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The four production versions of the Mirage 111 seen in flight together : (left 1o right ) Mirage HIR; Mirage I11B No. 224 Mirage IIIC No. 7 and Mirage
HIE No.402. Note that Mirage I production numbers on French Air Force aireraft do not run consecutively—there are gaps between the ranges allocated

to the various versions.

(All photographs are credited to Avions Marcel Dassault, except where specifically stated)

Dassault Mirage Variants

by John F. Brindley

MIRAGE, as in English, too, **an optical illusion’ but also
in French, another meaning: *“To appear indistinctly, in
vague and often magnified or threatening shape™.

THE MIRAGE MATERIALIZES

In June 1967, the name *“*Mirage™ literally shot into
prominence through newspaper headlines around the
world. Israel’s new Mirages were the spearhead of attack
by the Israel Defence Force/Air Force in what has come
to be known as the **Six-Day War”. In capable hands, the
French-produced Mirage proved what hitherto had been
understood by knowledgeable aircraft engineers and
military aviation specialists; in its class, the Mirage was
and is par excellence. No military aircraft of the 1970s,
emanating from Western Europe, including the United
Kingdom, has a bigger or better reputation than Avions
Marcel Dassault’s Mirage.

Yet, strangely enough, the Mirage materialized from
one of aviation’s less fruitful concepts—the “light
fighter” whose origins lay in the 1950s" Korean War
where the Soviet-designed MiG-15 (Nato code:
“Fagot”) attracted considerable attention. The Western
Powers were impressed by the relatively uncomplicated
approach resulting in a swept-wing jet fighter with good
performance and heavy armament.

The French Defence Ministry was reasonably quick

off the mark with a 1952 specification* which, among
other desirable characteristics, demanded climb capa-
bility to 60,000 feet within six minutes of take-off.

Three French manufacturers responded to the speci-
fication: Dassault: Sud-Est (with the SE 212 Durandal)
and Sud-Ouest (SO 9000 Trident). Lacking suitably
powerful jet engines to give the performance required,
all three opted for the mixed turbojet/rocket powerplant
concept.

Dassault’s design, the MD 550 Mirage I, was powered
by two 1.640-pounds (static) thrust Armstrong-Siddeley
Viper turbojets (for which Dassault had a production
licence, as the MD-30), with provision for the installation
of a 3.300-Ibt SEPR 66 rocket motor in the rear fuselage.
The Mirage I was a compact tailless delta-wing design,
characterized by a large vertical fin and rudder. The
prototype, whose full designation was MD 550-01,
made its first flight on June 25, 1955,

Weighing-in at just under 11,200-Ib loaded, the
Mirage I was tested initially without its rocket motor
being fitted; the best performance achieved in this

* Other Western Powers also followed suit: the UK with the
Folland (Hawker Siddeley) Midge/Gnat: the USA with the
Douglas A4 Skyhawk:; and, Italy with the Fiat G.91. The
latter two are not true fighters, the Skyhawk being Attack
category and the G.91 Strike Fighter—whereas the Gnat is a
lightweight fighter with strike capability, namely a basic
2 %500-1b bombs or 12 x3-in ground-attack rockets.

173



The MD 550 Mirage I light fighter in its original configuration. It first flew on June 25, 1955. (Photo: Paul Cadé)

After initial flight trials, the Mirage I-01 was modified and re-engined. Note the redesigned vertical tail surfaces.

Late in 1956, the Mirage H1-001 was completed, making its first flight on November 17 of that year.
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configuration being Mach 1-15, and then only in a
shallow dive. Several modifications were made after the
initial series of flight trials, the most obvious being a
redesign of the vertical tail surfaces. New Viper engines,
with reheat, were also fitted. The reworked Mirage then
attained Mach 1-3 in level flight with the aid of its rocket
motor.

Flight tests of all three competing designs—Mirage,
Durandal and Trident—revealed the limitations of the
“light fighter” concept and the French abandoned it.
Functionally, the main objection was the limited
endurance but, more important, there just was not room
to carry the increasingly large electronics package which
an interceptor had to carry to have true all-weather
capability.

Dassault had already given thought to enlarged
versions of the Mirage, the first being the Mirage II.
This project was to be powered by two Turbomeca
Gabizo engines, rated at 2,400-Ibt dry and at 3,300-1bt
with reheat. However, the French military authorities
were more attracted by the proposed Mirage 111, which
was even larger than the Mirage II. (There was even a
1955 proposal for a Mirage IV heavy fighter, see section
“The Mirage IV Bomber™.) Initially, the Mirage I11 was
projected as a twin-engined aircraft, to be powered by
two 3,300-1bt Dassault R-70 engines (developed Vipers)
but this was changed with the development progress of
the SNECMA Atar turbojet. Thus, the Mirage 111 was
first powered by the Atar 101G.1, rated at 9,900-1bt with
reheat, with provision being made for the installation of
an SEPR 66 rocket motor under the rear fuselage.

The prototype of this new version, known as the
Mirage 111-001, made its first flight on November 17,
1956 and showed its potential by achieving Mach 1-5 in
level flight during the following January. Externally, the
Mirage II1 was not unlike the Mirage I, although it was
larger and featured a number of aerodynamic improve-
ments, notably fuselage area ruling. The Mirage 111-
001's fixed-geometry lateral air intakes were later re-
placed by adjustable intake ““bullets” and the aircraft
was re-engined with an Atar 101.G2, of similar thrust
output to the original power-plant. The modified proto-

First pre-production aircraft was the Mirage IHTA-01, seen here landing
at fstres with external fuel tanks.

type then attained a speed of Mach 1-8 with the aid of its
rocket motor and was capable of Mach 165 on its jet
engine alone.

THE PRE-PRODUCTION MIRAGE IIIA

Originally, the Mirage 111 was intended primarily as
an interceptor but it was decided to investigate the type’s
potential in other roles. Therefore, when the French Air
Force ordered 10 pre-production Mirage I11As they
were viewed not only as normal handling and trials’
aircraft but also with development for other roles in mind.
The T1IA featured a longer fuselage than the prototype
Mirage III and was powered by a SNECMA Atar (9B,
rated at 13,225-1bt with reheat. Wing area was increased
and the thickness/chord ratio decreased, while leading-
edge conical camber (which had been tested on the
Mirage I11-01 after its re-engining) was incorporated
following initial tests of the ITTA.

The first pre-production aircraft, the Mirage 111A-01,
started flight trials on May 12, 1958 and, in October of
that year, this aircraft achieved Mach 2 in level flight
without the aid of the rocket motor. The I1TA-01 was
later used to flight test various under-wing auxiliary fuel
tanks. The second aircraft, the I11A-02, was allocated
for initial trials of the SEPR 841 rocket motor, which
supplanted the earlier SEPR 66 on the Mirage I11A. This
motor was twin-chambered and offered either 1,500-1bt
for 2 minutes 40 seconds or 3,000-1bt for 1 minute 20
seconds. The Mirage I11A-03 and A-04 were used to

Early flight trials of the Mirage I11-001 were followed by detail modifications, including the fitting of variable-position air intake bullets.
(Photo: Ministere des Armées “Air™")




check out other major systems, while the final six aircraft
were substantially similar to the first major production
version, the Mirage I11C.

Once the Mirage IIIC was cleared for service, the
I11As were used for a variety of development purposes-
one became the first Mirage 1110, powered by a Rolls-
Royce Avon engine, this variant being proposed to
Australia for the Royal Australian Air Force.

THE MIRAGE Il
PRODUCTION VARIANTS

A change of tense is called for here, since the Mirage I11
is a current warplane. There are four basic variations on
the theme: interceptor; attack; reconnaissance: and
two-seat trainer. However, it should be noted that the
interceptor variants have good secondary-role attack
capability and vice-versa. The various types of Mirage
I11, which have been or are still in production are now
dealt with in the order of their appearance.
Mirage ITIC: Following successful evaluation of the
Mirage IIIA, the French Air Force (Armee de I'Air)
placed an initial order for 95 Mirage IIIC interceptors,
and the first example started flight trials in October 1960.
The Mirage I11C is similar to the IITA-05 and is powered
bya SNECMA Atar 09B3, rated at 13,225-1bt with reheat.
A supplementary SEPR 844 rocket motor, rated at
3,700-1bt, can be installed in the rear fuselage in place of
one of the internal fuel tanks.

One of the 2¢ Escadre's Mirage I1ICs at the 1964 Italian Air Show ( Turin-Caselle Airport ).

The Mirage IHTA-05 was similar to the first production variant, the
Mirage HIC, and featured nose-mounted radar.

Mirage HICs under construction at Avions Marcel Dassault's Bordeaux
factory. (Photo: Informations Aéronautiques)

A wide range of external stores or fuel tanks can be
carried by the Mirage IITA, which has a normal internal
fuel capacity of 484 Imperial gallons. A pack containing
two 30-mm DEFA cannon can be carried in the forward
fuselage, but this is replaced by a tank of rocket fuel
when the SEPR 844 motor is fitted. Among the external

stores available for the IIIC are the Matra R.511 or -

R.530 air-to-air missiles, Sidewinder air-to-air missiles,
the Nord AS.30 air-to-ground missile, two 1,000-1b
bombs under the fuselage and two more under the wings,
Dassault JL-series rocket and rocket/fuel tank pods
under the wings, and napalm tanks. Two underwing fuel
tanks of 138, 286 or 374 Imperial gallons capacity each
may be carried.

Production of the Mirage I1IC ceased in 1964, although
a “souped-up’ version, known as the ITIC-2, was built in
prototype form. In addition to use by the French Air
Force (where it equipped the 2nd, 13th and later, the 5th
Escadres de Chasse), a considerable number has been
exported. Export sales of the Mirage are dealt with in a
later section, although it is worth noting that this version
was built under licence in Switzerland.
Mirage ITIB: The I1IB two-seat trainer was developed in
parallel with the Mirage ITIC and the prototype actually
flew before the first production interceptor, on October
21, 1959, The extra tandem seat necessitated a fuselage
extension of 23-6 inches. Normally, neither armament
nor fire control radar are fitted to the Mirage IIIB,
although this can be effected if desired. The French Air
Force placed an initial order for 26 I1IBs and over 70

(Photo: Publifoto)
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Mirage HIC of the 2¢ Escadre de Chasse with its SEPR 844 rocket motor in operation.

have been ordered including those for export. One
Mirage I1IB was used in the Concorde development
programme. The Mirage IIIBE is similar to the [1IB but
features equipments installed in the IT1E.

Mirage IIIR: The IT11R is a photo-reconnaissance variant,

and the French Air Force initially ordered 50. The first of

two prototypes made its first flight on October 31, 1961
and the first production example started flight trials on
February 1, 1963. The type serves with the 33rd Escadre
de Reconnaissance of the French Air Force and, in addi-
tion to licence production in Switzerland, has been
exported in small numbers.

An improved version, the Mirage IIIRD, features
updated navigation and Doppler equipment similar to
that carried by the IIIE. The French have ordered 20.
Mirage IIIE: This variant, whose prime role is tactical
strike, followed the Mirage I11C on the Dassault produc-
tion line. Powered by an Atar 09C3 engine, rated at
13,670-Ibt with reheat, the Mirage IIIE has a fuselage
11-8 inches longer than the II1C’s. An SEPR 844 rocket
motor can be fitted. The Cyrano I bis fire-control system
of the Mirage IIIC has been replaced by the Cyrano I1
bis and the IIIE also has (UK) Marconi Doppler equip-
ment and (USA) TACAN. Similar external loads can be
carried to those listed for the Mirage I11C.

The French Air Force placed an initial order for 130
Mirage IIIEs and these went into service with the 2nd,

Mirage HIC deploying its braking parachute during the landing run.

(Photo: “Flight International™)

3rd, 4th, 7th and 13th Escadres de Chasse. The first of
three prototypes made its first flight on April 5, 1961 and
the first production example followed on January 14,
1964. The Mirage IIIE is the most widely exported
variant so far and has also been produced under licence
in Australia (as the Mirage 1110). Well over 400 have
been ordered in all, including those for home use.
Mirage ITID: This is a two-seat trainer variant of the
Mirage IIIE. It is being built under licence in Australia.
and Dassault has also exported the type.

THE MIRAGE 5

Dassault has developed a variant of the Mirage I11E,
aimed at the export market, which does not carry the
same advanced avionics equipments—this being not
required by some customers. The resulting Mirage 5
retains the IIIE’s Mach 2 performance (and ability to
operate from poor-quality airfields) while the reduced
avionics package has permitted increased load-carrying
ability. Thus, an extra 110 Imperial gallons of fuel can
be carried internally and up to 8,800-1b of weapons or
over 1,000 Imp. gals. of fuel can be carried externally.

The Mirage 5 already has an excellent sales record,
although 50 ordered by Israel have been embargoed by
the French Government. This variant is being built under
licence in Belgium.
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The Mirage IHIB-01 two-seat trainer protorvpe.

THE MILAN

The latest variant of the basic Mirage I11/5 family is
the Milan (this name does not refer to the Italian city,
but to a bird known in English as the “kite"). It is similar
to the Mirage 111E, but is equipped with retractable fore-
planes—these being nicknamed ‘“‘moustaches™. This
innovation was developed jointly by Dassault and the
Federal Aircraft Factory, of Switzerland, and leads to
radically improved take-off and low-speed handling
characteristics. Each foreplane has a span of 2-6 feet and
features fixed leading-edge slats and slotted trailing-edge
flaps. The whole installation is extremely light and only
takes up a small amount of space forward of the cockpit.

Foreplanes were first tested in a fixed installation on a
Mirage 111 during 1968; then followed a retractable
installation on a Mirage IIIR, this aircraft being shown
at the Paris Air Show in June 1969. Finally, a definitive
prototype, known as the Milan S-01, was converted from
a Mirage ITIR and first flown on May 29, 1970. The Milan

S is powered by a 15,870-Ibt SNECMA (09K-50 and has
a greater external load capacity than the Mirage ITIE. It
also has improved avionics, including the navigation/
attack system developed for the Anglo-French BAC/
Breguet Jaguar.

No orders for the Milan had been announced at the
time of writing (May 1971) but Dassault has said that
deliveries could be started in 1972. Switzerland is being
strongly wooed with the type and it is reported that
South Africa has been discussing a possible order with
the manufacturer.

EXPERIMENTAL MIRAGE llIs

There are three variants of the Mirage 111 which can
best be described as experimental. The first of these was
the Mirage IIIT, this being a test-bed for turbofan
engines and featuring a rear fuselage of greater diameter

Mirage B of the 33¢ Escadre de Reconnaissance seen at Dijon-Longvic
in October 1963.
(Photo: Air-Britain archives via Charles W. Cain)

Mirage ITIE No. 506 of the Centre d' Expériences Aériennes Militaires
(C.E.AM.), Monit-de-Marsan, carrving a Nord AS 30 missile.




el s L L B

——grre

(Photo: Ministére des Armées “Air™)

A line-up of Mirage IHIRs of the French Air Force's 33€ Escadre de Reconnaissance.

than the standard production Mirage I1I. The IIIT was
first fitted with a SNECMA TF-104B (based on the
Pratt & Whitney JTF10), which had a dry rating of
10,500-1bt. In this form, it first flew on June 4, 1964 and
then was grounded for the installation of a SNECMA
TF-106. This engine was rated at 19,840-1bt with reheat
and was intended for installation in the Mirage IIIV.
The Mirage I11T first flew with the TF-106 on January 25,
1965.

Dassault started work on vertical take-off and landing
(VTOL) at the beginning of the 1960s and decided to
modify the original Mirage 111-001 prototype for VTOL
research. The aircraft’s Atar 101 was replaced by a
5,000-1bt Bristol-Siddeley Orpheus 3 engine for forward
propulsion, while eight 2,200-Ibt Rolls-Royce RB.108s
provided vertical lift. These lift engines featured retract-
able intake grilles and the exhausts were covered by
fairing doors during normal forward flight.

After tethered hovering trials, the Balzac—as it was
renamed—made its first free hovering flight on October
13, 1962 and its first transition on March 18, 1963. Its
career was interrupted by a crash landing on January 10,
1964 but it was subsequently repaired and flew again.
The Balzac provided Dassault with a great deal of
information on stabilization in hovering flight and led
to the Mirage I11V.

Originally conceived within the framework of Nato
Basic Military Requirement 3 (NBMR.3), for a low-
altitude VTOL strike fighter, the Mirage ITIV continued
in development despite the demise of this requirement

{Photo: Ministére des Armées “Air”)

within a short time of its issue in 1961. With a similar
wingspan to the normal Mirage III, the IITV had, how-
ever, an appreciably longer fuselage (59-04 ft).

The first of two prototypes was powered bya SNECMA
TF-104B and eight 3,525-1bt Rolls-Royce RB.162s, and
first flew at Istres—making a conventional take-off and
vertical landing—on March 24, 1966. Plans to fit the
TF-106 engine to the I1IV went awry because of problems
with this powerplant and the second prototype was fitted
with an 18.250-1bt Pratt & Whitney TF30 propulsion
engine. This aircraft, which retained the RB.162 lift
engines, made its first flight in June 1966. During the
course of flight trials, the second prototype (Mirage
111V-02) achieved Mach 2-04. Later, it crashed on
November 28, 1966 and was written-off.

Dassault’s enthusiasm for VTOL cooled as a result of
this accident—and because of French Air Force uncer-
tainty about the concept—and work on the Mirage 111V
was halted. Should the company decide to go back into
this field, however, it has a solid body of experience to
draw upon.

THE MIRAGE IllI/5 ABROAD

Reference has already been made to the export success
of the Mirage. A crucial factor in this success has been
the full support provided by the French Government
indeed, at times the Government has initiated negotia-
tions with a potential customer and only brought in
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Dassault at a later stage. The export total already (March
1971) exceeds 700 aircraft and the manufacturer hopes to
increase this to about 1,000 by the mid-1970s. A country-
by-country breakdown follows:

Argentina: A comparatively recent customer, Argentina
has ordered 12 Mirage IIIEs and two two-seat trainers.
Deliveries to the Argentine Air Force ( La Fuerza Aerea
Argentina) are scheduled to begin during 1972.
Australia: This customer evinced interest in the Mirage
I11 at the beginning of the 1960s and originally considered
installing the Rolls-Royce Avon which it then planned
to build under licence. Dassault converted one of the
pre-production Mirage I11As to take the Avon 67, rated
16,000-Ibt with reheat, and this aircraft made its first
flight on February 13, 1961. It was designated Mirage
I110 and, although the Australians eventually decided
to use the SNECMA Atar 09C as powerplant for their
Mirages, this name was retained.

The Mirage I110 is basically similar to the IIIE and
was built in Australia by the Commonwealth Aircraft
Corporation, receiving the company designation CA-29.
Commonwealth also manufactured the Atar 09C engine
under licence. A two-seat training version, the Mirage
1D, is still in production in Australia.

Dassault supplied two single-seat pattern aircraft and
the Australian company produced 98, the first licence-
built example starting flight trials on November 16,
1963. Actually, two variants of the Mirage I110 were
produced: the first 48 were the ITIO(F) version, primarily
intended for the all-weather interceptor role; and the
final 52 were the IIIO(A) version, primarily for attack.
Four Royal Australian Air Force (RAAF) squadrons
operate the Mirage II10—Nos. 3, 75, 76 and 77
squadrons. Deliveries were completed in 1968 and
current plans are for the type to serve in front-line units
until about 1975-6, although the interceptors are
now being converted to ground-attack configuration,
with additional limited photographic-reconnaissance
capability.

Ten Mirage I11D trainers were originally ordered for
the RAAF and delivered between 1966 and 1968, now
serving with the Mirage Operational Conversion Unit.
Early in 1971, a further six I11Ds were ordered for the
RAAF and these should start to enter service early in
1972.

Belgium: The Belgium Air Force (La Force Aérienne

The Mirage IHT-01 engine test-bed.

Key to colour illustrations

1 2—LE : No. 17—Mirage IlIC of the French
Armee de |'Air. Period, 1968. Unit emblem on
fin is Alsace coat-of-arms of 3¢ Escadre de
Chasse (Escadronlll/2 " Alsace”) at BA—102,
Dijon-Longvic.

2 409—Mirage llICJ of Israel’'sZva-Ha'Hagana
Le'lsrael/Chel Ha'Avir or Israel Defence
Force/Air Force. Period, 1963.

3 802 :L—Mirage IlICZ of the Suid-Afrikaanse
Lugmag or South African Air Force. Period,
1964. Allocated to Waterkloof-based No. 2
(Cheetah) Squadron, S.A A F.

4 2—Fl: No. 209 —Mirage |IIB of French Air
Force's 2€ Escadre de Chasse (Escadron I1/2
“Céte d'Or’) at BA-102, Dijon. Period,
1968. ""La Mouchette” (Sea-gull) fin mark-
ing dates from a World War One unit.

5 33-TF : No. 310—Mirage |IIR of French
33€ Escadre de Reconnaissance. Period,
1965. Another World War One unit emblem,
a stylized “"Cocotte” or child’'s paper “hen".

Belge) selected the Mirage 5 to replace its ageing
Republic F-84F Thunderstreak and RF-84F Thunder-
flash aircraft and, at the same time, Dassault brought the
Belgian aircraft industry into its team of sub-contractors.
The French company has taken a substantial financial
holding in SABCA, which not only produces components
and assembles the Mirage 5 in Belgium but also does
work on other Dassault projects. The Fairey S.A. of
Gosselies is another company producing components for
Belgian-built Mirage 5s.

All told, 106 Mirage 5s are on order for the Belgian
Air Force, and deliveries are now getting underway. To
replace the F-84F, 63 Mirage SBA ground attack aircraft
are being procured; this variant is similar to the basic
Mirage 5 but features a more sophisticated attack
system. Twenty-seven Mirage SBR photo-reconnaissance
aircraft are on order to replace the RF-84F, these being
able to carry five Vinten cameras in a nose similar to that
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View of the Balzac {upper) and Mirage IIIV-01 (lower) experimental
VTOL aircraft in hovering flight.

One of the pre-production Mirage I11As was converted to take a Rolls-
Royece Avon engine when the Royal Australian Air Force expressed
interest in using this powerplant on its Mirages. In the event R.A.AF.
Mirages have Atar engines.

Mirage 5 development aircraft carrying an Nord AS 30 missile under the
centre-section and two Dassault JL 1000 combined fuel tank/rocket
launchers and two Sidewinder missiles under the wings.
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of the Mirage IIIR. For conversion and training, the
Belgian Air Force has ordered 16 Mirage SBD two-seat
trainers.

Brazil: The Brazihan Air Force (La Forca Aerea
Brasileira) has ordered 12 Mirage IIIE single-seaters
and four Mirage IIIB two-seaters. Deliveries will be
made in 1972.

Colombia: Another recent customer, Colombia (La
Fuerza Aerea Colombiana) has ordered 18 Mirages to
be delivered from 1972. This total is reported to break
down as follows: 14 Mirage 5s, two Mirage IIIB trainers
and two Mirage IIIR reconnaissance aircraft.

Israel: The Israeli Air Force, officially the Israel Defence
Force/Air Force or IDF/AF, is the most famous of
foreign customers for the Mirage, and it is chiefly on this
service’s exploits with the type that its fame rests. Israel
initially ordered 26 Mirage IIICs early in the 1960s,
although this total was subsequently raised to 72. The
first squadron converted to the type in May 1963 and,
during the next three years, a further two squadrons
were equipped with the Mirage I1ICJ (this being its full
designation). In addition, three Mirage II1BJ two-seat
trainers were acquired.

Precise details of the Mirage’s service with the IDF/AF
are classified (information on units and operational
service) and the veracity of such items as have been
published is difficult to establish. However, it has been
reported that only two or three of the IDF/AF’s Mirage

The first Milan development aircraft, with fixed foreplanes.

I11CJs were written-off during the Six-Day War in June
1967.

For several years, the relationship between the French
and the Israelis was extremely good. In addition to being
good customers, the IDF/AF fed a stream of information
to both Dassault and the French Air Force on the
Mirage’s performance in a realistic operational environ-
ment. However, relations deteriorated after the Six-Day
War and officially at least, do not appear to exist at all.

First, and most serious for the Israelis, the French
Government embargoed delivery of 50 Mirage 5s
ordered prior to the 1967 war. Production of the order
went ahead at Dassault, in anticipation of an early lifting
of the embargo. This has, however, not so far happened
and after efforts by the French Government to terminate
the contract—without success—the aircraft were placed
in long-term storage in France. The French Government
actually offered the Israelis their money back but they
declined to accept, fearing that the Mirages might then
be delivered to an unfriendly power.

The supply of spares for the Mirage II1CJs has been
permitted but it appears that Israel is developing the
means to produce its own spares. It is known that the
Israelis possess drawings for the Mirage and its Atar
powerplant and Israel Aircraft Industries has the tech-
nical capability to use them. However, the subject is not
open for discussion in Israel.

Persistent unconfirmed reports suggest that Israel has




A3-74, an Australian G.A.F.-C.A.C. licence-built Dassault
Mirage I1I0O(A) with two 100-gal. drop tanks and 131-
gal. rear ventral tank. Allocated to No.3 Squadron,
R.A.A.F., at S.E.A.T.O. base, Butterworth, Malaysia, 1970.

P. Endsleigh Castle, AFRAeS (©) Profile Publications Ltd.
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Sequence showing deployment of the retractable foreplanes fitted to a
Mirage I1IR.

been experimenting with a new powerplant for its
Mirages. One Mirage has apparently been re-engined
and test flown with the 17,200-1bt General Electric J79.
In this form, it is said to be known in Israel as the “*Super
Mirage” or “Salvo™; and, perhaps all surviving IDF/AF
Mirage IIIs may be equipped with the J79 engine, if the
experiment proves to be a success. There is no problem
about obtaining J79s from the USA—if needs be, under
the guise of spares for the IDF/AF’s McDonnell Douglas
F-4 Phantoms.

It will not be possible to tell the full story of the Israeli
Mirages for many years yet—if ever—but their place in
aviation combat history is assured.

Lebanon: The story of the Lebanese Mirages is less
spectacular but does have an interesting twist. The
Lebanese Air Force (La Force Aérienne Libanaise) has
acquired 12 Mirage 111Es and two I1IB two-seat trainers.
The single-seat ITIELs are chiefly intended for inter-
ception and do not have the advanced navigation system
fitted to French ITIEs. It seems that the Lebanese now
doubt the wisdom of buying such advanced aircraft,
finding it difficult to keep them operational, and it is said
that the Lebanese Air Force would prefer to employ
surface-to-air missiles for air defence. It is known that
the Lebanese Government has approached the French



The Milan S-01 seen carrying two Sidewinder missiles, two 500-litre (110 Imperial gallon) auxiliary fuel tanks, and eight 250-lh. bombs—these latter
attached 1o the fuel tanks. This is not the Milan's maximum load: it could also carry another two 250-1b. bombs under the centre section.

about trading in its Mirages for missiles, the latter being
more economical in skilled manpower.

The “interesting twist” concerns a little-publicized
attempt by Soviet Military Intelligence to acquire an
airworthy Mirage for evaluation. A Lebanese Air Force
pilot was approached with the aim of bribing him to fly
his Mirage to the Soviet Union. The pilot in question
alerted Lebanese counter-espionage agents and the plot
was nipped in bud. For various reasons, the ensuing
diplomatic protests were kept quiet.

Libya: The most newsworthy Mirage sale of recent times
has been Libya’s order for 110 aircraft. The first question
which springs to mind is: What will such a country do
with all these modern jets? It has a known shortage of
jet-qualified pilots. At the time of the sale, shortly after
the overthrow of the Libyan monarchy, the Libyan Air
Force had less than a score of pilots checked-out on
single-seat jet fighters (Northrop F-5 Freedom Fighters)
and it has been conjectured that some of its Mirages
might eventually find their way to a third country*,
However, the transfer of Mirages to another Arab

* The planned federation of Libya, Syria and the United
Arab Republic (Egypt) may also have an effect.

An Australian Mirage I1ID. Note the strake under the forward fuselage.

country seems rather unlikely at present—not least
because most other Arab states which consider them-
selves at war with Israel benefit from substantial Soviet
aid and can get enough modern jets to fulfil their
requirements.

The Libyan order reportedly covers 30 Mirage I11Es,
20 IIIRs, 50 Mirage Ss and 10 two-seaters. The French
Air Force has made some Mirage I1IBs available for
initial conversion training pending the delivery of
Libya’s own two-seaters. Deliveries are scheduled to be
completed in 1974, but should any Libyan Mirages find
their way to a third country, France has said that it will
embargo future deliveries.

Malaysia: On June 8, 1971, the Malaysian Government
announced its plan to purchase enough Mirage 5s to
equip a squadron of the Royal Malaysian Air Force.
Pakistan: Twenty-four Mirage I11Is have been supplied to
the Pakistan Air Force: 18 IIIEP fighters, three IIIRP
reconnaissance variants, and three IIIDP two-seat
trainers. Deliveries, which began in 1968 are now com-
pleted: the Mirage IIIEs serve with the PAF’s No. 5
Squadron.

Pakistan has more recently ordered 28 Mirage 5s for
delivery in 1972 plus two two-seat trainers.
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Key to colour illustrations

6 109—Mirage IIIEP of the Pakistan Air Force;
full serial is 67—109. Period, 1968.

7 118-A1 : No. 506—Mirage IlIE of French
Armée de I'Air; armed with the radio-
command-guidance Nord AS 30 air-to-
ground missile which weighs 1,100 pounds.

8 101-02 C8-2—Mirage IlIIEE of the
Ejercito del Aire or Spanish Air Force.
Period, 1970. This is the second Mirage
IIIEE which has the Spanish military desig-
nation C.8.

9 183—Mirage 5P of La Fuerza Aerea del Peru
or Peruvian Air Force. Period, 1969.

10 MA 01 : No. 1—Mirage 5BA of La Force
:i\g?gnne Belge or Belgian Air Forge. Period,

Peru: The Peruvian Air Force (La Fuerza Aerea del
Peru) has taken delivery of 12 Mirage 5Ps and two
Mirage 5DP two-seaters to serve its air defence needs.
South Africa: One of the earliest customers for the
Mirage was South Africa, which initially ordered 16
I1ICs for low-level strike duties. These aircraft serve
with No. 2 Squadron of the South African Air Force and
can carry the Nord AS.20 air-to-ground missile. Three
Mirage I1IBZ trainers were also ordered.

Subsequently, 16 Mirage I1IEs were ordered, these
now serving with the SAAF’s No. 3 Squadron: the
service also has three Mirage IIID two-seaters for
training on the II1E variant. Four Mirage ITIR/IIIRD
aircraft have been bought for photo-reconnaissance
duties.

South Africa is now finalizing a licence-production
agreement for the Mirage I11 (or 5) and Mirage F1.
Spain: As part of its modernisation scheme, the Spanish
Air Force (Ejercito del Aire) ordered 30 Mirage IlIs
early in 1970 and current deliveries will be completed in
1972. The contract covers 26 I11EEs and four two-seaters,
although, to hasten initial conversion training, the
French Air Force loaned five Mirage Il1IBs. Further
orders for the Mirage from Spain are very likely in due
course.

An offset agreement in connection with this purchase

has brought CASA, the Spanish aircraft manufacturer,
Construcciones Aeronauticas S.A., into the list of
Mirage sub-contractors. This company, which is also
taking part in the Dassault Mercure airliner programme,
now produces a number of fuselage sub-assemblies for
all Mirage IlIs.
Switzerland: Swiss experience with the Mirage has not
been entirely happy. The Swiss Government evinced
interest in the Mirage [11C early in its career and planned
to manufacture 100 under licence as the Mirage ITIS. The
idea was originally to use the one version for attack,
interception and reconnaissance—the latter mission
being carried out with underwing and under-fuselage
pods containing the necessary equipment.

The order was placed in 1961 but, before long it was

The first Mirage 1110 for the R.A.A.F.; this was one of two aircraft built
by Dassault. The other 98 were built by the Government Aircraft Factories
and Commonwealth Aircraft Corporation.

The Belgian Air Force's second Mirage SBA (BA 02) in flight,
B e

evident that Swiss cost estimates were far too low (the
uncertainty being brought about by the incorporation of
certain special features for the Swiss Air Force). Worse
still, the Air Force was forced to accept the fact that the
Mirage IIIS would not be suitable for reconnaissance
missions because the equipment pods would seriously
reduce its supersonic performance when fitted.

The major differences between the Mirage I11S and the
basic IIIC include: replacement of the Cyrano I bis
fire-control system by the Hughes Taran (the I11S can be
equipped with Hughes missiles); the fuselage nose is
hinged forward of the cockpit to allow the aircraft to be
stored in the Swiss Air Force’s underground hangars;
strengthening of the airframe to permit rocket-assisted
take-offs and arrested landings; more powerful brakes
and reinforced undercarriage. As can be seen. the
changes are fairly extensive and they accounted for some
of the cost escalation.

However, the chief causes of rising costs were the need
to procure the Mirage IIIR for photo-reconnaissance

A formation of Israeli Mirage HICJs of the I.D.F.[A.F. flies over
Jerusalem after the Six-Day War. (Photo: via the author)




Mirage HIE (2-LG: No.423) of French 2€ Escadre de Chasse ( Escadron
12 Alsace” ) with Cyrano Ibis radar bulge and Matra R 530 air-to-
air missile in September 1968, (Photo: via Air-Britain archives)

duties and the differences between the IIIS and the
IIIRS (as the Swiss-built reconnaissance version is
designated). The end result of the trouble was that the
Swiss Air Force was able to procure a good deal less than
the 100 aircraft originally planned. Only 36 Mirage 111S
fighters and 18 IIIRS reconnaissance aircraft were
actually built by the Federal Aircraft Factory, at Emmen
in Switzerland. (The Atar 09C engine was also produced
in Switzerland.) Dassault supplied a single Mirage 111C
“pattern” aircraft and two Mirage I[IIBS two-seat
trainers. One of the trainers subsequently crashed and a
third was ordered from France.

The Mirage 118 entered service in 1967, equipping the
Swiss Air Force's Fliegerstaffeln 16 and 17, while the
IT1IRS entered service with Fliegerstaffel 10 during 1969.

The Mirage cost escalation caused a considerable
scandal in Switzerland and, rightly or wrongly, preju-
diced some of the Swiss against Dassault. Such evidence
as has been published indicates that the blame for the
poor costing lies with the Swiss Air Force. Dassault is
Mirage 5P { 183) being loaded aboard a French Transall C. 160 (A 06)

freighter of Co. T.A.M. ( Military Air Transport Command, Armée de
I'Air) for shipment to Peru.
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Two Mirage HIEPs for Pakistan at Bordeaux prior to delivery.

attempting to sell the Milan to Switzerland to fulfil the
country’s requirement for a new attack aircraft, despite
the prejudice.

THE MIRAGE IV BOMBER

Thedesignation Mirage IV has already been mentioned
as a projected heavy fighter of 1955. This was not
developed but the designation was retained for Das-
sault’s entry for a specification issued in 1956 calling for a
bomber capable of carrying the French-developed
A-bomb. The Mirage IV, basically a scaled-up, twin-
engined Mirage 111, won the competition and a prototype
was ordered. The prototype, the Mirage IV-01, was
powered by two SNECMA Atar 09B engines (rated at
13,225-1bt with re-heat) and made its first flight on June
17, 1959. During the flight trials programme—in which
period the aircraft exceeded Mach 1-9—the overall
height of the vertical fin and rudder was reduced.

The Mirage 1V-01 was lost in an accident, but was
succeeded by three pre-production aircraft. These, and
subsequent production aircraft, were slightly larger than
the prototype and were designated Mirage IVAs. The
second and third prototypes (-02 and -03) were fitted with
Atar 09C engines rated at 14,110-1bt with reheat. The
1VA-02 was used for bombing trials and the IVA-03 for
development of the navigation system and flight-
refuelling procedures. The final pre-production aircraft,
the Mirage IVA-04, first flew on January 23, 1963 and
was up to production standards, being powered by
14,770-1bt Atar 09K engines.

Production Mirage IVAs are fitted with Atar 09K or
09D (14,990-Ibt with reheat) engines and deliveries
began in 1963. Initially, 50 were ordered and a further 12
followed later—these being complemented by a dozen



The second Mirage HIEE for Spain.

This Peruvian Mirage SDP two-seater shows the port fuselage strake
very clearly.

One of the Mirage I1ICZ single-seaters of the South African Air Force.

Boeing C-135F Stratotankers*, which provide inflight
refuelling capability. Three Escadres of the French Air
Force (the 91st, 93rd and 94th) operate the Mirage IVA
and they will constitute the airborne portion of France’s
“force de frappe” until well into the 1970s.

A development of the design was projected by
Dassault, the Super Mirage IV powered by two
SNECMA TF-106 engines, but it was never built. The
Mirage IVA will remain in service until at least 1977-8; if
it is to be replaced by another aircraft type—a variant of
the Mirage G series seems the most likely choice.

THE MIRAGE F SERIES

The Dassault development policy can best be summed
up in the phrase: “Never build an all-new aircraft”.
Stepwise progress is the key and this is best demon-
strated by the Mirage F and G series, which were
originally known as the Mirage II1F and 111G respect-
ively. The F series features a fuselage design based on
that of the Mirage 111 married to a new high-set swept
wing and low-set tailplane. Three variations on the
theme were projected : the Mirage F1 single-seat fighter;
the F2 two-seat long-range fighter; and the F3 another
single-seater but with more airborne equipment and
(thus) heavier than the F1.

The first variant of the new range to be flight-tested was
the two-seat Mirage F2, which was powered by a
SNECMA TF-306 engine, rated at 19,900-Ibt with
reheat. The prototype first flew on June 12, 1966 and by

* For readers of Profile No. 192 on the Boeing 707, the
French C-135Fs do not carry distinctive unit markings.
One Escadron of each Mirage IVA Escadre is equipped with
the tankers—an example being 4/91, the 4th Escadron of the
91st Escadre.

the end of that year it had exceeded Mach 2 in level
flight. Span is 34-46-ft, length 57-75-ft, empty weight
20,940-1b, maximum take-ofl weight 39,680-1b, maxi-
mum speed Mach 2-2, and service ceiling 65,600-ft. The
Mirage F2 has not been put into production—so far—
and the F3 variant has remained a project, but the F1 has
been selected to replace the Mirage 111 in the French Air
Force.

The Mirage F1 is smaller than the F2, the wing design
being scaled-down from that of the F2 two-seater. It is
intended as an interceptor/ground-attack aircraft with
even simpler maintenance than that of the Mirage Il and
certain detail improvements, such as twin-wheeled
undercarriage units to permit operation from poor and
damaged runways. The first prototype, the Mirage
F1-01, was powered by an Atar 09K engine and first flew
on December 23, 1966, exceeding Mach 2 during its
fourth flight on January 7, 1967. This aircraft crashed on
May 18, 1967, but had demonstrated enough potential
for the French Air Force to select this variant for
production.

Three pre-production aircraft were ordered, plus a
static test airframe, and plans were put in hand for an
initial batch of 35 production examples. The first pre-
production aircraft, the Mirage F1-02, started flight
trials on March 20, 1969 and achieved Mach 1-15 on this
flight. Initially, an Atar 09K-31 rated at 14,770-1bt with
reheat, was fitted but in mid-1969 the F1-02 was re-
engined with an Atar 09K-50. This engine, rated at
15,870-1bt with reheat, has been specified for production
aircraft.

The first order, for 35 aircraft, was confirmed in May
1969 and this is being followed by a second for 70 more.
Dassault has projected variants paralleling the different
versions of the Mirage I11, although only the interceptor/
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Swiss Mirage 111S (J-2302) launches a Hughes Falcon missile at Holloman A.F.B. (New Mexico), Hg. Missile Development Center in 1965. The

quartered circle under the fuselage is for observation purposes.

attack variant has so far been ordered. The second pre-
production aircraft flew in September 1969 and the third
about a year later. First production deliveries of the
Mirage F1 are scheduled for 1972 and the French Air
Force will probably eventually order a considerable
number of the type, including training and reconnais-
sance derivatives.

Later production aircraft are to be fitted with the new
SNECMA M53 “Super Atar” engine, now under
development. The manufacturer has high hopes that the
F series will emulate the success of the Mirage I11/5 and is
already courting export orders. Australia is reported to

(Photo: the late Ernst Saxer, Lucerne, Switzerland)

be extremely interested and the Netherlands is evaluating
the Mirage F1, along with other leading fighter designs,
to fulfil its requirement for an air defence interceptor.

THE SWING-WING MIRAGE G

The Mirage G series arose out of the fruitless Anglo-
French joint venture to develop a variable-geometry
combat aircraft. The French Government withdrew
from the abortive project and decided to make its own
way in this field, ordering an experimental development
prototype from Dassault in October 1965. This was the

Line-up of two Mirage IIBs two-seaters ( first and third aireraft) and 1wo 1118 single-seaters.

(Photo: Keystone)

The first prototype Mirage IV bomber, which started flight trials on June 17, 1959,




‘aft taking off with the aid of JATO rockets

ifterbu

aff for one of the French Air Force Mirage IV As.
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Mirage IVA refuelling from a Boeing C-135F (variant of U.S.A.F. KC-135 Stratotanker ).
(Photo: Etablissement Cinématographique et Photographique des Armées)

Mirage G, which featured the same fuselage and engine
as the Mirage F2 combined with a new variable-geometry
wing.

The Mirage G made its first flight on November 18,
1967 and had attained Mach 2-1 within two months of
beginning the test programme. This performance was
combined with a 1,200-1,300-ft take-off run and the
aircraft attracted the attention of the US Government.
American pilots evaluated the aircraft and Ling-Temco-
Vought, Inc. (LTV) acquired licence rights for the swing-
wing system. Besides French and US pilots, Australian

Mirage FI-01 (foreground) and Mirage F2 together early in 1967.
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personnel, too, had the chance to fly the Mirage G. A
great deal of data was obtained from the type during over
400 hours of flight testing before it was written-off in a
crash in January 1971.

Dassault proposed a number of combat derivatives of
the Mirage G concept, including a naval fighter variant,
but, at the time of writing, French Air Staff policy on this
kind of aircraft seems not yet to be decided. In 1969, the
Air Force ordered two prototypes of the Mirage G4,
which was conceived as a two-jet, two-seat strike and
reconnaissance aircraft, but has since dropped this




The Mirage F1-02 pre-production aircraft. Production deliveries to the French Air Force begin in 1972.

The variable-geometry Mirage G with wings in their forward position and carrying three 1.200-litre (264 Imp. gallon) extérnal fuel tanks.

version. The G4 prototypes are being coverted to G8s
during the course of construction.

The Mirage G8 is said to be considerably lighter than
the G4—with an all-up weight of around 45,000-Ib,
compared with the G4’s 57,000-58,000-1b. Precise details
are not yet forthcoming but it is said to be about the
same size as the F-4 Phantom, and to be designed for
multi-purpose use. The Mirage G8-01 first prototype was
completed early in 1971 and was due to make its first
flight in April (actually May 13, achieving Mach 2-04 on
May 13) and to be shown at the Paris Air Show the
following month.

Like the proposed Mirage G4, the G8-01 is a two-seat,
two-jet type but it is not clear if this is the layout to be
adopted for the French Air Force’s variable-geometry,
multi-role combat aircraft—the much discussed MRCA

concept. Dassault’s design stafT is sufficiently flexible to
respond quickly to changing requirements, however, as
witness the conversion of the G4 prototypes into those
for the G8. The Mirage G8 is powered by SNECMA
Atar 09K-50 engines: it has been stated that later aircraft
will be fitted with the new M53 powerplant. The French
Air Force is expected to order 40 Mirage G8s for
strategic reconnaissance.

NINETEEN YEARS ON

The Mirage range has proliferated in a way which far
exceeds anything the company envisaged when it
responded to that 1952 specification and it is safe to say
that the name will be to the fore for many years to come.
Dassault has said that the initial development cost—up
to the start of Mirage IIIC production—was French
195



Mirage G with its wings swept in the maximum 70° angle.

francs 277,000,000 or about US $50,000,000 in today’s
money. Sales to date are worth over Fr. fcs. 6,000
million ($1,100 million), more than 65 per cent of this
income resulting from export orders.

Dassault has revealed that by early 1971, no fewer than
1,144 Mirage Ills and 5s have been ordered, of which
720 were for export to 13 customers. The aircraft
delivered by this time were logging about 100,000
flying-hours per year, and this total is increasing. At
$2 million (Mirage 5) to $3 million (Mirage IIIE) per
example, there is no better buy on the fighter market
today—and the Mirage F1 looks like offering the same
kind of value in the future. These prices, however, include
support and training items—the basic FAF or fly-away-
from-factory cost is even better.

Author’s note: Readers will, it is hoped, appreciate the
problems associated with gathering information on
current military combat aircraft. Certain data are classi-
fied and “guesstimates” have had to be made on the
basis of press reports and private information. However,
it is to be hoped that time will show the story to be
substantially correct.

Series Editor: CHARLES W CAIN

TABLE: BASIC TECHNICAL DATA OF PRINCIPAL MIRAGE VARIANTS

Mirage IIIB  Mirage IIIC  Mirage IIIE Mirage IIIR Mirage 5 Mirage IVA  Mirage F1
Span (ft) 27-00 27-00 27-00 2700 27-00 38-87 27-56
Length (ft) 50-52 48-46 49-29 50-85 51-02 77-08 4922
Height (ft) 13:-96 13-96 13-96 13:96 13:96 1854 1475
Wing area (ft?) 375 375 375 375 375 840 269
Empty weight (Ib) 3,820 13,040 15,540 14,5650 14,550 31,9656 16,314
Max. take-off weight (Ib) 26,455 26,015 29,760 29,760 29,760 69,665 32,850
Maximum speed Mach 2:15 Mach 2:15 Mach 2-2 Mach 2:15 Mach 2-2 Mach 2-2 Mach 2-2
Max. combat radius (miles) — 745 750 - 805 — *

* Mirage F1 endurance is given.; 3 hr 45 min

The latest in the line: the Mirage G8-01 which first flew on May 11, 1971 and achieved Mach 2-04 on its fourth flight, two days later.
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