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Macchi MC 200

 

 

 

The Macchi MC 200 “Saetta”, designed by the famous engineer Mario Castoldi , represented a significant evolution in the production of Italian fighter aircraft.

Compared to the Fiat CR 32 and Fiat CR 42 biplanes, which still constituted the backbone of the Italian fighter squadrons at the beginning of the Second World War, the Macchi MC 200, together with its contemporary Fiat G50, was characterised by a low-wing configuration and an entirely metal structure.

The Macchi MC 200 was designed by Mario Castoldi , the designer of the Italian seaplanes participating in the prestigious Schneider Cup , the last of which, the 1933 MC72, broke the speed record for its category with over 700 km/h: this record would not be beaten until 30 years later by a Russian seaplane.

It made its first flight on 24 December 1937 and entered service in 1939: although equipped with a low-powered engine and armed only with a pair of 12.7 mm Breda-SAFAT machine guns, in the latest versions two 7.7 mm Breda-SAFAT machine guns were added to the wings, the Saetta's design was very valid.


	The Macchi MC200 had no particular defects and was equipped with excellent close combat capabilities.



 

Indeed, its handling was excellent and its stability in high-speed dives exceptional: it could thus duel with the best Allied fighters and emerge undefeated.

Only the Supermarine Spitfire could out-climb it.

 

On the other hand, the good flight characteristics were offset by low engine power, a barely sufficient horizontal speed and an inadequate armament of only two 12.7 mm machine guns in the fuselage, synchronized for firing through the propeller .


	The cockpit, open, had no heating, and there was no armour to protect the pilot, except in a limited number of examples.



 

Added to this was the absolute impossibility of performing inverted flight maneuvers due to both the carburetor power supply and, above all, the disengagement of the oil and fuel pumps that such a maneuver would have caused with consequent destruction of the engine; finally, it was an aircraft with an extremely expensive structure to build: approximately 20,000 man-hours, when, for example, 4,500 were enough for the Bf 109E.
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From Italy's entry into the war on 10 June 1940 to the armistice of 1943, the Saetta carried out more operational missions than any other Italian aircraft.

Wearing the insignia of the Regia Aeronautica, he operated on almost all fronts of the Second World War, from the Mediterranean Sea to Africa, the Balkans and on the Eastern Front.

An Autonomous Group operated in Russia where it achieved an excellent kill/loss ratio of 88 to 15.

The Macchi MC 200 were built:


	From the parent company Aer.Macchi : 395 examples.

	From Breda, which actually built the largest number: 556 examples.

	From SAI Ambrosini : 223 specimens, in different production batches.



 

This determined small differences in the painting of the aircraft, both from company to company and from different production series. At a first, immediate examination, it is, however, possible to distinguish the manufacturer of the aircraft by examining the Savoy cross at the tail, since each company adopted a different style for this insignia:


	Breda aircraft were characterised by an equal-armed cross.

	Those produced by Macchi had a longer vertical arm than the horizontal one.

	The planes that came out of the SAI Ambrosini factories bore a cross similar to the Macchi one, but the arms of which extended upwards, downwards and backwards, reaching the edge of the rudder: in the Macchi aircraft, however, they were truncated.



 

With the Saetta, Italian pilots made that leap in quality from the obsolete canvas and wood biplanes to the more modern monoplanes with very different flight characteristics.



History

 

 

 

After the experience in Spain with the Fiat CR.32 , during the Spanish Civil War, the pilots' request for faster and more modern vehicles was soon accepted by the top brass of the Regia Aeronautica. For this purpose, on 10 February 1936, a specification was issued for the supply of a Land Interceptor Fighter that had to meet the following performances and equipment:


	Maximum speed of 500 km/h.

	Climbed to 6,000 meters in 5 minutes.

	Two hours of battery life.

	Armed with one or two 12.7 mm caliber machine guns.

	Low-wing monoplane wing configuration.

	Adoption of a retractable landing gear.

	Use for propulsion of the Fiat A.74 radial engine.



 

Three aircraft were presented:


	Macchi MC 200.

	Fiat G.50.

	IMAM RO 51.



 

The Macchi MC 200 won by a landslide, proving to be the best by far and reporting an overall score of "30", against "25" for the Fiat fighter and "16" for the RO 51.

In the following years, other fighters will be examined by the Royal Air Force: RE 2000, F5, CR42.

Despite this further competition, the C.200 remained the spearhead of the specialty until the entry into service of the Macchi MC 202 in the autumn of 1941.

Its closest competitor, the Reggiane Re.2000, which had good maneuverability at altitude and better low-speed handling, was discarded due to the great vulnerability of its wing fuel tanks and doubts about their structural strength.

Macchi entrusted the project to the engineer Mario Castoldi ; the C.200, sometimes called " Macchi-Castoldi ", hence the acronym MC, was a low-wing monoplane, a type of aircraft of which Eng. Castoldi already had a decade-long experience with his notable racing seaplanes , such as the Macchi M.39, winner of the prestigious Schneider Cup in 1926 and, in 1931, with the very fast MC72, the first to officially bear the acronym MC.
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The MC200 with the paint scheme used in North Africa. This example was captured, transferred to the United States and refurbished in 1989. It is currently on display at the National Museum of the United United States Air Force .

 

Castoldi would have preferred to entrust the propulsion to an inline engine but national engine production was by now oriented almost exclusively towards radial engines, which were also produced under license.

In a short time he managed to build the first prototype, military markings MM336, which was taken into flight for the first time, from the Campo della Promessa in Lonate. Pozzolo , December 24, 1937, piloted by test pilot Giuseppe Burei .


	The machine is beautiful, with graceful lines, with an extremely aerodynamically refined engine cowling , characterised by the "bumps", or those typical undulations, visible at first sight, which enclose the cylinder heads.



 

The cockpit was closed, in the aircraft of the first production series, by means of a panel sliding backwards: subsequently, in the majority of the examples produced, the cockpit was of the semi-open type, equipped with fold-down side windows on the sides of the fuselage.

First impressions are considered positive but, as successful as it is, it was born with a defect in self-rotation.

Already from the tests carried out on 11 June 1938 in Guidonia , by Major Ugo Borgogno , it resulted that the 90° turn could not be tightened very much because the aircraft tended to tip over to the opposite side, particularly to the right.


	If the turn was closed too much, the Macchi entered a dangerous autorotation: a high-speed stall, due to the detachment of the fluid vein from the constant-profile wing.



 

It was the same defect that also characterized the contemporary Fiat G.50, IMAM Ro.51, in 1937, and the AUSA AUT 18 and Reggiane Re.2000, in 1939.

In early 1940 two pilots were killed because of this defect.

The cause was the continuous wing profile, which on monoplanes favors the entry into auto-rotation: the Reggiane 2000 and the Caproni Vizzola F5 had a variable wing profile and, therefore, did not incur this phenomenon.


	Deliveries and flights were therefore suspended.



 

The aircraft was considered, by the average pilot, "unflyable", just as an order for 12 aircraft for Denmark went up in smoke, due to the German invasion.


	Autorotation of an aircraft consists in the phenomenon of detachment of the fluid vein near the ends of the wing panels.



 

This causes the aircraft itself to rotate around the roll axis, a rotation which, depending on the characteristics of the aircraft involved, can self-extinguish or be galvanized.

This second eventuality can lead to the aircraft becoming uncontrollable, since any attempt to correct the self-rotation motion using the ailerons has the opposite effect of increasing the rotation speed of the aircraft.


	When the wing is stalled and the angle of attack is greater than the stall angle, any increase in the angle of attack causes a drop in the coefficient of climb resulting in a descent of the aircraft.



 

As the wing descends, the angle of attack increases, causing the coefficient of climb to decrease and the angle of attack to increase.

So reversing the terms: for this reason the angle of attack is unstable when it is greater than the stall angle.

Any change in the angle of attack on one wing will cause the entire wing to rotate, spontaneously and continuously.
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Screw - aggravated stall and auto-rotation

 

When the angle of attack of an aircraft wing reaches the stall angle, the aircraft is at risk of auto-rotation and may degenerate into a spin, if the pilot does not take corrective action.

Another drawback was the poor rear visibility through the plexiglass of the hood , due to the quality of the plastic laminate and to particular phenomena of light polarization on its surface.

Similarly to what was reported for the G.50, the opening of the canopy , above a certain speed, became impossible due to the aerodynamic depression: therefore, the open cockpit solution was proposed again, but this occurred after December 1940, that is, after the first 240 examples.


	The first series of 99 aircraft ( MM . 4495-4593), in fact, left the Company, starting from the summer of 1939.



 

As of November 10, 29 have already been delivered: initially, they flow to the 10th group of the 4th wing, but the aircraft, not well accepted by the pilots of this unit already in the process of transferring to the CR. 42, is transferred to the 6th group of the 1st fighter wing.

In June 1940, the C. 200s were with the 6th group (Catania), with the 152nd ( Airasca ) and with the 153rd group ( Vergiate ) of the 54th wing: a total of 144 aircraft.


	Shortly after the beginning of hostilities, two fatal accidents occurred at the 1st Wing, leading to the suspension of flights with this aircraft.



 

The subsequent investigation allowed to ascertain that it had been the usual, and infamous, phenomena of auto-rotation and, in September, the aircraft was again operational, in the skies of Malta with escorts to the SM. 79s and interception missions.

 


	The cause of the MC200's troubles was in the wing profile.



 

Castoldi immediately began experimenting with a new type of wing, but the solution to the self-rotation problem was found by engineer Sergio Stefanutti , chief designer of SAI Ambrosini in Passignano sul Trasimeno.

Based on studies conducted by the German aeronautical engineer Willy Messerschmitt and the American National Advisory Committee on Aeronautics (NACA), the wing section was redesigned according to a variable, rather than constant, profile, obtained by covering parts of the wings with plywood, that is, by gluing layers of balsa plywood to the centre and ends of the wings.

The aircraft now inspires confidence in pilots, has good overall flight quality and aerobatic performance, although it still tends to tip over in very tight right turns, and is virtually vibration-free.
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