Arsenal VG 30-Series (VG 33)

Le prototype VG 30-01 fut mis en chantier au début de I'été 1937 et devait initialement recevoir un
moteur 12 cylindres a plat refroidi par air Potez 12Dc développant 610 ch a 1 000 m d’altitude.
L’armement devait se composer de 4 mitrailleuses de 7,5 mm en voilure et un canon Hispano-
Suiza HS-404 de 20 mm dans le moyeu de I'hélice.
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Si le prototype fut achevé en un an a peine, le moteur Potez se fit attendre, et quand il apparut que le
Caudron C.714, premier choix du Ministere de I'Air, ne serait pas disponible en quantité avant 1939, il
fut décidé de modifier le VG-30 pour adapter un Hispano-Suiza 12Xcrs de 690 ch afin d’accélérer les
essais en vol. Le prototype prit donc l'air a Villacoublay le 1er octobre 1938 et, aprés quelques
modifications en usine, effectua ses essais officiels entre les 24 mars et 17 juillet 1939. Ces essais
révéléerent d’excellentes performances, bien qu'inférieures a celles attendues en raison
d'une hélice inadaptée. Le prototype fut chronométré a 485 km/h & 4 950 m et 805 km/h en piqué
prolongé début juillet.
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Un programme d'urgence

Début 1937 le Ministere de I'Air publia la fiche-programme A.23 portant sur un chasseur léger
monoplace, dont les contours reprenaient dans ses grandes lignes le projet de I'Arsenal de
I'aéronautigue. Ce programme attira I'attention de plusieurs bureaux d’études :

« Caudron-Renault, spécialiste francais des avions rapides de faible puissance, proposale C.713
dérivé des avions de course dessinés par Marcel Riffard.

e Marcel Bloch dessina le MB.700, version allégée du MB.151 en cours de production.
e Le Roussel R-30 proposait une solution originale sans moyens industriels.
e La SNCAO annoncait des performances intéressantes pour son CAO.200.

« L'Arsenal de l'aéronautique enfin proposa le VG-30 en adaptant a la fiche-programme officielle
le projet présenté en 1936 au Grand Palais.
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Version aglaise

In the early 1930s, some in France felt that French aviation was falling behind the rest of the world.
French aircraft manufacturers were not experimenting much on their own, and government-funded
conventional aircraft projects were not pushing the technical boundaries of aeronautics. On 2 July
1934, Pierre Renaudel proposed creating a state research institution to study and develop modern
aircraft for the French military. The Arsenal du matériel aérien (Arsenal aerial equipment) was formed
later that year with engineer Michel Vernisse as its director. When the French aviation industry was
nationalized in 1936, the organization was renamed Arsenal de l'aéronautique (Arsenal aeronautics)
and took over the Bréguet works at Villacoublay, near Paris, France.
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The mockup of the Arsenal VG 30 as displayed at the 1936 Salon d’Aviation in Paris. Note the location
of the radiator housing. Otherwise, the aircraft was very similar to subsequent VG 30-series fighters.

One of Arsenal’s first designs was the tandem-engine VG 10 fighter. Designed by Michel Vernisse and
Jean Galtier, the initials of their last names formed the ‘VG’ of the aircraft’'s designation. The VG 10
was never built and was redesigned and redesignated as the VG 20, which was also never built.
However, the design was reworked again and eventually emerged as the Arsenal VB 10, first flown in
1945.

In 1936, the Ministere de I'Air (French Air Ministry) was interested in the concept of a light-fighter built
from non-strategic materials. As a result, Arsenal designed the VG 30, a single-seat fighter constructed
mostly of wood. The aircraft had a conventional taildragger layout with a low wing and featured
retractable main undercarriage. At the rear of the aircraft was a non-retractable tailskid. Originally, the
VG 30 was to be powered by the Potez 12 Dc: a 610 hp (455 kW), air-cooled, horizontal, 12-cylinder
engine. However, delays with the 12 Dc resulted in a switch to the Hispano-Suiza 12Xcrs: a 690hp
(515 kW), liquid-cooled, V-12 engine.

The wood used in the VG 30’s construction was primarily spruce, and the aircraft's wooden frame was
covered with molded sprue plywood to form the aircraft’s stressed-skin. The skin was then covered
with canvas and varnished. The wings consisted of two spars and incorporated hydraulically operated
flaps.
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The fuselage was mounted atop the wings, which were made as a single structure. The cockpit was
positioned above the wing’s trailing edge and featured a rearward-sliding canopy. The engine’s cowling
was made of aluminum, and to cool the engine, a radiator was housed in a duct positioned under the
fuselage between the wings. Proposed armament consisted of a 20 mm cannon firing through the hub
of the three-blade propeller and four 7.5 mm machine guns, with two housed in each wing. The cannon
had 60 rounds of ammunition, and the wing guns each had 500 rounds.
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The VG 33 prototype sits complete with main gear doors on a muddy airfield. Many of the completed
VG 33s, like the second aircraft in the image, were finished without gear doors.

A mockup of the VG 30 was displayed in November 1936 at the Salon d’Aviation in Paris. The Air
Ministry found the mockup sufficiently impressive to issue specification A.23, requesting proposals for
a light-fighter. A prototype of the Arsenal VG 30 was ordered in early 1937, and construction of the
aircraft commenced in June. Some delays were encountered, and the VG 30 was first flown on 6
October (some sources state 1 October) 1938. The pilot for the flight was Modeste Vonner, and the
aircraft took off from Villacoublay. Official tests were carried out from 24 March to 17 July 1939, during
which the VG 30 reportedly reached 500 mph (805 km/h) in a dive. Overall, the tests revealed that the
VG 30 had very good performance and was faster than the more-powerful Morane-Saulnier MS 406,
France’s premier fighter just entering service.

The VG 30 had a wingspan of 35 ft 5 in (10.80 m), a length of 27 ft 7 in (8.40 m), and a height of 10 ft
10 in (3.31 m). The aircraft’s wing area was 150.69 sq ft (14.00 sq m). It had a top speed of 301 mph
(485 km/h) at 16,240 (4,950 m) and climbed to 16,404 ft (5,000 m) in 7 minutes and 15 seconds.
Despite the aircraft’s performance, VG 30 production was passed up in favor of more advanced models,
and only the prototype was built.

The Arsenal VG 31 was a development of the VG 30 intended to enhance the aircraft’s speed. An 860
hp (641 kW) Hispano-Suiza 12Y-31 replaced the 690 hp (515 kW) engine; the radiator was relocated
further back; two of the wing guns were removed; and a smaller wing was designed, resulting in 19.9—
21.2 sq ft (1.85-2.0 sq m) less wing area. Wind tunnel tests indicated the aircraft would have reduced
stability, reduced maneuverability, and an increased landing speed. The small gain in top speed was
not worth all of the drawbacks. The VG 31 was never completed. The wings were used for static testing,
and the fuselage was used on the third VG 33 aircraft, which became the VG 34.
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A completed VG 33 without gear doors seen at Toulouse-Blagnac airport in June 1940. Note the
radiator housing under the fuselage.

The Arsenal VG 32 was an attempt to secure a second source of power for the VG 30 aircraft. A 1,040
hp (776 kW) Allison V-1710-C15 (-33) replaced the Hispano-Suiza engine, requiring the fuselage to be
lengthened by 16.5 in (.42 m) to 28 ft 11 in (8.82 m). The wings were modified to accommodate one
20 mm cannon and one 7.5 mm machine gun. Because of delays with acquiring the V-1710 engine,
the VG 32 project followed after the VG 33. The fifth VG 33 airframe formed the basis for the VG 32,
and a desperate France ordered 400 copies of the aircraft in 1940. However, the Germans arrived
before the V-1710 engine, and the VG 32 was never completed. The aircraft was captured at
Villacoublay in June 1940.

The Arsenal VG 33 was an enhancement to the basic VG 30 aircraft. The VG 33 used the 860 hp (641
kW) Hispano-Suiza 12Y-31 from the VG 31 but retained the larger wing of the VG 30. The engine
turned a 12 ft 4 in (3.75 m) diameter three-blade, adjustable-pitch, metal propeller. An oil cooler was
incorporated into the engine cowling just below the spinner, and a scoop for engine induction was
located on the bottom of the cowling. The aircraft’s fuselage was lengthened slightly to 28 ft .5 in (8.55
m), and its height was 11 ft (3.35 m). The VG 33 prototype made its first flight on 25 April 1939 from
Villacoublay. Official trials spanned from August 1939 to March 1940. The VG 33 was stable,
maneuverable, easy to fly, and possessed good control harmony. The aircraft's maneuverability and
speed were superior to that of the more-powerful, all-metal Dewoitine D.520, France’s newest fighter.
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A VG 33 aircraft captured by the Germans and being tested at Rechlin, Germany. The captured aircraft
carried the designation 3+5. The inlets for the oil cooler can bee seen just under the spinner. Under
the cowling is the engine’s intake. Note the machine guns mounted in the wings.

The VG 33 had a maximum speed of 347 mph (558 km/h) at 17,060 ft (5,200 m) and a ceiling of 36,089
ft (11,000 m). The aircraft weighed 4,519 Ib (2,050 kg) empty and 6,063 Ib (2,750 kg) fully loaded. Its
range was 746 miles (1,200 km) with 106 gallons (400 L) of internal fuel. Two fixed 26-gallon (100 L)
external tanks could be attached under the wings to extend the aircraft’s range to 1,118 miles (1,800
km).

Before the flight trials were over, the Air Ministry ordered at least 200 VG 33s in September 1939.
Another purchase request was submitted a short time later placing a total of approximately 720 VG 33
aircraft on order. The first deliveries were scheduled for January 1940, and the first fighter group
equipped with VG 33 aircraft was to be operational in April 1940. The bulk of the orders went to SNCAN
(Société nationale des constructions aéronautiques du Nord or National Society of Aeronautical
Constructions North) at Sartrouville, with Michelin at Clermont-Ferrand expected to start production
later.

Ironically, delays with acquiring enough non-strategic spruce resulted in the first production VG 33
aircraft not making its first flight until 21 April 1940. Production numbers for the VG 33 vary by source.
By the time France surrendered to Germany on 22 June 1940, only about seven aircraft had been
delivered to the Armée de I'Air (French Air Force) out of a total of 19 VG 33s that had been flown.
Approximately 160 airframes were in various stages of completion at SNCAN, and at least 20, which
were basically complete, were destroyed by the French before German forces could capture them. The
French managed to fly out 12 VG 33 aircraft to Chateauroux, where they were placed into storage. By
November 1942, the Germans had managed to seize around 5 VG 33 aircraft, and at least one
underwent testing at Rechlin, Germany. All VG 33s were eventually scrapped.
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The engineless VG 34 prototype sits derelict at what is most likely Toulouse-Blagnac airport. Note the
additional supports on the canopy.

The Arsenal VG 34 was the second VG 33 re-engined with the more powerful Hispano-Suiza 12Y-45
that used a Szdlowski-Planiol supercharger and produced 910 hp (679 kW). First flown on 20 January
1940, the VG 34 achieved 357 mph (575 km/h) at 20,341 ft (6,200 m). Only one example was built.
The VG 34 was flown to Toulouse-Blagnac airport on 18 June 1940 and was presumably captured
there by the Germans.

The Arsenal VG 35 was the fourth (some sources say third) VG 33 airframe but with a 1,100 hp (820
kW) Hispano-Suiza 12Y-51 engine installed. The aircraft was first flown on 25 February 1940 and
eventually reached 367 mph (590 km/h). However, flight testing was never completed, and the sole
prototype was seized by the Germans.

The Arsenal VG 36 was a more developed and refined VG 35. The aircraft had a modified rear fuselage
and used a shallower and more streamlined radiator duct. The VG 36 was first flown on 14 May 1940
and was later destroyed at La Roche-sur-Yon in eastern France.
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On first glance, the VG 36 was very similar to the VG 33. The most notable difference was the
redesigned radiator housing, which was shallower than the housing used on earlier VG 30-series
aircraft and required a redesign of the rear fuselage.
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The VG 37 was a proposal for a long-range VG 36, and the VG 38 was a VG 35 with a more powerful
Hispano-Suiza 12Y engine that incorporated two Brown-Boveri turbosuperchargers. Neither of these
aircraft projects were built.

The Arsenal VG 39 was based on the VG 33. The wing had a new internal structure that accommodated
three 7.5 mm machine guns in each wing. The fuselage was slightly modified and lengthened to 28 ft
8 in (8.75 m) to accommodate a 1,200 hp (895 kW) Hispano-Suiza 12Zter engine. The inlets and
position of the oil cooler at the front of the engine cowling were revised, and the radiator housing under
the aircraft was also slightly smaller. The 20 mm engine cannon was omitted. First flown on 3 May
1940, the VG 39 achieved 388 mph (625 km/h) at 18,865 ft (5,750 m) during initial tests. Only one VG
39 was built. It made its last flight on 15 June 1940 and was destroyed by the French at Toulouse-
Blagnac airport before the Germans captured the field. The planned production version was designated
VG 39bis, used the fuselage of the VG 36 with its shallow radiator, was powered by a 1,300 hp (969
kW) Hispano-Suiza 12Z-17 engine, and included a 20 mm engine cannon. No VG 39bis aircraft were
built.

The VG 40 was a study to power the VG 33 with a Rolls Royce Merlin 11l engine. Compared to the VG
33, the VG 40 had a larger wing. The aircraft did not progress beyond the design stage.

The VG 50 design incorporated the fuselage of the VG 36 with the six-gun wings of the VG 39. This
package would be powered by a 1,200 hp (895 kW) Allison V-1710 engine. The VG 50 was never built.

Of the series, only the Arsenal VG 33 entered production. On paper, it was one of the best French
fighters of World War Il and on par with the frontline fighters of other nations. However, the aircraft
never had the opportunity to be tested in combat. The VG 33’s slightly protracted development and
production delays resulted in none of the type being available at the start of hostilities and too few being
delivered during the Battle of France to have any impact on the conflict.
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The VG 39 prototype probably at the Toulouse-Blagnac airport. Note the exhaust stains on the engine
cowling. The cowling was revised to accommodate the new oil cooler and the evenly-spaced exhaust
stacks of the 12Z engine.
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