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MACH 2 AIR WARFARE

If results achieved in air-to-air combat are the leading criterion, then the French Dassault Mirage III family probably ranks top among the first generation of Mach 2 fighters. It was one of ten such types flown for the first time from 1954 by the five nations which were capable of producing such technologically advanced military hardware – France, Sweden, UK, USA and USSR.

Under the circumstances, the French achievement is of special interest because the Mirage was not actually the most capable fighter of its kind. Moreover, it was not the first Mach 2 fighter to fly, nor was it the first to enter operational service. And from a technological standpoint, the Mirage III was not as innovative as competitors like the F-104 Starfighter with its thin wing, the F-106 Delta Dart, which preceded the Mirage, the MiG-21, which combined a delta wing with a horizontal stabiliser, the Saab 35 Draken, with its double delta wing, and the English Electric Lightning, with its highly swept wing and unique engine installation.

The Mirage III family did not incorporate breathtaking technology either. The SNECMA Atar 9B-3 turbojet was less powerful than equivalent US powerplants, while the advanced weapon system concept introduced by US fighters was years ahead of anything in the Mirage. Nevertheless, the French fighter was certainly a sales success, although fewer were produced than the MiG-21, the F-104 or the F-4 Phantom II.

Even more amazing is the fact that most of the Mirage’s air-to-air kills were claimed by a single customer – an air force which operated less than ten per cent of Mirage III family production. In fact it was the overwhelming operational success of the Israeli Defence Force/Air Force (IDF/AF) which boosted the French delta fighter’s commercial success. Export sales more than doubled after the astonishing achievements of IDF/AF Mirages during the Six Day War of June 1967.
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IDF/AF chief test pilot Danny Shapira (left) was the first Israeli to fly a Mirage III. In June 1959 he demonstrated the new Mach 2 wonder to IDF/AF commander in chief, Maj Gen Ezer Weizman (right). Shapira became only the 12th pilot to achieve Mach 2 in Mirage IIIA03 during the course of the demonstration flight

Mirage III acquisition was an inevitable development in IDF/AF history. Following Israel’s purchase of Dassault’s Ouragan in 1955, the Mystere in 1956 and the Super Mystere in 1958, the close links between France and Israel made procurement of the Mirage III a logical consequence. Israel signed its first Mirage IIIC purchase contract in May 1960, and this covered the supply of 24 aircraft, with an option on a further 36. A second contract covering another 24 Mirage IIICs was signed in April 1961, and this was followed by a third, also for 24 Mirage IIICs. Delivery of three Mirage IIIB two-seaters in 1966 and a fourth in 1968 brought the total Israeli purchase to 76.

Although the acquisition of the Mirage came as no great surprise in light of the special diplomatic relationship between France and Israel at that time, the IDF/AF’s insistence that the Mirage III interceptor should be turned into a fighter-bomber was controversial. Like most first generation Mach 2 fighters, the Mirage III was developed as a point-defence interceptor to counter high-flying bombers carrying nuclear weapons.
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In order to turn the Mirage III interceptor into the Shahak multi-role combat aircraft, the Israelis focused primarily on the aircraft’s ability to carry and deliver bombs. The sleek fuel tanks flanking the bombs were Israeli-developed 500-litre supersonic tanks. Producing less drag than the customary 625-litre subsonic ones, they offered similar endurance/range performance for less weight

To achieve a successful interception as far away as possible from the bomber’s target, the fighter had to take-off, day or night in all weather conditions, accelerate and climb extremely fast, while being vectored towards its target by ground control to achieve the best and fastest interception solution. Once the target had been acquired by the onboard weapon system, interception was intended to be an automatic procedure. The fighter was to launch a relatively large air-to-air missile from the longest possible range to ensure the bomber’s destruction with, hopefully, no damage to the interceptor. Manoeuvrability, endurance and payload were all sacrificed to produce the ultimate interceptor. Even cannon were discarded because it was assumed that no pilot would be brave enough to close in and shoot down a bomber carrying nuclear weapons.

Maj Gen Ezer Weizman commanded the IDF/AF between 1958 and 1966. He realised that point-defence interceptors were not relevant to Middle East air warfare, and that Israel needed tactical fighter-bombers. Weizman resented the high-low mix imposed upon so many air forces by accountants and economists. He also wanted the best for his pilots, but he did not want to buy a small number of ‘high-tech’, high price interceptors, thus forcing him to send most of his pilots into battle in obsolete attack aircraft that would be easy prey for the enemy. Ideally, a single type of advanced fighter-bomber could fulfil all IDF/AF mission requirements. It made no sense to despatch a large number of obsolete attack aircraft, escorted by a small number of interceptors, on dangerous missions. But if the attacking force comprised superior fighter-bombers, no escorting interceptors would be needed. A versatile fighter- bomber would be able to attack the target and defend itself against enemy interceptors.

Although such a dream might have seemed impossible, Weizman emerged victorious from the debate with IDF staff and government accountants and economists. Granted, his request for 100 Mirages was never fulfilled, but the purchase of three squadrons of multi-role delta jets was significantly more than the initial intention of acquiring a single squadron of interceptors.
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Nos 101 and 117 Sqns were declared operational with the R.530 Yahalom AAM between April and July 1964. The initial Israeli weapons purchase from Dassault consisted of just eight pylons, 15 AAMs and three training rounds
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Factory-fresh Mirage IIICJs are seen ready for delivery to Israel in the early 1960s. Ferry flights between 1962 and 1964 were coded Operation Zola 1 to 15, and Danny Shapira participated in all of them. Additionally, he flew four Mirage IIIBJs from France to Israel in 1966-68, bringing to 19 the total number of jets he had personally ferried – exactly a quarter of the total supplied to Israel

Israeli Mirages dispensed with the SEPR 841 rocket booster, using the space for more fuel and two DEFA 552 30 mm cannon, with 125 rounds per gun. The original Mirage’s external payload options included just a single MATRA R.530 air-to-air missile (AAM) under the fuselage, plus two wing hardpoints limited to carrying external fuel tanks for ferrying purposes. Yet Israeli Mirage IIIs were able to carry two 500-kg bombs under the fuselage, while the wet-wing stations were modified for a single 500-kg weapon each. Two outer wing stations were added for infrared AAMs.

[image: images] TROUBLESOME INTRODUCTION [image: images]

The first IDF/AF unit to operate the Shahak (Skyblazer), as the Mirage III became known in Israel, was No 101 Sqn. The first two examples were flown from France to Hatzor on 7 April 1962. Deliveries to the second IDF/AF fighter unit commenced on 7 July when four arrived at Ramat David to join No 117 Sqn. Both units were intended to become masters of all trades, the Shahak performing both air-to-air and air-to-ground mission, as well as replacing Meteor and Vautour nightfighters. New weapons and tactics were to be devised and implemented, although the Shahak initially suffered from immature technology.

In some ways the Mirage III was a masterpiece, being perhaps the most sleek and aerodynamically-designed of all first-generation Mach 2 fighters. Its powerplant and the weapons system, however, were considerably inferior to equivalent US and UK products. Indeed, no fewer than four Shahaks were lost during 1963 in accidents related to engine malfunctions, the problem soon being traced to the Atar 9B-3’s accessory box. Although none was lost due to weapon system faults, the unreliability of the latter nevertheless caused much frustration among Israeli pilots.

Advertised as a revolutionary fighting machine capable of being operated by a single pilot in all weather conditions, the initial disappointment caused by the Shahak was tremendous. At first it became obvious that Mach 2 performance was irrelevant in traditional dogfights, and this was especially true in combat with ‘inferior’ fighters.
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Shahak 53 ‘landed’ after Ran Ronen was forced to eject when the engine cut as he was returning from an operational mission in November 1963. The aircraft was not badly damaged, and the failure in the Atar’s accessory box was quickly located and repaired

Although the comparable MiG-21 began to enter Egyptian service in May 1962, few of the Shahak’s opponents in the Middle East fell into this Mach 2 category. They were mostly MiG-17s and MiG-19s, but also Hunters and, from 1967 onwards, Su-7s as well. The Hunter and the MiG-17 had astonishing air combat performance, and when Shahak pilots practiced their superior-inferior combat against IDF/AF Super Mysteres, it became apparent that new tactics were required to ensure that the deltas’ supposed superiority would indeed result in defeating the inferior fighter, and not vice versa.
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Adopting low-level flight profiles was the only practical way of avoiding early detection by hostile radar systems that ringed the Israeli border
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The Cyrano radar represented a landmark in IDF/AF history because it introduced a multi-mode system as standard equipment in its combat aircraft. Following the service entry of the F-4 in 1969, the Cyrano was then employed purely in the range-finding role, although it was later removed from all Shahaks and replaced by ballast. Throughout its 20 years of service, the Mirage III underwent just four major technical changes in IDF/AF service – the introduction of the ‘holding switches’, replacement of the Cyrano with ballast, swapping the Atar 9B for the 9C and, finally, removal of part of the ballast at ace Kobi Richter’s request in 1977. This moved the centre of gravity backwards, cutting minimum speed from 150 to 120 knots and increasing maximum ‘G’ from 6.5 to 7.3, thus improving sustained turn rates

As these adversaries, other than the MiG-19 and Su-7, had superior subsonic turn performance, the emerging Shahak air combat tactics focused on maximising the Mach 2 fighter’s strengths – sheer speed, acceleration and rate of climb. The preferred tactic was a sort of ‘hit and run’, which meant using initial ground control vectoring to achieve surprise, preferably from as far away as possible, through the launching of an air-to-air missile (AAM). Shahak pilots would close to cannon range only if the AAM missed, which often happened in those days.

[image: images]

A hit but not a kill. No 101 Sqn’s Amos Amir engaged a Syrian MiG-21 on 14 November 1964, but suffered failure with all three weapons types at his disposal. The Cyrano did not lock so the R.530 could not be used, the Shafrir homed on to the ground and the cannon shells hit the MiG-21 but did not inflict fatal damage

If forced to dogfight an inferior opponent, the best tactic was to preserve a higher energy state by climbing or diving, rather than by turning with the enemy, thereby bleeding energy and losing the advantage of speed. To Israeli pilots, the use of the vertical dimension became known as ‘stitching’, for in such conditions a fighter’s trajectory in combat often resembled the movement of a hand stitching with needle and thread.

Such tactics took time to evolve and perfect, and were greatly hampered by the effectiveness of the Shahak’s weapon system. Tracing its origins to point defence against bombers equipped with nuclear weapons, the Shahak’s weapon system was supposed to incorporate cutting-edge technology. This would have been true if the equipment had worked as advertised, but it rarely did. The CSF Cyrano radar was designed to lock onto a relatively large target flying at high altitude during an interception in which the radar was ‘looking’ upwards. Once lock-on was achieved, the radar-slaved CSF-95 gunsight acquired the target and the cannon were automatically triggered at a range of 700 m. Theoretically, it was a fantastic system, but in reality nothing worked.
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These No 101 Sqn Shahaks are seen lined up as part of the unit’s 15th anniversary celebrations on 29 May 1963

In a look-down situation, with the Shahak above the target, the Cyrano was unable to acquire anything below 30,000 ft over land – or 10,000 ft over the sea – due to ground clutter. Unacceptable low serviceability due to overheating did not encourage confidence in the new system either. In fact, throughout the Shahak’s service career, only a few aerial kills resulted from a proper lock-on which delivered accurate range data to the gunsight. The Cyrano was retained because it was already installed and nothing else was available, but it was only considered useful in maritime night attacks which conferred upon Shahak units a unique operational competence, and provided the IDF/AF with limited capability in this area.

A mid-1960s project to improve Cyrano performance was contracted to IAI Elta, but was scrapped by the end of the decade following delivery of US combat aircraft with superior radar systems. The Cyrano radars were removed shortly afterwards and replaced by a ballast weight.
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Different types of aircraft suffer differing levels of vulnerability to battle damage. The MiG-17, the Hunter and the Su-7 could take plenty of punishment, but a single well-placed hit could easily turn a MiG-21 into a spectacular fireball. Air combat tactics in the 1960s dictated three principle phases to achieve a kill, although only the last was absolutely essential to success. These phases were clever ground control vectoring towards the enemy aircraft to place the fighter in an advantageous position, superior tactics to gain a firing
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