 

- -- T ECHNICAL DATA 
Type: Macchi MC.200 Saetla s ingle-scat lighter. 
Engine: onc 870-hp (649-kW) Fiat A.74 RC 38 
radial piston engine. 
Per formance: maximum speed 312 mph (502 km/ 
h)at 14.765 ft (4,500m): climbto9,845 ft (3.000m) 
in 3 minutes 24 seconds: service ceiling 29.200 ft 
(8.900 m); range 540 miles (870 km) with auxiliary 
fue l. 
Weights: empty 4, 178 lb ( 1,895 kg); maximum 
take-off 5,71 O lb (2,590 kg). 
Dimensions: span 34 ft8.5 in (10.58 m): lcngth 26 
ft 10.25 in (8. 19 m): height JI ñ 5.75 in (3.50 m): 
wing area 180.84 M¡ ft (16.80 m1). 

Armament: two 12.7-mm (0.5-in) machine guns 
and. in sorne latcr aircraft, rwo 7.7-mm (0.303-in) 1 

mach.ine guns. __j 

An MC.200 Sael/a of the ltalian air force is seen 
(probably) in1he south ofita/y. The /10/ians considered 
the type ro be moder01ely advaJ1ced, bm in combatwilh 
1he best of Britishjigluers tire MC.200 was re1·ealed as 
/acking in pelformai/CI' andjirepower. 

1988, Edito-St:n1cc SA. Oc~vil l~tu. S.LJ;amanOO 
1990. Tr.l.lblllliOn und UdilJ)lJIICtfl b)' &hto-Sef'\'•ce SA 01 on {)"1,().1 
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Reconnaissance and observation 

Caudron G.m 

Military obser vation development 
Ocvclopcd by thc brothers René and Gasten 
Caudron, the G.III (sometimes rendcrcd as G.3) 
was an observation development of the G. ll that 
had bcen bui lt before the First World War largely 
for display nying. Flown early in 1914, thc G.lll 
airead y equipped onesquadron on theoutbreak of 
war in August 1914. 

Ser vice throughout the war 
The G.lll was built to the extent of2.450 aircraft 
in France. 233 in Great Britain, and 166 in ltaly. 
The crew was accommodated in tandem cockpits 
immcdiatcly bchind the tractor engine locatcd in 
thc nose of the short central nacelle, and the tail 
unit was supported by four braced booms projcct­
ing 10 thc rcar of the sesquiplane wings. In carly 
aircraft, roll control was effected by wing-warp­
ing, though ailerons became standard on later 
machnes. The type was produced in various fonns 
based on the Ca u 3 military designation, and was 
!>tcadil) relegated to training from mid-1916 
onward. After the war. sorne of the surviving 
aircraft passed into civil hands. 

Principal versions 
Cau 3A.2 (two-seat artillery observation model), 
Ca u 30.2 (dual-control rrainer), Cau3E.2 (rotary­
engincd trainer), Ca u 3R.l (single-seat rouleur or 
taxiing trainer without fabric on the wings), and 
Ca u 3. 12 ( 1 00-hpnS-kW Anzani radial engine). 

Principal users 
Belgium, France, Grcat Britain, ltaly, Russia, and 
USA. 

TECHNICAL DATA - -­
Type: Caudron G.llltwo-sem anillery spotting and 
reconnaissancc planc. 
E ngine: one 80-hp (60-kW) Le Rhone rotary piston 
emgine. 
Performance: maximum ~pecd 67 mph ( 108 km/h) 
atsea level;climbto6.500 ft ( 1,980 m) in 20minutes 
O seconds; servicc cciling 13.125 ft (4.000 m): 
endurance 4 hours O scconds. 
Weights: empty 9261b (420 kg); maximum take-off 
1 ,565 lb (71 o kg). 
Dimensions: span 43 ft 11.5 in ( 13.40 m); length 21 
ft O in (6.40 m); hcight8 ft 2.5 in (2.50 m); wing arca 
290.64 sq ft (27 .00 m2). 
Armament: usually nonc.though some:úrcraft car­
ricd an 8-mm (0.315-in) or 0.303-in (7.7-mm) 
machinc gun and when nown as a single-seater 
sorne machines carried bombs. 

Some G./1/s remaiu airwortily. iucludiug Jilis example 
seen a1 o display o[ vima¡¡e (lircra[l_. _____ _ 

1988. Edli.O-Se~.ce SA. Otl'lfvl Pboto: Salanundef 
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Trainer ¡_ 

SOKO G-2 GALEB 

A Yugoslav first 
Established in 1951, SOKO began its career with 
licensed production, and moved to aircraft design 
only in 1957. With a configuration very similar to 
that of the Aermacchi MB.326 in its unswept 
flying surfaces and unstepped seating, the Galeb 
(seagull) fust flew in May 1961, and entered 
production during 1963 for the Yugoslav air force 
with the designation G-2A. The Galeb was not the 
first jet-powered Yugoslav plane to be flown, but 
was the first ro enrer full-scale production. Though 
designed as a basic flying tTainer, the G-2A was 
given greater operational flex.ibility by the instal­
lation of armament (nose-mounted guns and 
underwing hardpoints) for the weapon tra ining 
role, a camera beneath the rear cockpit floor, and 
target-towing capability. 

Export sales 
In 1974 there flew the G-2A-E export model 
d i ffering only slightly from the Yugoslav standard 
in having more advanced navigation equipment, 
and this remained in limited production up to 
1983. The G-2 was a l so the basis fortheJ- 1 Jastreb 
s ingle-seat light attack warplane. 

Principal versions 
G-2A (Yugoslav model) and G-2A-E (expon 
model with more advanced navigation aids). 

Principal users 
Libya, Yugoslavia, and Zambia. 

r---- TECHNTCAL DATA 
Typc: SOKO G-2A Galeb two-seat basic flying and 
weapon trdiner. 
Engine: one2,500-lb ( 1.134-kg) tbrust RoUs-Royce 
Viper 11 Mk 22-6 turbo jet. 
Per formance: maximum speed 505 mph (8 12 km/ 
h) at 20.340 ft (6,200 m); initial c limb rate 4,495 ft 
(1,370 m) per minute; service ceiling 39,370 ft 
(12,000 m); range 771 miles (1.240 km). 
Weights: empty 5,776 lb (2.620 kg); maximum 
take-off 9,840 lb (4,300 kg). 
Dimensions: span 31 ft 11 in (9.73 m); length 33ft 
1 1 in ( 10.34 m); height 1Oft 9 in (3.28 m); wing area 
209.15 sq ft (19.43 m2) . 

Armament: two 0.5-in ( 12.7 -mm) m achine guns an 
up LO 44 1 lb (200 kg) of disposable stores. 

This G-2A Galeb ofrhe Yugos/av airforce has rwo nose­
moumed machine guns and undenving hardpoims for 
rhe carriage oflighr weapons. Tite rear sear isjiued wirh 
green curtains for insrrumem jlighr rraining. 
O 19S8.1!dtlo-Sérvtec SA, Cku.evu 
C 1990, Tnanotlllion tnd td:tpc~tüon by 
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r Electronic warfare 

Boeing E-3 SENTR Y 

Based on a civil airframe 
Thc E-3 is a costly machinc, yet as an airbomc 
waming and control system it is a very cost 
effective ''force multiplier". First flown in the EC-
1370 prototype, the Westinghouse APY-1 sur­
vcillance radar is mountcd with its amen na in thc 
largc rotodome above thc rear fusclage to search 
ro a radius of250 miles (402 km). The airframe is 
bascd on that of the Modcl 707-320B civil trans­
pon, and the ftrst of 24 Core E-3A Sentrics 
entcred service in March 1977. 

Steady improvement 
Thc ncxt 10 ai rcraft werc completed as Standard 
E-3A Sen tries. as were NATO's 18 ai rcraft. Oldc r 
aircraft ha ve been upgradcd, and theoperators can 
monitor all air activitics within radar range and 
control the effons of fricndly air unitS. Inflight 
rcfueling capability boosts endurance most usc­
fully. 

Principal versions 
Corc E-3A (initial modcl with nine display con­
soles), Standard E-3A (10 US and 18 NATO 
a i rc rart with greater compuling power, improved 
communications. and ovcrwater capability), E-
3A/Saudi (fiveSaudi A rabian aircraft with CFM56 
turbofans but inferior communications), E-38 
(Corc E-3As upgraded to Standard E-3A configu­
ration). E-3C (updated Standard E-3As with five 

E-30 (seven British a ircraftwith CFM56cngincs 
and improved electronic supporr measurcs dueto 
enter servicc from 1991 as Sentry AEW.Mk 1 s), 
and E-3F (four French aircraft similar to thc E-
30). 

Pdncipal users 
France, Grcat Britain, NATO, Saudi Arabia, and 
USA. 

TECHNICAL DATA 
Type: Boeing E-3A Senrry 20-seat airbomc warn­
ing and comrol ~ystcm plane. 
Engines: four 21.0{)()-Jb (9.526-kg) thrust Pratt & 
Whimey TF33-P- 100/1 OOA rurbofans. 
Performance: maximum speed 530 mph (853 km/ 
h) at 29,000 ft (8,840 m); initial climb rmc not re­
vealed: operating cci ling 29.000 f1 (8.840 m); range 
1,000 miles ( 1 .609 km) for a 6-bour patrol. 
Weights: cmpty not revcaled: maximum takc-off 
325.000 lb (147.418 kg). 
Dimensions : span 145ft 9 in (44.42 m); lcngth 152 
ft 11 in (46.61 m); hcight41 ft9 in ( 12.73 m); wing 

1 arca 3.050.0 sq ft (283.35 m2
). J 

~·mament: none. 

US Air Force E·3As operate 011 a worldwide basis. 
while NATO's 18 aircraft are registered i11 Ltuembourg 
h111 operate from a base in West Germany. 

1 
more consoles and improvcd communications), ,~,.,..&s .. ...s.n.o«SA.c"'""" ""'""' Sal.mun&r 
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r Naval helicopter 

Sikorsky SH-3 SEA KING 

A new-gcnera lion hunterfkiller 
Expcricncc with the HSS-1 Scabat persuaded the 
US Navy that an cffective submarinc hunter/killcr 
helicoptcr for shipbome use needed turboshafl 
powcr, and in 1957 the service contracted for the 
S-61 dcsign with an amphibious boat hull. This 
first flcw in March 1959 as the XHSS-2 for a 
service debut in September 1961 as thc HSS-2 
with 1 ,250-shp (932-kW) T58-GE-8B engines 
and dunking sonar as its main sensor. In 1962 the 
type was rcdesignated SH-3A. and total produc­
tion of324 forthe US Navy wascomplementcd by 
Canadian and Japanese production. 

Improved modcls 
Theonlyothcrproduction model forthe US Navy 
was thc SH-30, ofwhich 72 were built with more 
powcr, grcatcr fuel capacity, and improved sonar. 
The two latcr US Navy models were produccd as 
conversions. and the type is now being rcplaccd 
by thc same company's SH-60 series. Somcwhat 
differcnt modcls have been built in Grcat Britain 
and ltaly. 

Principal versions 
SH-3A (initial American model), YH-3A (Y IP 
transport), HSS-2 (Japanese version}, CH-124 
(Canadian vcrsion), SH-30 (improvcd American 
modcl), YH-3D (YIP transport), HSS-2A (Japa­
nesc model), H H-3F Pelican (SAR version for the 
US Coast Guard), SH-30 ( 105 conversions for the 

utility role). SH-3H ( 112 conversions with im­
proved sensors including high-definition radar 
for the anti-submarinc, anti-ship ·and missilc­
detection roles}, and S-61 D-4 (Argentine ver­
sien). 

Principal users 
Argentina, Brazi 1, Canada, Dcnmark, Japan. Spain. 
and USA. 

TECHNICAL DATA 
Type: Sikorsky Sll-30 four-seat shipbome ami­
submarine helicopter. 
Engines: two 1 ,400-~hp ( 1 ,044-kW) General Elec­
tric T58-GE-10 turboshafts. 
Performance: maximum spccd 166 mph (267 km/ 
h) m optimum altitude; initial c limb rate 2,200 n 
(667 m) per minute; servicc ccil ing 14,700 ft (4,480 
m); r-.mge 625 miles ( l ,006 km). 
Weights: empty 11 ,865 lb (5.382 kg); maximum 
take-off 21.500 lb (9.752 kg). 
Dimens ions: main rotor diamcter 62 ñ O in ( 18.90 
m); length overall. rotor\ tuming 72ft 8 in (22.15 
m); height 15 ñ 6 in (4.72 m); main rotor disc arca 
3.019.08 sq ft (280.47 ml). 
Armament: up to 840 lb (381 kg) of 10rpedoes or 
depth charges. 

An SH·JD Set1 Kingjro1111he US Navy's carrier Kiuy 
Hawk. 

1988. &bto..Sen·;ce SA. Ocncva Phoco: Sal.;un.;tnclcr 
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Naval helicopter 

Kamov Ka-25 "HORMONE" 

Unusual configuration 
Thc Ka-25 was developcd from the late 1950s 
primarily as an anti-submarine type for deploy­
ment aboard warships, a role facilitated by the 
Kamov design speciality ofsuperimposed contra­
rotating rotors with a twin-turboshaft powerplant. 
This arnmgement removed the need for an anti­
torquc ta il rotor at thc cnd of a long fuselagc, and 
so pcrmined compacr ovcrall d imensions. 

Watchdog of the Soviet navy 
Thc concept was probably valida red in the Ka-20 
·'Harp" prototype of 1959, but the Ka-25 enrered 
scrvicc only in 1965, initially with 900-shp (671-
kW) GTD-3 turboshafts and, as a result, modest 
performance. More powcr was provided later in 
thc production run, which is thought to havc 
totalled about 500 helicoprcrs in three operational 
models. 

Principal vers ions 
Ka-25 "Hormone-A" (anti-submarine model with 
radar, ei ther dunking sonar or magnetic anomaly 
dctcction gear, and optional sonobuoys), Ka-25 
"Hormone-B" (midcoursc guidance-update modcl 
for ship-launched missilcs).and Ka-25 "Hormonc­
C" ("Hormone-A" strippcd ofmission equipment 
and lilled with a hoist for thc SAR and utiliry roles 
with a maximum of 12 passengers). 

Principal users 
India, Syria, USSR, and Yugoslavia. 

.----- TECHNICAL DATA 
Type: Kamov Ka-25 "Hormone-A" live-scat ship­
bome ami-submarine helicopter. 
Engines: two990-shp(738-kW) Glushcnkov GTD-
3BM turbosha f'ts. 
Perfor mance: maximum speed 130 mph (21 O km/ 
h) at low altitudc: initial climb rate not rcvealcd: 
service ceiling 11,480 ft (3.500 m); rangc 298 miles 
(400 lcm) on interna! fue l. 
Weights: empt) 10,505 lb (4.765 kg): maximum 
take-off 16,534 lb (7,500 kg). 
Dimens ions: rotor disc diameter, each 5 1 ft 8 in 
( 15.74 m); length, fuselage 32ft O in (9.75m): height 
17ft 7.5 in (5.37 m): rotordisc area, rota l4, 189.0 sq 
ft (389.20 1112) . 

Armament: torpcdoes and/ordepth chargcs carried 
in a lowcr-fu~elage bay. 

Known 10 NATO as lile "Hormone", lile Ka·25 is 
remarkab/efor i1s comra- rotating twin rorors abo1•e lile 
silort bu1 compara1i1•e/y capacious fuselage ll'ilil i1s 
quadricyc/e landing gear. endp/ate l'erlica/ swfaces 011 

lile 1ailplane and, tmderlile nose oj1ilis "flormone-A ·•, 
lile radome Ol't!r lile searcil radar's amenna. 

1988. Edd~>ScrvKC SA. C'~enc~.a 
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r Seaplane 

Latécoere 298 

Modernization for the F rench navy 
In 1933 the French navy issued a specification for 
a two/three-seat torpedo bombing floatplane. The 
resulting Latécocre 298 prototype flew in May 
1936 with semi-interna! accomodation for a tor­
pedo thal could be dropped between the twin 
floats. Orders were placed for 177 production air­
craft delivered from October 1938. 

Seaplanes versus tanks 
In the crucial days after Germany's invasion of 
France in May 1940, rhe Latécocre 298s were 
e ven pressed into service as dive-bombers against 
German armor, and suffered heavy losses. The 
ai rcraft lert in Vichy French service were aug­
mentcd by 30 new machines, and after the Second 
World War the type was used as a trainer until 
rctirement in 1951. 

Principal versions 
Latécoere 298A (29 aircraft for shore-based use 
with fixed wings), Latécoere 2986 (42 four-seat 
aircraft for shipbome use wilh dual comrols and 
folding wings), Latécoere 2980 ( 106 aircraft 
derived from the Larécoere 2986 with dual con­
trols bul fixed wings), and Latécocre 298F 
(modified vers ionoftheLatécoere298D forVichy 
France). 

Principal user 
France. 

TECHNICAL DATA ~ 
Type: Latécoere 2980 thrce-seat torpedo bomber 
and reconnaissance nomplane. 
Engine: one 880-hp {656-kW) Hispano-Suiza 
12Y crs- 1 inline pistan enginc. 
Performance: maximum specd 178 mph (287 km/ 
h) at6.560 ft (2.000 m): climb 10 4,920 ft (1 .500 m) 
in 5 minutes 39 seconds: scrvice ceiling 21.325 ft 
(6,500 m); range 1,367 miles (2,200 km). 
Weights: empty 6,768 lb (3,070 kg); maximum 
take-off 10,141 lb (4,600 kg). 
Dimensions: span 50 ft 10.25 in ( 15.50 m); length 
41 ft 2 .5 in ( 12.56 m); height 17ft 2.75 in (5.25 m); 
wing arca 340.1 5 sq ft (3 1.60 m1) . 

Armament: three 7 .5-mm (0.295-in) machine-guns 
(two fiXed and one trainablc) and one l ,477-lb (670-
kg) torpedo or 1.102 lb (500 kg) of bombs or depth 
charges. 

1ko Larécoere 298s of Escadril/e TI 011 parro/. The 
comparati1·e si:e of the pi/01 and obsen·er gi1·e some 
indicarion of the rype's considerable bu/k. The Frenc/1 
1101')' hadfour squadrons with 1he La1écoere 298.1wo of 
1hem (Escadril/es 1-181 and 1182) on 1he seap/ane car­
rierCommandant Teste, and tlle otheriWO shore-based 
al Berre ( Escadrille T 1) and Cherbourg 
(Escadrille T2). 

O 19&8. Echto-Setvt« SA. Gene ... u 
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r Seaplane 

Blohm und Voss Bv 138 

Changing dcsignation 
Thc first scaplane designed by the Hamburgcr 
Flugzcugbau was a reconnaissance Oying boat 
thal llew as thc Ha 138 in July 1937. Three lwin­
engined pro101ypes were 10 have been bui ll, cach 
with diffcrcnl cngines, but delays meant 1ha1 lhc 
sole typc was recasl with three 650-hp (485-kW) 
Jumo 205C dieseis. Considerable revision was 
needcd 10 improve water and airbome handling 
before produclion was authorized under lhe dcs­
ignation Bv 138A, the changed suffix indicaling 
Hamburger Flugzeugbau's parem company. 

Widespread ser vice 
The Bv 138 cnlered service just before lhc Gcr­
man invasion of Norway in April 1940 and was 
uscd in lhat campaign as a transport with up 10 1 O 
passengcrs. Thcrcafter the type was used lo thc 
end of the Second World War in its designed role, 
and produclion up to 1943 totalled 279 aircraft. 

Principal versions 
Bv 138A (production model in two subvarianls). 
Bv 1388 (improved model with three 880-hp/ 
656-kW Jumo 205Ds and heavier dcfcnsive/of­
fcnsive annament), Bv 138C (definitive produc­
lion model wilh strengthened structure and much 
improvccl dcfcnsive annament), ancl Bv 138MS 
(conversions of 1he Bv 1388 for swccping o!' 
magnclic mines with an electrified dura! hoop). 

Principal user 
Germany. 

TECHNICAL DATA ------. 
Type: Blohm und Voss Bv 138A-I six-seat mari­
úme reconnaissance flying boat 
Engines: Lhree 600-hp (447-kW) Junkers Jumo 
205C-4 inline piston cngincs. 
Performance: maximum speed 165 mph (265 km/ 
h) at sea Jevel: climb to 6,560 ft (2.000 m) in 8 
minutes 30 seconds: servicc cciling 11,81 O ft (3.600 
m): range 2.442 mile~ (3,930 km). 
Weights: empty 23,8 10 lb (10.800 kg); maximum 
take-off 30,313 lb ( 13,750 kg). 
Dimensions: span 88 fl 4 in (26.94 m); length 65ft 
1.5 in ( 19.85 m); hcight 19ft 4.25 in (5.90 m): wing 
area 1,205.56 sq ft ( 112.00 m2

) . 

Armament: one 20-mm cannon in nose turret and 
two 7.92-mm (0.312-in) machinc guns in central 
nacelle and hu U rear positions. and up to 33llb ( 150 
kg) of bombs. 

The Bv 1 38was ofrmu.llwl configuration with its cell/ral 
nace/le. twin booms, and tltree engines. but pro vedan 
effective long-range recomwi.~scmce macltine with anti­
sltipfsubmarine capability. 

1988. Eduo-Servtc:e SA. Oent'rn 
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Reconnaissance and observation 

Lockheed P-3 ORION 

Submarine hunter 
Al 1he cnd of thc 1950s the US Navy nccded a 
replaccmcnl for its Lockheed P2V Ncptune anti­
submarine plane, and Lockheed won thc contrae! 
with a dcrivativc of its L- 188 Elec1ra airlincr. Thc 
Orion protolype flcw in November 1959 with a 
fusclagc revised for advanced electronics and a 
long wcapon bay. 

New systems and job satisfaction 
During a long produclion life dueto end only in 
the early 1990s. the P-3 went through threc major 
versions tolalling more than 750 aircraft, and is 10 
be supplemcnted by the P-7, which is in cssence a 
completely updated P-3 with new cngincs. 

Principal vcrsions 
P-3A ( 165 of the initial version with watcr/alco­
hol-injected T56-A-1 OW turboprops cach dcliv­
ering 4.500 shp/3.356 kW), P-3B ( 1 52 of an 
improvcd version with TS6-A-14 engines and the 
Dcltic lactical processing system), P- 3C (dcfini­
tive model wilh the A-NEW electronic system, 
la ter aircraft bcing delivered in steadily improved 
Update 1, Update n. and Update ll1 forms), CP-
140 Aurora (aircraft for Canada with thc clec­
tronic suitc of the Lockheed S-3 Yiking). 

Principal users 
Australia, Canada, l ran, Japan, Thc Ncthcrlands, 
New Zcaland, Norway, Pakistan, Portuga l, 
Spain, and USA. 

.----- TECHNICAL DATA ----, 
Type: Lockheed P-3C Orion 10-seat maritime pa­
t:rol and ami-submarinc plane. 
Engines: four 4,9 1 0-shp (3,66 1-kW) Allison T56-
A-14 turboprops. 
Performance: maximum speed 473 mph (761 km/ 
h) at 15,000 fl (4.570 m); initial c limb rate 1,950 ft 
(594 m) per minute; service ceiling 28.300 ft (8.625 
m): radius 1,550 miles (2.494 km) for a 3-hour 
patrol. 
Weigbts: empty 61,490 lb (27 ,892 kg); maximum 
take-off 142,000 lb (64.41 O kg). 
Dimensions: span 99 fl 8 in (30.37 m): length 116 
ft 10 in (35.61 m): height 33 fl 8.5 in (10.29 m); wing 
area 1,300.0 sq ft ( 120.77 m2). 

1 ~~mamen!: up to 20,000 lb (9.072 kg) of d ispos­
~slorcs. 

The P-3 Orion is the West's most importamlong-range 
ocean sun·eillance and llllti-submarine plane. This is a 
P-3C Update 1/, the long "sring'' arrhe rail housing the 
sensor of rhe magneric anonwly derecrion sysrem rilar 
complemenrs radar.j'orward-looking infra-red, acous­
ric sonobuoys. aud elecrronic supporr measures sysrems 
for rhe derecrion of swface and tmderwarer rargers. 
O 198.8. Edito-St-n•ioc SA, Ckncu Phoco: SaJ.amandtf 
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Reconnaissance and observatioil 

Breguet Bre.19 

-

Wearing t:wo hats 
The Bre.19 was designed as successor to the 
Bre.l4 in the reconnaissance and light bomber 
ro les, and first flew in March 1922. The new 
m achine was Jaid out in much the same way as its 
predecessor, but was a better strean1lined ma­
chine with finer nose entry lines and using a more 
modero structure of metal for its circular-section 
fuselage, simplified wing cellule, and semi-canti­
lever main landing gear legs. 

lnter-war mainstay 
The Bre.l9 was the light utility mainstay of sev­
era! air forces in the period between the world 
wars, and totaJ French and licenced production 
exceeded 3,000 aircraft with a large number of 
engine types. The French re legated the type to 
secondary tasks from the early 1930s, but many 
survived into the Second World War with smaller 
European and overseas a ir arms. The celebrated 
Grand Raid, Bidon, and Super Bidon versions of 
the Bre.19 were speciallong- range record break­
ers. 

Principal versions 
Bre. I9A.2 (two-seat reconnaissaance and obser­
vation model with differing armament combina­
tions and engil1e types rated at between 400 and 
860 hp/298 and 641 kW), Bre.I9B.2 (two-seat 
light bomber model with provis ion for 970 lb/440 

kg ofbombs carried externally), and Bre.l9Cn.2 
(two-seat night fighter development). 

Principal users 
Argentina, Belgium, Bol ivia, Brazil, Ch ina, 
Croa tia, France, Greece, Poland, Romanía, Spain, 
Turkey, Venezuela, and Yugoslavia. 

TECHNICAL DATA --­
Type: Breguet Bre. l9A.2 two-seat reconnaissance 
and observation plane. 
Engine: one450-hp (336-kW) Lorraine 12Ed inline 
piston engine. 
Performance: maximum speed 133 mph (214 km/ 
h) at sea leve!: initial climb rate not revealed; service 
ceiling 23,620 ft (7,200 m); range 497 miles (800 
km). 
Weights: empty 3,058 lb ( 1 ,387 kg); maximum 
take-off 5,511 lb (2,500 kg) 
Dimens ions: span 48 ft7.75 in ( 14.83 m); length 3 1 
ft6.25 in (9.6 l m); height l2ft1.25in(3.69m); wing 
area 538.21 sq ft (50.00 m1) . 

Armament: three0.303- in (7.7-mm) machineguns 
(one fixed and two trainable) and provision for light 
bombs. 
~--------------------------__J 

This Bre.l9A.2 spon s the "tete de hougnat" (coa/ man's 
head) insignia inherited from SAL 19, a celebrated 
squadron of the First World War. 

O 1988. FAi1o....Servicc SA. Oencva 
C 1990. Translalion and OOnptalion by Edilo·Servitt SA 

Photo: S.H.A.A. 
DI 075 08. 13 

l~nte:dmltaly 



r T d .,. ransport an utt tty 

USA 

Lockheed C-141 STARLIFTER 



r Transport ancl u ti lity 

Lockheed C-141 STARLIFTER 

G lobal reach 
The StarLiftcr was designed to meet a US Air 
Force requiremcnt for a logistic frcighter provid­
ing its Mil itary Airlift Command with g lobal 
reach. Thc dcsign is of typical airlifter conccpt, 
with a high-sct wingcarrying four pylon-mountcd 
engines, main landing gearunits blistcrcd onto the 
outsidc of the fuselage. and a T-tail above the 
combination of a rear ramp/door and clamshcll 
doors that provides straight-in access 10 the hold. 
Thc type first flew in December 1965, and C-
141 As entercd serví ce from April 1965. 

Stretched fuselage 
Product ion totallcd 284 aircraft, and scrvicc cxpe­
ricncc soon showed that the StarLifter's hold was 
gcncrally volume rather than weight lim itcd 
(becoming fu ll bcfore reaching its wcight limit ). 
Bctween 1976 and 1983, therefore. Lockhccd 
rebuih thc 270 surviving aircraft to C-141 B stan­
dard with their fuselages stretched by 23 ft 4 in 
(7 .11 m): this provided the vol u me for 13 rather 
than 10 Mandard pallets. thereby creating thc 
equivalen! of 87 more aircraft at far lower ovcrall 
cost. At thc samc time an inflight refueling capa­
bility was added. 

Principa l versions 
C-141 A (ini t ial model) and C- 14 1 B (initial moclcl 
given additional payloacl volume and weight by a 
fuse lagc stretch). 

Principa l user 
USA. 

,------ TECHNICAL DATA 
Type: Lockheed C-141 B StarLifter four-crew lo­
gistic heavy tmn~port. 
Engines: four 21,000-lb (9,526-kg) thrust Pratt & 
Whirney TF33-P-7 turbo fans. 
Per formance: maximum \peed 566 mph (910 km/ 
h) at optimum altitude: initial climb rate 2.920 ft 
(890m)perminute: \Crvicccciling41,600ft(l2.680 
m); range 2,935 milc~ (4,723 km) with maximum 
payload. 
Weights: empty 148.120 lb(67,186 kg); maximum 
take-off 343,000 lb ( 155,582 kg). 
Dimensions: span 159ft JI in (48.74 m); length 168 
ft3.5 in (51.29 m); hcight 39ft 3 in ( 11.96 m): wing 
arca 3,228.0 sq ft (299.88 m2) . 

Payload: 94,525 lb (42,877 kg) of freight. or 154 
troops. or 123 paratroops. or 80 litters plus 16 
attendants. 

The C-1418 is the C-J.IIA wirh irsfuselage lengrhened 
by 13ft 4 in (4.06 m)forword ofthe wiug and 10ft O in 
(3.05 m) behind it for grearer payload rolume. The 
additional ''olumealso increase.\ the maximum payload 
weight ji"om t/11! the C-14/A's figttre of 70.847 lb 
(32.136 kg). 

1988, Edilo-Sc:rvKe SA. Oc:nen Photo: S~l:am:andc:r 
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Attack and clase support 

VoughtA-7 CORSAIR 11 

Skyhawk replacement 
In theearly 1960s the US Navy required a replace­
ment for the McDonnell DouglasA-4 Skyhawk as 
a carrierborne typc with about twice the A-4's 
payload/range pcrforn1ance. The VA Lcontest was 
won by the subsonic Corsair II modelled aerody­
namically on the supcrsonic F-8 Crusader fighter 
to save on design time. The prototype flew in 
September 1965 and the A-7 A entcred service in 
February J 967 with the U .350-lb(S, 148-kg)thrust 
Pratt & Whitncy TF30-P-6 turbofan. These 199 
aircraft were followed by 196 examples oftheA-
7B with slightly more power. and then by 67 
exan1ples of the A-7C with more power and the 
avionics of the A-7E. 

Oefi n itive a ttack platform 
For its A-7D version the USA ir Force selectcd a 
licence-made version of the Rolls-Royce Spey. 
different gun armament. and a more advanced 
nav/attack system, and these features were also 
adoptcd for the navy's definitive A-7E, of which 
551 were built for service right up 10 the present. 

Principal versions 
A-7 A (initial model with two 20-mm can non), A-
7B (improved model with the 12,200-lb/5.534-kg 
thrust TF30-P-8), A-7C (upgraded model with 
13.400- lb/6,078-kg thrust TF30-P-408 and new 
nav/attack system}, TA-7C (A-7B and A- 7C 
conversions as two-seat trainers), A-7E (new 

cngine and reviscd armament), A-7H (60 similar 
aircraft for Greece). TA-7H (live two-seaters 
equivalent to thc A-7H), and A-7P (50 A-7As 
rcfurbished to A-7C standard for Portugal). 

Principa l users: 
Grecce. Ponugal. and USA. 

1

-- T ECHNICAL DATA --
Type: Vought A-78 Corsair ll single seat carrier­
bomeand land bascd light/medium attack warplane. 
Engine: one 14.500-lb (6.577-l.g) thrust Allison 
TF41-A-2 turbofan. 
Performance: maximum speed 698 mph ( 1,123 
km/h) at sea leve!: initial climb rnte not revealed: 
scrviceceiling not rcvealed: radiu~ 700 miles ( 1, 127 
km km) with typical warload. 
Weights: cmpty 19.490 lb (8,841 kg): maximum 
take-off 42,000 lb ( 19.051 kg) 
Dimensions: span 38ft 9 in ( 11.81 m): length -16ft 
1.5 in (14.06 m); hcight 16ft 0.75 in (4.90 m): wing 
arca 375.0 sq ft (34.84 m2

). :J 
Armament: onc 20-mm multi-barrcl cannon and up 
to 15.000 lb (6,804 kg) of disposable stores. 

A u A-7H of 1he Greek air forcl!. whiclt became lite 
Corsair 1/'sflr.w e.1por1 cuslomer in 19_7_7_. __ _ 
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Naval helicopter 

Bell AH-1 SEACOBRA 

A Mar ine Corps var ia nt 
When the US Anny introduced the AH-1 Huey­
Cobra gunship hcl icopter in Junc 1967, the US 
Marine Corps was soon interested in an adaptation 
of thc type for thc clase support role with twin 
engines providing improvcd performance and 
night safery. Thc resulting AH-IJ Sea Cobra first 
ncw in October 1969, and orders for 69 helicop­
tcrs for thc marines were boostcd by an Iranian 
rcquirement for202 sim ilar hel icopters with capa­
bility for TOW anti-tank missilcs. 

lmproved models 
The marines thcn ordered 57 A H- 1 T helicopters 
with greater power, a number of airframe and 
dynamic system improvements and, in 5 1 of thc 
typc. TOW missilcs. Thc definitive model is thc 
AH-1 W. which first new in 1986 with much 
greater power and a number of system improve­
mcnts to make thc type a more capablc multi-role 
type. The marines wish to procure 121 of the type 
and upgradeall survivingAH- 1 Ts to this standard. 

Principal versions 
AH-11 SeaCobra (initial model with the 1,800-
~hp/1.342-kW Pratt & Whitney Canada T400-
CP-400 couplcd turboshaft nat-rated to 1.100 
shp/820 kW), All-1 T Improvccl Sea Cobra (up­
gradcd model with the T400-WY-402 coupled 
turboshaft). and AH-1 W SuperCobra (definitive 
model with two General Electric T700-GE-701 

turboshafts delivering 3,250 shp/2.424 kW 
through a combining gearbox). 

P rincipal users 
lran and USA. 

TECHNICAL DATA 
Type: Bell AII-IT lmprovcd ScaCobra two-scat 
shipbome and land based c losc suppon and anti­
tank hel icoptcr. 
Engine: one 1 ,970-shp (1,469-kW) Pratt & Whi t­
ney Cana da T400-WV-402 couplcd turboshaft nat­
rated to 1 ,673 shp ( 1.248 kW). 
Pe rforma nce: maximum specd 172 mph (277 km/ 
h) at sea level: initial climb rate 1.785 ft (544 m) pcr 
minute: serv ice cci 1 i ng 7,400 ft (2,255 m); range 261 
mi les (420 km). 
Weigh ts: cmpty 8.030 lb (3,642 kg): maximum 
take-off 14.000 lb (6.350 kg). 
Oimens ions: main rotordiameter48 ft O in ( 14.63 
m): length ovcrall. rotors tuming 58ft O in ( 17.68 
m): beight 14ft 2 in (4.32 m); wing arca 1.809.55 sq 
ft (168. 11 ml). 
Armamcnt: one 20-mm mult i-barrcl cannon and u 
s ignificant weight of disposablc !.lores. 

An AH-IJ SeaCobra of the US Marine Corps. which 
adopted the type for close support of its beach-lll'ad 
forcesfrom amphibious WCIIfare W!S.1!!ls lying offs/wre. 

19AA. Edilo-Ser\n SA. Qmr,.a 
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Aces, engineers and builders 

William "Billy" MITCHELL 

Destined for aviation 
Born on Decernbcr 29, 1879, Williarn "Billy" Mitchell 
left George Washington University in 1898 to join the 
US Arn1y Signa! Corps during the Spanish- American 
War (1898). Mitchell rernained in rhe arrny after that 
war, and received his commission in 190 l. The Signa! 
Corps was reponsible for anny aviation at the time. and 
in February 1908 ordered its first heavier-than-air craft 
in the fonn of a Wright Model A pusher biplane with 
skid land ing gear. During 19 14 the US Army's air 
interests were grouped into the Avimion Section of the 
S igna! Corps, and it was in this branch ofthe service that 
Mitchcll was soon to rise to prominence.ln 1917 Mjch­
e ll was certificated as a civil and military pilot, and after 
the USA's entry into the First World War in April 1917, 
Mitchell rose 10 cornrnand the air cornponent of the 
American Expeditionary Forces in France with the rank 
of brigadier general. 

Air targets 
Mitchell rapidly became convinced that ai r power of­
fered thc possibilityofwinning wars without theghastly 
casualties of the typi! of trench warfare that can1e to the 
Fore in the First World War. Sure in his bclicf in the 
efficiency of air bombardmem, Mitchell aclively pur­
sued the concept of a large independent air force. In this 
campaign Mitchell soon ran fou l ofthe US Navy's high 
comm;md. for he stated that the battleship had been 
made obsolete by thc bomber. His views raised consid­
erable comroversy, but M itchell re fu sed notto expound 
rus bel iefs, and loudly proclaimed that the US Navy 's 
fleet of 16 new battleships was wholly vulnerable to air 
attack. and that the cost of each battleship would be 
bencr spcnt on bui lding 1.000 bornbers. Mitchell 's 

beliefs were final! y tested in 1921. when Martin MB-2 
bomberssent the fonnerGerman bauleshipOsifries/and 
to the bouom with three 2,000-lb (907-kg) bombs. 
together with a destroyer and cruiser, and then sank 
three o ld American banleships. Adminedly, the ships 
wcre neither maneuvering nor firing back. E ven so, the 
aircraft were of limited capability, so their successes 
should at least have been food for furrhcr thought. 

Court martial 
The navy remained unconvinced, and indeed affirmed 
that the battleship was the backbone of the US Navy. 
Disarmament trearies and Congressional act ion did halt 
thc construction of some new battleships and ensured 
that another rwo wcre convcrted into aircraft carriers. 
However.liulemoney was made avai lable forthe devel­
opment of a bomber force and Mitchelltherefore kept 
up his attacks. An exasperated President Coolidge rhen 
dcmoted Mitchell ro colonel, ro try and silence the out 
spoken commander. But without success and finally, 
in 1925, Mitchell openly accused the adminisu-aLion of 
criminal negligence after the crash of Lhe airship USS 
Shenandoah. Mitchell wascourt martialled for insubor­
dination and resigned his commission on February l. 
1926. Mitchell died on February 19, 1936. but was re­
habilitated posthumously in l948. 

Mitc/ze/1 demonstrated thar barrleships were 
l'ltlnerable to a ir arrack and. forced jimn the sen•ice, 
died before e1•e111s in the Second World War conjirmed 
his predicrions. 

O 19~8. Edho.Service SA. Oeneva 
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Electronic warfare 

Thpolev Th-126 "MOSS" 

From airliner to early warning 
TheTu- 126 is theSovictcounterpart to the Bocing 
E-3 Sentry and, 1ike the American p1anc, has its 
airframcorigins in acivi1 airl iner. 1n thccascofthc 
Tu- 126, thc core of the p1ane is the airframc and 
massive lUrboprop powerp1ant of the Tu-114 air­
liner. itsc1f a derivative of the Tu-95 bombcr with 
a 1argcr fusc1age. Production of the Tu-114 to­
talled on1y some 30 aircraft. and these were takcn 
out of Aeronot service from 1971. 

Over-fuselage rotodome 
Deve1opment of the Tu-126 began in thc mid-
1960s. and the "Moss" began to enter servicc in 
197 1 with thc antcnna of i ts ''Fiat Jack" survci l­
lance radar in a large rotodomc addcd abovc the 
rear fusc lagc. Some 12 conversions werc com­
pleted with inn ight refuelingcapability, and thcsc 
ha ve scrvcd the USSR well des pite thc limitations 
imposcd on radar performance by factors such as 
interferencc from thc four sets of contra-rotating 
propelters. The 1 O surviving examples of thc type 
are now being replaced by the considerably more 
effcctivc llyushin 11-76 .. Mainstay··. 

Principal version 
Tu-126 •·Moss" (Soviet airbome early warn ing 
plane). 

Principal user 
USSR. 

TECHNICAL DATA 
Type: Tupolev Tu- 126 "Moss" 12-seat airbome 
early warning and command 'Y'tem plane. 
Engines: four 14,795-chp ( 11,033-kW) Kuznetsov 
NK- 12MV turboprops. 
Performance: maximum !.pccd 528 mph (850 km/ 
h) at high a ltitude: initial climb rate not revealed: 
service ceiling 36.090 ft ( 11.000 m): range 7.800 
miles (12.550 km). 
Weights: ernpty 231.481 lb (105.000 kg): rnaxi­
rnum take-ofT 385.802 lb ( 175.000 kg). 
Dimens ions: span 167ft 7.75 in (51.10 m): length 
188 ñ O in (57.30 m): height 52ft 8 in (16.05 m): 
wing area 3.348.8 sq ft (311.1 O m2). 

Armament: nonc. 

The range and payload of the Tu-11-1 airliners ll'l'rl' 
exploited intlze Tu-126 COIII'ersion. whiclz added a /arge 
rotodome containing rltt• sttn•eillance melar amenna 
.feeding data to the racticalamer intltefuselage. From 
tltis, informatioll is daw-linked ro ground statio11s Cllld 
imerceptor figluers. 
~ 1~&8. &hto-SnvJ~e SA. <.kDC\'11 
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Messerschmitt Me 163 KOMET 

Ocadly rocket plane 
In the 1930s, Alexandcr Lippisch produced a 
number of Lailless sailpianes. In I 939 the Lip­
pisch tcamjoined Messerschmittand began adapt­
ing its DFS 194 to accept an 882-lb (400-kg) 
thrust liquid-propellant rockct motor designed by 
Hcl m u th Walter. Th is conversion ach ieved a spccd 
of 342 mph (550 km/h), and the team was in­
structed todesign the Me 163 interceptor. The fi rst 
of six prototypes werc tcsted as giidcrs, but 
powered flights began in the summerof 1941 wi th 
thc 1 ,653-kg (750-kg) thrust Walrer HWK RII-
203b. 

Oangerous duty 
Thc type too k off from a jettisonable trollcy, and 
landed on a central skid. Despite a short powcrcd 
cndurance and the propcns ity of any residual fuel 
to explodc in a hard landing, the redesigncd Me 
1638 was ordered into production. The typc's 
first combat mission was flown in July 1944, but 
shortages of fuel and skilled pilots kept missions 
to a mínimum, and thc Me 163s destroycd only 
nine bombers for thc loss of 14 of their own 
number. Total production was about 390. 

Principal versions 
Me 163A (1 O examplcs of the pre-production 
glider used for training), Me 163Ba-l (70 ex­
amplesofthe pre-production powered model with 
redcsigned lower fuselagc, wings. and vertical 

tai l plus an armament of Lwo 20-mm can non), Me 
1638-1 a (production model with altcrations Lo 
the cockpit and vertical taiJ as well as heavier 
annarncnt), and Me 163S (two-scater training 
glider version of the Me 1638). 

Principal user 
Germany. 

TECHNICAL DATA ~ 
Type: Messer~chrnitt Me 1638-la Komct ~ingle- 1 
seat interceptor lighter. 
Engine: one3,750-lb{l ,700-kg)thrust WahcrHWK 
509A-2 rocket. 
Performance: rnaximum speed 596 mph (960 km/ 
h) at 32,8 10 ft ( 10,000 m); climb to 29,855 ft (9,100 
m) in 2 minu tes 36 seconds; servicc ccil ing 39,700 
ft (12, 100m); powered endurance 7 minutes 30 sec­
onds. 
Weights: ernpty 4.189 lb { 1.900 kg); maximum 
take-off 9,498 lb (4,300 kg). 
Dimensions : span 30 fl7 in (9.32 m); length 19 Jt 2 
in (5.84 m); height 9 fl 1 in (2.77 m); wing area 
199.14sq ft ( 18.50 m2). 

Armament: two 30-mm cannon. 

Though an imercepror of remarkable pe1Jnrmance in 
rerms of speed and climb rore. rhe Me 1638-/a \\'as of 
limired operarional•·alue. 
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Attack and close supp01t 

Henschel Hs 123 

An unpromising start 
The Hs 123 was designed to meet an official 
requirement for a s ingle-seat dive bomber, and 
first flew in 1935 with a 650-hp (485-kW) BMW 
132A-1 radial engine. Two ofthe first three proto­
types crashed as a result of wing failures during 
the type's official trials. A fourth prototype con­
fi rmed that structural strengthening had obviated 
this problem, and the type was ordered into pro­
duction as the Hs 123A. 

Close support mission 
The Hs l23A entered service in 1936, and the 
operations of five early aircraft in the Spanish 
Civil War (1936-39) showed that while the Ju 87 
was a superior dive bomber, the Hs 123A had 
excellent close support capabili ty. Total produc­
tion was 604 Hs 123A aircraft up to 1938, and 
these received much approval for their perform­
ance in the Polish and Western campaigns of 1939 
and 1940. Thereafter the type was used mainly on 
the E astero Front, its capabi 1 ities prompting so me 
suggestions that production be resumed. The type's 
Jack of performance meant its steady relegation to 
the nocturnal role, and the Hs 123 was finally 
withdrawn in 1944. Nothing carne of plans to 
produce the Hs 123B with greater power and the 
Hs 123C with greater power, two addüional 
machine guns, and an enclosed cockpit. 

Principal version 
Hs 123A-l (sole production model). 

Principal users 
Germany and Spain. 

r--- TECHNICAL DATA -----, 
Type: Henschel Hs 123A- I single-seat clase sup­
pan warplane. 
Engine: ane 880-hp (656-kW) BMW 132Dc rad ial 
pistan engine. 
Performance: maximum speed 211 mph (340 km/ 
h) at 3,935 ft (1 ,200 m): initial climb rate 2,950 ft 
(900 m) per minute: serviceceiling 29.530 ft (9,000 
m); range 53 1 miles (855 km). 
Weights: empty 3,307 lb ( 1,500 kg); maxirnum 
take-off 4,884 lb (2,21 S kg). 
Dimensions: span 34ft 5.5 in ( 10.50 rn): length 27 
ft4 in (8.33 m); height LO ft 6 in (3.20 rn); wing area 
267.49 sq ft (24.85 m~). 
Armament: two 7.92-mm (0.3 12- in) machineguns 
and up lo 992 lb (450 kg) of bombs. 

Aj1er being supplanted by 1he Ju 87 Slilka as a dive 
bomber, 1he l-Is 123Afound i1s niche as a el ose supporl 
1ype. The type lacked lhe pe1[omwnce 10 "mix i1" wilh 
even indifferenl/ighters, bwforaccurale ground CIIIC/ck 
al very low level ltadfew equals amongs11ile warplanes 
of lile Second World War. 
e 1988, Edilo·Ser;ice SA. Gencv:. 
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