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The K File finally appeared at the end of January and copies 
are now available from the Sales Dept at £23.00 for members 
and £30.00 for non-members. Both prices are inclusive of 
postage and packing, which is a substantial proportion of the 
cost when the weights of monographs start touching the 2 kg 
mark! 

The book ended up with 454 pages and 400 photographs, 
most of them full A.4 page width. Needless to say, some 
additional information has already turned up after it was too 
late to include it and we will be collating more data for an 
addendum to include in Aeromilitaria. 

Perhaps this is the place to mention the problems that can 
occur and avoid some letters telling us that the D.H.2 on page 
x is a Venom and the Venom on page y is a D.H.2. On the 
printing plates, photographs are held in place by small tabs. 
Sometimes, during handling, these drop out and are stuck 
back in by people who do not know one aircraft from 
another. 'Swapped' photographs are normally exactly the 
same size as each other and as each printing plate takes 32, or 
even 64, pages, adjacent photos can be many pages apart in 
the final bound book. All are checked after platemaking is 
complete but thereafter they are out of our control. 

In this Issue 

The Queen Bee got a lot of publicity before the outbreak of 
World War Two because of its strange habit of flying without 
a pilot. This intrigued the Press and some demonstrations 
were laid on to show what the Queen Bee could do. 

Also included is more on the RAF Lightnings (the P-38 
variety) and our usual annual round-up of write-offs. Some 
more eccentric balloon experiments have been unearthed. 

Puzzle Pic 

The airfield in the last issue was Prestwick at a late stage of 
World War Two after it had become the main UK terminal 
for the Transatlantic air routes. Hangars and hard standings 
have sprung up all over the airfield 

This one has Wellingtons, but not Bomber Command's. 

Cover Pics 

The front cover shows Lysander prototype K6127 taken on a 
flight from Yeovil. It lacks a number of items which marked 
out the Lysander from most other aircraft. The stub wings on 
the undercarriage spats were fitted to service aircraft to carry 
bombs, supply containers and, later, air-sea rescue packs. 
The spatted tailwheel also gave way to a more functional 
arrangement while the spat covers were left off to avoid the 
wheels being clogged with mud from the fields from which 
Lysanders usually operated. 

The back cover shows a trio of Singapore His from 
No.209 Squadron, taken on a trip from Felixstowe over, we 
think, the River Aide. 

Despite their size, the Singapores had a majesty that few 
aircraft possessed. It was not surprising that there were loud 
protests in Fiji when No.5 Squadron RNZAF gave them up. 
The islanders were not pleased to see mere Catalinas. 
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Unmanned aircraft were often in the thoughts of planners 
from the days of World War One. The idea of flying bombs 
was the main spur but it was soon found that although the 
technology existed to operate an aircraft by remote control, 
the practical difficulties were more difficult to overcome. 

Radio control was not a new idea as in pre-war times it 
had been used to control model boats, which soon became 
full-size motor boats. Both Britain and France had torpedo-
equipped launches but the range of control was short. 

Professor A.M. Low, a captain in the RFC at the time, 
applied for a patent in January 1918 which took the rest of the 
year to be accepted. He had begun experiments in radio 
control of boats and aircraft in 1916. There were obvious 
advantages to having unmanned aircraft for reconnaissance 
purposes, mainly because they could be smaller and faster 
without the need to cater for a crew. 

Another task could be that of bombing large enemy 
targets. One that immediately sprang to mind were the huge 
airship hangars housing Zeppelins and a variation on the 
theme was the airships themselves which could be rammed in 
flight by pilotless aircraft. A small flock of flying bombs 
would be difficult to intercept so one or more might reach the 
target even if intercepted by defending aircraft. 

In the light of these possibilities, the Air Staff issued a 
requirement for an 'Aerial Target', a harmless artifact that 
would not be a danger to anyone. The bombing possibilities 
remained in secret files. 

Sopwith responded with the A.T., a small biplane with a 
sturdy four-wheeled undercarriage which was also capable of 
being equipped with a float undercarriage. But it never flew, 
having apparently sustained some damage on the ground, and 
the end of the war put the brakes on development. A slightly 
larger version did appear as the Sopwith Sparrow, which had 
a cockpit for a pilot and was powered by a 35 hp ABC Gnat 
twin-cylinder engine. 

The Armstrong Siddeley Ounce engine (this was not its 
weight but another 'cat' name!) was also developed for small 
aircraft. 

The Royal Aircraft Factory was also involved in pilotless 
aircraft, as might be expected. Work began in 1916 and it 
was intended that Low's equipment developed at the RFC 
Wireless Unit at Feltham be fitted when sufficiently 
advanced. The design was undertaken by no less than Henry 
Folland and it also had an ABC Gnat. 

The RAF, later RAE, design was a shoulder-wing 

monoplane and six were built. Control was by wing-warping 
and aerials were set vertically, and close together, along the 
sides of the fuselage and also across the wings, chordwise. 
The first, A8957, was delivered to Northolt for flight tests on 
5 June 1917 and its first flight was on 6 July, if it could be 
called a flight. Despite extensive wind tunnel tests to ensure 
the aircraft was stable, it climbed almost vertically from the 
launching rail, stalled and dived into the ground. The radio 
control had no chance of becoming effective. 

The second aircraft was tested on 25 July but this time 
did the opposite, running along the ground until the 
undercarriage collapsed. On the 28th, with adjustments to the 
tailplane made, it tried again but the engine cut just after take-
off. After this, interest seems to have waned but one of the 
batch was converted to a manned aircraft by No. 3 (Western) 
Aircraft Depot at Filton and fitted with a wheeled 
undercarriage and ailerons, being given the new serial B8962. 
Whether it was originally A8962 is obscure and the common 
number may be just coincidence as B8962 was in a batch 
allotted to rebuilt aircraft. It actually survived until 1934, 
being sold to someone in Billericay, Essex, but it did not get 
on the civil register. 

Post-war experiments continued but in a low key. The 
RAE experimented with a more substantial pilotless aircraft 
called the Larynx - it had a Lynx engine. Unlike the wartime 
experiments at Northolt, where the local population of west 
London might have been subjected to crashing pilotless 
aircraft, it was decided to conduct trials in the wilds of Iraq. 
The RAE built a transportable catapult for this purpose but 
although the aircraft flew, there were many problems in 
aiming them to the right point. 

Interest in a true aerial target grew in the early 1930s. A 
few Fairey IIIFs had been adapted for radio control as the 
Fairey Queen, thus initiating the 'Queen' designation for 
radio-controlled aircraft. A Pilotless Aircraft Co-ordinating 
Committee had been set up and on 17 November 1932, a 
meeting of interested parties took place at Farnborough under 
the chairmanship of Wg Cdr G.W Williams OBE, MC. At 
it, arrangements were made for the trials of Fairey IIIF SI490 
which HMS Courageous would take to the Mediterranean for 
gunnery trials with the battleship Valiant off Malta. It was 
flown off Courageous as a seaplane and embarked in Valiant 
for catapult drill prior to gunnery practice. 

Something simpler than a large IIIF was considered 
desirable and a modified De Havilland Moth was proposed. 



K8669 of A Flight, No. 1 AACU, aboard the Adastral alongside Viatchet Dock 

Details of a Gipsy III Moth seaplane and a D.H.82 Tiger 
Moth seaplane were obtained from the Resident Technical 
Officer at D.H. and a formal proposal was made on 21 
December 1932 to modify a Tiger Moth for catapult 
launching at 65 mph in a maximum cross-wind of 10 mph. 
Next day, a visit was made to D.H. to inspect the D.H.60 
with wood and metal fuselage and the D.H.82 with a metal 
fuselage, both to be powered with a Gipsy III. The D.H.82 
wing was stronger and it was easier for the pilot to evacuate 
the front seat. There was a preference for a wooden fuselage 
as it was stronger, lighter and cheaper. It could be more 
easily repaired and simple to modify in the light of 
experience. It was proposed that D.H.82 wings be used with 
a D.H.60 fuselage, preferably with a Gipsy Major engine. 

On the 31st, a further meeting decided that a D.H.60 
with floats should be ordered to test aerodynamic 
characteristics for target work. Delivery to the RAE was 
requested before 13 January 1933, assuming a float 
undercarriage was immediately available, but delays set in. A 
Mk.IA automatic two-axis control was to be the basis for 
radio control and four sets were to be ordered from R.B. 
Pullin & Co., the only firm capable of producing gear within 
four weeks. A windmill would be required to drive the air 
compressor. 

Contract Letter 232902/3 3/C. 4b was issued on 8 
February 1933. It was recommended that stainless steel 
fitments be provided for two Tiger Moth seaplanes but this 
was not adopted because of the expected short life of the 
aircraft. It is not clear whether this showed confidence in 
naval gunnery or doubts about the RAF's piloting skills. In 
the event, standard Moth fittings were protected by marine 
glue, lanoline and other corrosion-prevention measures as 
used on a Fox Moth recently supplied to Brazil. 

Contracts were placed with the Automatic Telephone 
Manufacturing Co and Plessey for remote control gear and a 

wireless receiver. The Admiralty was asked to specify the 
type of ship and catapult to be used. Take-off at 1,600 lbs 
was not to be less than 65 mph. No aileron control was fitted 
and screened ignition was required. Tiger Moth K2567 was 
tested for ability to open up quickly in a glide and no 
problems found. 

An Instruction to Proceed was issued on 23 March 1933 
for K3584 as a 'Special Moth'. It would use the E.mH 
catapult and the Admiralty was checking the ballistics 
involved. Trials were to be carried out from Ark Royal, not 
the carrier but a seaplane carrier later renamed Pegasus, with 
single-float and twin-float Fairey HIFs supplied from No.443 
Flight at the School of Naval Co-operation at Lee-on-Solent, 
plus an Osprey from MAEE. It was also proposed to catapult 
MAEE's Corsair. 

The Osprey was sent to Lee on 25 April 1933 after two 
IIIF had joined the seaplane carrier at Chatham. The Corsair 
followed on 27 April while another IIIF went to Chatham on 
the next day for flotation trials. A catapult course was to be 
started at Leuchars. 

The Moth was ready for allocation on 26 April but was 
not screened. Floats were to be delivered from Shorts on 7 
May to RAE for installation of extended rudders. The aircraft 
was sent back to D.H. on 4 May for fitment of these floats 
and for screening to be installed. After a trial fitment, the 
Moth was returned to RAE on its land undercarriage. After 
flying trials, some stiffening of the structure was required. 

On 11 May, K3584 was tested on floats for 55 minutes. 
It handled well on the water and took off in 19 seconds in a 5 
mph wind smoothly and in a straight line. It was laterally 
stable and made turns with rudder and elevator only. It was 
stable fore and aft and climbed to 1,000 feet at 65 mph in 1 
minute, 46 seconds. Maximum speed was 108 mph at sea 
level. 

Radio control trials were delayed by an odd mis-



N1837 on the catapult at Burrow Head, Wigtown 

understanding. Pullins had not understood what an Invitation 
to Proceed meant and had done nothing while waiting for 
someone to send the final contract to them! 

Specification 18/33 was issued on 21 June 1933 for both 
landplane and floatplane target aircraft to be fitted for 
catapulting. As De Havilland was the only likely tenderer, an 
ITP for two Moths, K3597 and K3598, was prepared on 11 
July and issued to D.H. on 4 August. Delivery was to be at 
the end of September 1933. Cost was £1,038 for a landplane 
plus £320 for floats and other items. 

It was not intended to use the original Moth for catapult 
trials and pending delivery of the first true Queen Bees, 
Woolwich Arsenal began to design and test catapult charges 
for the type, which was considerably lighter than the average 
FAA catapult aircraft. Meanwhile, K3584 was used for 
wireless range tests by Fit Lt C. Vincent who was to figure 
prominently in the Queen Bee programme. Signals came 
through well at 10 miles range. 

On 7 October, it was proposed that eight Queen Bees be 
ordered. Aircraft were to be flown to Eastchurch, taken by 
road to Sheerness and put on floats for trials with Valiant and 
Renown. If satisfactory, they would be taxied to the ships and 
placed on the catapults. 

An ITP was finally issued on 15 November 1933 for five 
Queen Bees. Ten sets of automatic control systems were 
ordered from Pullins. 

At a meeting at the Admiralty on 26 October, it was 
estimated that Queen Bees 1, 2 and 3 would be ready to 
embark on 1 February 1934, No.4 on 1 March and Nos.5 and 
6 on 1 May. The Admiralty desired four to be stationed in 
Malta, four at home and a Gunnery Co-operation Flight be 
formed to work between the two stations. The Air Ministry 
agreed to crew six more Queen Bees at an estimated cost of 
£25,000. On 15 November, approval was obtained for six 
more Queen Bees. 

The Drawing Office at RAE was asked to arrange for 
K3597 to be mounted on a E.IIH catapult to confirm the fit 
and to catapult the aircraft to check the effects of acceleration 
on the auto-control system. It was sufficient to land the 
aircraft at 25 mph after launch without a pilot with engine 
stopped. 

On 22 November, D.H. were informed that automatic 
slots were now required. The floats for K3597 and K3598 had 
to be modified to provide for the insertion of the axles of the 
beaching trolleys, three sets of which had been ordered, with 
five more to follow. 

On 13 December, the Admiralty proposed that the new 
light cruiser Orion, which was holding its own catapult and 
wireless trials during January 1934, be provided with a Queen 
Bee for test at Plymouth. Osprey K2778 carried out the first 
catapult trials on this ship. 

On 5 January, it was decided to fly two Queen Bees to 
Roborough on the 12th which would then be taken by road to 
Mount Batten. The trials involved ground and flight trials 
over Plymouth Sound before one Queen Bee and an RAF 
launch were embarked. Control was from the after part of the 
compass platform which had direct lines of command to the 
catapult and the main and secondary W/T offices. K3597 was 
damaged during these trials and not repaired but usable parts 
were incorporated in K4293 under Contract No. 295738/33. 

On 5 March, it was proposed that two Bees and a power 
boat be sent to Malta by freighter to arrive on 1 May and be 
ready for catapulting on 1 June. The second pair would go in 
Furious later. K3598 and K4044 were delivered to Sealand 
for packing. K4045 and K04056 were shipped to Malta on 2 
May and arrived on 12 May. 

On 22 March, the title Queen Bee for the type was 
confirmed. 

Rather belatedly, the Army began to take an interest in 
target aircraft. Unlike the Navy, they did not carry catapults 



K4227 under test at Farnborough in June 1935 

around with them so some thought had to be given as to how 
Queen Bees should be operated. The obvious way was to use 
a field near the gun sites but at this time RAE had not proved 
that landing a Bee by radio control was possible with the 
equipment then installed. The other method was to use the 
Navy way and fit a catapult on a coastal site and use 
floatplanes for easy recovery. If possible, the catapult was to 
be portable and possible sites were listed as Hartland Point in 
Devon, Linney Head in Pembrokeshire and Pencilan Head in 
Caernarvonshire. A new flight would be required to be 
formed. 

On 27 March 1934, a conference at the Admiralty 
proposed that a gun be mounted on Lundy Island and a Queen 
Bee would be catapulted from a cruiser to act as a target. The 
Admiralty preferred Watchet or Portland, if the Air Ministry 
would abandoned its "ten-mile rule", laid down for the 
protection of the public. 

In Malta, a 9.5 mm cine camera was fitted to one of the 
Bees on the top decking between front and rear cockpits. It 
was set to take one shot every three seconds and run for over 
an hour. 

On 26 May, it was decreed that the Gunnery Co-
operation Flight was to be regarded as a Service flight, and 
not an experimental unit under RAE control. It would deploy 
to Lee in October but would be attached to the School of 
Photography at Farnborough until then. Two days later, 
K4228 was collected from D.H. 

The four Bees intended for the Home Fleet exercises 
were expected to be available at the beginning of September 
and the battle-cruiser Renown was nominated as control ship. 

1,500 rounds of the new Mk.M pom-pom ammunition with 
direct action fuses would be available for trials. 

The Admiralty, mindful of standard torpedo-member 
tactics, also asked for the Queen Bee to be flown on low 
approaches from the beam to pass ahead of the firing ship. 
Firing would begin at around 2,500 yards and cease at 1,000 
yards, a period of 22 seconds. 

During June, RAE found its old portable Larynx catapult 
and decided it could launch Queen Bees at 4V2G. It could be 
divided into four sections and loaded on to three vehicles. It 
would take around three days to erect, the heaviest part 
weighing over 2l/i tons. A base of about 15 tons of concrete 
would be required. A conference with the Army at Williton 
discussed the coming trials and it was decided that the 
controller would be allowed to manoeuvre the Bee, as a 
straight and level flight would be too easy for the gunners. 
Towing a target behind a Wallace would be more effective 
than that. The Navy would again provide the light cruiser 
Neptune for the Army trials at Hartland Point in mid-July and 
would take a 37v2-foot power boat and an 18-foot dinghy to 
the area. 

In the meantime, the GCF had been busy in Malta. Five 
officers and 13 airmen had embarked on the SS Kaisar-i-Hind 
on 28 April with 30 cases of equipment. Arriving at Valetta 
on 6 May, the Flight took up residence at Calafrana and 
uncrated K3598 and K4044. 

A visit was made to the battleship Royal Sovereign on the 
9th to select a control position. The top of X turret was 
chosen and communications set up to the bridge, W/T offices 
and the high angle gunnery control position.. 

Nos. 5 and 6 (K4045 and K4046) arrived on the SS 
Italian Prince on 13 May and were unpacked. Test flights 
worked the bugs out of the control systems. It was found that 
the UK settings were not suitable for the Med. A test flight 
with QB.4 to 9,000 feet under autocontrol lost height at 400 
ft/min but as it had a pilot aboard it was estimated that it 
would fly level when unmanned. The light cruiser Coventry 
was nominated as radio control ship and range tests showed 
control adequate up to 15 miles. 

On the 17th, QB.3 was embarked on Royal Sovereign 
and was catapulted next day. In a flight of 1 hour 27 minutes, 
it was fired on by the cruisers London, Devonshire, 
Shropshire and Delhi. In six runs, 308 rounds were fired. It 
landed late as the plumb bob hit the trough of the swell so it 
bounced ten feet and broke three struts. Otherwise, it was 
undamaged. Next day, QB.4 did nine bombing runs with a 40 
mph tailwind and made a good landing. 

On the 20th, QB.6 did two runs each at 7,000 feet at two 
miles range for the carrier Furious and the battleships 
Resolution and Queen Elizabeth. An attempt to change control 
from Royal Sovereign to Coventry failed. 

A torpedo attack was carried out on Royal Sovereign 
from the port beam. The pom-pom opened fire at about 1,000 
yards with no apparent effect, all shells being behind the 
aircraft. A second attack was staged from 3 miles. The pom-
pom opened up at 3,500 yards down to 600 yards and there 
were still no hits. The aircraft landed in a ten-foot swell, 
bounced, and the front undercarriage struts carried away. On 
salvage, it was found that five fragments of shell had hit the 
Bee, presumably from one HE shell. The Flight left on the 
Oronsay on 23 June, arriving home on the 27th. 

The whole exercise had not provided the Navy with an 
excess of confidence in its AA defences and the pom-pom had 
not lived up to expectations. K4046 had crashed in the sea 



K5059 in service with No. 2 AACU in 1937 

during a test flight on 29 May. 
Development of the radio control system was continual 

and various extensions to the aircraft's operating limits 
investigated. K4229 was dived at a 34° at 100 mph to 
simulate dive-bombing. It was a straight dive and it recovered 
well with no undue stressing, losing 1,000 feet during 
recovery. D.H. were also asked what structural stiffening 
would be necessary for catapulting with a pilot in the front 
cockpit. Fitment of a 31-gallon fuel tank was also proposed. 

Between 17 and 19 July, a Queen Bee was to be 
catapulted from the light cruiser Achilles for trials off 
Hartland Point. A 3-inch AA gun with a Vickers Predictor 
and a Barr & Stroud three-metre heightfinder was to be used. 

K4226 and K4227 arrived at Mount Batten on 6 July. On 
the 9th, K4226 was embarked on Achilles to adjust the 
catapult but was damaged in a collision with the ship when 
coming alongside. It was disembarked and taxied back to 
Mount Batten for repair and was flying again on the 11th. 

On the 13th, both aircraft and a power boat were 
embarked and the cruiser sailed round Cornwall. On the 17th, 
a Queen Bee was launched and made 17 firing runs at 9,000 
feet. On some runs, evasive action was taken. After 191 
shells had been fired, four of which caused splinter damage, 
it landed in a bad swell and 16-knot wind and made a heavy 
landing, probably due to the proximeter (the plumb bob 
device) contacting the sea in a trough. Struts were carried 
away and it ended up on one float and one wing. It was 
hoisted in for return to RAE. 

Next day, another Bee was launched and made 30 runs in 
patchy cloud. Two shells caused splinter damage and it 
landed in the lee of Lundy Island with slight damage to a 
wing tip. The ship then returned to Plymouth and dis-
embarked the aircraft and power boat. 

By mid-August, Nos.3 to 9 were on the charge of the 
GCF. Queen Bees were numbered consecutively and often 

carried these numbers on the fuselage. 
During September, firing exercises were held off 

Invergordon and K4228 was hit by AA fire and sank on 
landing. K4293 was hit by a pom-pom and was badly 
damaged on landing. 

Believing that the floats were vulnerable to splinter 
damage, thus causing problems on landing, it was suggested 
that they be filled with ping-pong balls. The DTD had already 
considered this but it was very expensive and would require 
15,000 one-inch diameter balls per float. They considered 
extra bulkheads as being better. 

A new proximeter was designed by RAE with a 1.75-lb 
plumb bob. It should have broken off on impact but often 
bounced. A 4-lb weight was produced but it bounced violently 
on impact, narrowly missed the pilot's head and hit the fuel 
tank. Experiments continued. 

On 3 October, five Bees were awaiting repair. K4229 
had been unused at Lee for some time and was deteriorating 
so a party from RAE was sent to prepare it for storage. 

During January 1935, K3598, K4226 and K4294 went 
off for exercises in the West Indies aboard the netlayer 
Guardian to be based on St.Lucia. 

During that month, consideration was given to fitting 
folding wings but it was difficult with a Queen Bee and not 
essential since wings could be removed and attached within 
two hours if necessary. K4229 was to be fitted with a shock-
absorbing undercarriage. K4227 was flown to Lee for catapult 
trials aboard Pegasus on 31 January. 

Out of the blue came a request for disposal instructions 
for 'Aerial Target No . l l ' and three Ounce engines found to 
be still in store at the RAE. 

The catapult trials were not carried out on K3597 as it 
capsized while being hoisted in. It had taxied up and hooked 
on correctly but the crane operator was slow to engage the 
Thomas Grab. The pilot did not use the quick release lever 
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N1835 is recovered to Kalafrana after crashing on being launched from Penelope, 13 February 1939 

quickly enough and despite the ship going full speed astern, 
the aircraft capsized in 45 seconds. It was salved and towed 
to Lee on the 5th where it was dismantled and sent to D.H. 
on the same day. 

On 28 March, it was proposed to form a RAF 
Development Flight to develop Queen Bee operations. The 
RAE was to recondition its catapult for removal to Watchet 
for use in August, where the War Office was building a 
suitable concrete base. It was noted that night flying lights 
had been fitted to a Queen Bee in the West Indies which had 
worked satisfactorily. 

During April, DTD began to consider a successor to the 
Queen Bee and suggested possible sources as the Percival 
Gull, Miles Hobby, Klemm Eagle and possible D.H. aircraft. 
It should have folding wings, float undercarriage and 
improved performance. 

A programme of trials was set out; Malta in May, 
Portland in June, Spithead in July, Watchet in August and 
September and the West Indies in January 1936. On 1 May, 
the establishment of a second GCF was set at 38 personnel. 

A conference at the Air Ministry on 7 May 1935 decided 
that all stocks of Queen Bees would be held by RAE until the 
formation of a Base Flight. Fifteen new aircraft were ordered 
while eight were under repair. In fifteen flights, ten sets of 
radio equipment had been lost due to immersion in sea water 
after aircraft crashed on landing. 

On 11 April, No.2 GCF returned to Malta with two 
aircraft. Both the battleship Ramillies and the cruiser 
Shropshire controlled both aircraft at the same time without 
mutual interference. One Bee was hit by AA and made a bad 
landing while a second was shot down by a pom-pom and 
sank on landing. These appear to have been K4046 and 
K4227. On 27 May, control of K4545 was gradually lost and 
it landed down-wind; although recovered the airframe was 
written off. 

A Queen Bee was required for exhibition at the Hendon 
Display and RAE dispatched one - with all instruments 
covered up. 

On 15 July, No. 2 GCF flew two Bees to Lee for fitment 
of floats and on the 26th they were embarked in Neptune 
which arrived off Watchet on the 28th. The Larynx catapult 
was not ready in time. Flights were made by QB.15 (2 hrs 15 
mins) which landed undamaged on the 29th, by QB. 14 on the 
30th for 3 hrs when one splinter hit the rear spar and QB.15 
again on the 31st for 3 hrs lVi mins. On this occasion, it 
refused to obey commands and glided over the shore of Blue 
Anchor Bay and hit a tree half-a-mile inland. It was loaded on 
to a truck a sent back to RAE. Neptune then sailed back to 
Plymouth and disembarked its other Bee. 

For trials at Watchet, a salvage tug with crane, Adastral, 
was put into service. The small harbour made berthing 
difficult due to tides as Adastral drew 14 ft 6 in. A steam 
crane was hired from the local paper mills at six shilling per 
hour. The main party arrived on 8 September with a Crossley 
tender towing a Strausser trailer with the control equipment. 

QB.19 and QB.20 arrived by air on the 9th and returned 
to Farnborough on the 21st. They obviously survived the 
Army's attempts to shoot them down. 

A more warlike role was suggested at this time. A Queen 
Bee filled with explosives could be flown into an enemy 
bomber formation and exploded. There was, however, an 
obvious gap in speed between the average bomber and a 
Queen Bee. 

Various sites were surveyed for possible Queen Bee 
bases. On the north coast of Norfolk, only Weybourne was a 
practicable site and was adopted. On Anglesey, a site south of 
Bodedern could be made into an airfield but the Queen Bees 
did not go there. Valley did. 

During October, a letter arrived from Herr L. Zafferey, 
a Swiss national, claiming that he had first proposed 



K4229 shows its windmill, used for generating power for the radio control gear 

automatically-controlled aircraft in 1917 when he had sent 
details to the UK, France and the USA. Some enquiries 
around the RAE found Patent Specification 6316/1910 
relating to the use of wireless-controlled airships so he was 
told that automatic control was well known to the RAE by 
1917! 

The ordering of land-based catapults was put in hand for 
Army purposes. There were two existing catapults capable of 
launching Queen Bees, the Larynx catapult at Watchet and a 
F.IL catapult from HMS Kent currently stored at Hong Kong. 
It was desirable that new catapults should be able to launch 
aircraft of 3,000 lb weight at 80 mph to cater for larger and 
faster targets in the future. The Larynx could do this with 
some mods but the Hong Kong catapult would need new 
rams. It was decided that it was uneconomical to modify 
existing catapults and new designs should be built. RAE 
estimated that design and experiments would take about 
twelve months. One set of W/T Transmitting Unit and Power 
Unit was available at RAE with two more sets on order. 
Three specially-designed Crossley Tenders and Strausser 
Trailers had been ordered. 

Mobile transmitters were ordered from Standard 
Telephones & Cables for the expanded scale that was 
considered necessary for the future. In November 1935, it 
was decided that three Queen Bee flights should be formed 
early in 1936; No. 1 GCF would be at Lee with the FAA, one 
flight would be based in Malta and the third at Biggin Hill for 
use at Watchet. 

Preparation of aircraft for service was still being done at 
Farnborough, using No.2 GCF and it was proposed to move 
all activity to Henlow. Meantime, Bldg E. 1 in use by the 
Mechanical Warfare Experimental Establishment would be 
made available as the Queen Bee base at Farn borough. 

It was recorded Jhat a period of six months was normally 
required for the training of a GCF. Night flying was 

contemplated and Contract 388676/35 was issued for the 
fitment of night flying equipment to K5108. 

On 19 November, a Queen Bee had been flown off the 
aerodrome successfully by automatic control, but with a pilot 
aboard for safety purposes. On previous occasions, about 
twenty automatic landings had been made. If this became 
standard practice, and suitable landing grounds could be 
found within a five-mile radius of Army gun sites, then 
catapults could be dispensed with. It would also save the cost 
of floats. However, Invitations to Tender were issued to 
English Steel Corporation Ltd in Sheffield, Thos. Firth and J. 
Brown Ltd in Sheffield, Wm. Beardmore & Co. at Parkhead, 
Glasgow and Babcock & Wilcox in London. Although 
airfields would be useful, the DTD still thought five catapults 
would be needed. A proposal to use the one formerly carried 
aboard Hood was abandoned when it was found to have been 
lying around in Portsmouth dockyard for some time. 

In January 1936, there was a proposal for a high speed 
monoplane to be converted to radio control for wire barrage 
tests, currently being carried out by manned aircraft. 
However this would delay the QB replacement programme 
and also divert time for research into a secret project 
codenamed 'Edward1. 

The central point of the Queen Bee operations was to 
become the Base and Training Unit which would begin to 
move to Henlow on 1 October 1936 to come under No. 1 
(GES) Wing to be formed on 12 October. 

During August, reconnaissances were carried out for 
potential airfields between Holme-next-the-Sea and Titchwell 
in Norfolk but the only possible site was at Thornham 
Harbour. Weybourne remained the preferred site. The South 
Pembroke coast produced four sites. Manorbier was suitable 
with beaching facilities at Freshwater East and Tenby 
Harbour, St.Gowan's Head was on a cliff 200 feet high but 
potentially obstructed by shipping and a lightship 5V4 miles 
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K5103 sits on the quayside with a second Queen Bee, awaiting shipment 

away, Linney Head had various drawbacks and Flimston 
Camp was a good coastal site with a landing ground available 
and salvage facilities available at Pembroke Dock. 
Eventually, Manorbier was chosen. 

Among other proposals was the provision of a shepherd 
aircraft which could take Queen Bees to sheltered landing 
areas and the fitment of a B.L.G. undercarriage to K2748. 
This was manufactured by British Landing Gears and 
consisted of an extended tail wheel mounted further forward 
than normal which kept the aircraft in a level-flight position 
during take-off and landing. RAE preferred a nose-wheel 
undercarriage to the BLG which had apparently been fitted to 
an Avian. A contract was placed with BLG for the conversion 
of a Seal but RAE also decided to fit a nosewheel to a 
Monospar. An ITP was finally issued to D.H. on 6 November 
1937 and probably resulted in the nose-wheel Moth Minor 
with twin fins. The shepherd proposal was not to be pursued 
as landing grounds became readily available but in April, 
1938 RAE notified that successful shepherd trials had been 

carried out with a Demon at a range of 1,500 yards between 
the two aircraft. A Shark was suggested as a suitable 
shepherd aircraft. 

As an alternative, a small ramp was suggested to support 
the tailskid so that the aircraft was at the correct take-off 
attitude. At a predetermined air speed, the aircraft automatic-
ally unsticks and climbs away. 

In 11 August 1937, K8642 was launched at Watchet and 
immediately climbed. The engine cut out and it glided into the 
water. After much investigation, the cause remained obscure. 
On 2 September, another Bee, K8661, failed to climb on 
launching and dived off the end of the catapult into the beach. 

The sudden acceleration could always cause something to 
go wrong with the radio control but the vast majority of 
launches went off without problems. 

A batch of 42 Queen Bees began to be delivered in 
August 1936 and this represented the change from small 
experimental batches to full production. The Fleet's gunnery 
also improved and casualties mounted. 

K5107, also shown on page 3, during an unmanned take-off 
off Kalafrana K4227put in 41 flying hours before crashing 

Z'Z&L N 
% 
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A wartime Queen Bee carries the number 267 on the nose 

The old carrier Argus was adapted to handle Queen Bees 
following proposals made in October 1937. A mock-up of the 
special arrangements was installed in the carrier at 
Devonport. On 30 July 1938, she was recommissioned and 
publicised as a 'Queen Bee Carrier'. However, little QB 
flying seems to have taken place in the first six months of 
1938 after which the task lapsed. 

The toll of Queen Bees rose with the conversion of old 
C-class light cruisers to anti-aircraft cruisers. Coventry and 
Curlew were the first to be converted and were armed with 
ten 4-inch AA guns and two eight-barrelled 2-pdr pom-poms. 
Six more conversions followed and they played an important 
part in the air defence of the Fleet and of convoys until an 
adequate number of carriers were available to provide fighter 
cover. 

Perhaps F. Hill & Son of Manchester was on the right 
track when they proposed a small high-speed monoplane 
target with a 350 cc JAP engine. With a span of 12 feet, it 
would reach 150 mph. It might have given naval units a more 
difficult target than the aging Queen Bee but by then 
Specification Q.8/37 had been issued for an aircraft to exceed 
185 mph at 10,000 feet. Airspeed, General Aircraft and 
Percival all responded but none were accepted and the Queen 
Bee soldiered on. Even the Queen Wasp, dating back to 
Specification 32/35, which had beaten tenders from Percival 
and Miles, failed to be produced in any numbers. 

This is a chronological account of the Queen Bee up to 
the time it became a standard Service aircraft but it must be 
remembered that in parallel to the development of the aircraft 
was the experiments and refinements to the radio control 
system that made the whole scheme work. Its triumph was 

that it produced a standard piece of equipment that could be 
used by the RAF without specialist attention. 

There are the usual stories, probably apocryphal, about 
the Queen Bee. One is about the shoot where the control 
officer became aware that the Admiral nearby was getting 
more and more worked up as the Bee droned past, pursued by 
a series of shell bursts. As boiling point was reached, he took 
a Command Decision and dived the Bee into the sea. 'About 
time', muttered the Admiral. 

The other was in similar vein, with the aircraft trailing a 
line of shell bursts as it flew past the gun positions to 
disappear into the distance. Three minutes later, along came 
the Queen Bee. Did the pilot of the Tiger Moth look behind 
him and wonder where the smoke puffs were coming from? 

A Queen Bee stowed aboard Adastral after recovery 
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The BLG undercarriage mentioned in connection with the 
Queen Bee was developed by British Landing Gears Ltd and a 
test example was fitted to Seal K4779. Although ground 
handling was found to be improved, as well as forward 

visibility on the ground, the system was not adopted. Take-off 
distances were shortened but the nose-wheel arrangement was 
preferred. A Waco N and a Stearman-Hammond Model Y 
were purchased for trials at RAE. 
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Date Type Serial Unit Location Cause 

11.1.65 Lightning F.l 
14.1.65 GnatT.l 

XG335 A&AEE 
XR568 4 FTS 

3.2.65 Canberra B(I).8 XH231 3 Sqn 

3.3.65 Javelin FAW.9 XH833 60 Sqn 

4.3.65 Varsity T.l 

7.3.65 AusterT.7 
9.3.65 GnatT.l 
11.3.65 Meteor T.7 

WL680 CAW 

WE557 HKAAF 
XR542 4 FTS 
WH231 ETPS 

1.4.65 Kestrel FGA.l XS696 TES 

5.4.65 GnatT.l XR985 4 FTS 

20.4.65 Jet Provost T.3 XM428 3 FTS 

20.4.65 Jet Provost T.3 XM631 3 FTS 

22.4.65 GnatT.l 

22.4.65 GnatT.l 

25.5.65 Vulcan B.2 

XR950 4 FTS 

XS108 4 FTS 

1.6.65 Hunter F.6 XG206 DFCS 
2.6.65 Canberra T.4 WT481 39 Sqn 
11.6.65 Chipmunk T. 10 WP986 7 AEF 

22.6.65 Javelin FAW.9 XH877 64 Sqn 

26.6.65 Lightning F.3 XR712 111 Sqn 

29.6.65 Dragonfly HR.3 WG662 ETPS 

3.7.65 Whirlwind HAR. 10 XP402 230 Sqn 
6.7.65 Hastings C I A TG577 36 Sqn 

14.7.65 Canberra B(I).6 WT324 213 Sqn 

Woodborough, Wilts. 
Valley 

5m NE of Bad Iberg, W.Germany 

Butterworth, Malaysia 

1 'Am E of Louth, Lines. 

Ma Wan Is, Hong Kong 
Valley 
Cove, Hants. 

West Raynham 
Valley 

VAm E of Northallerton, Yorks. 

l'/im E of Northallerton, Yorks. 

Carmel, Caernarvon 

Valley 

XM576 Scampton Wg Scampton 

Off St.Abb's Head, Berwickshire 
35m SW of Malta 
South Cerney 

20m NW of Tawau, Malaysia 

2m off St. Mawgan 

3m S of Farnham, Hants. 

Off Victoria, Labuan 
5m ESE of Abingdon 

Roermond, Neth. 

Undercarriage jammed; abandoned 
Engine lost power and cut on 
approach; undershot into marsh 
Flew into high ground in bad 
visibility (2) 
Engine caught fire and take-off 
abandoned 
Engine failed to respond during 
single-engined overshoot from 
Manby; belly landed in field 
Engine lost power; ditched 
Engine cut; abandoned on approach 
Control lost on single-engined 
approach to Farnborough; dived into 
ground (1) 
Caught fire on take-off; DBR 
Engine lost power; bounced on 
landing and undercarriage collapsed 
Collided with XN631 and 
abandoned (1) 
Collided with XM428 and 
abandoned 
Collided with XS108 in formation 
and dived into ground (1) 
Collided with XR950 in formation; 
belly landed, veered off runway and 
broke up (1) 
Wing hit ground on overshoot; 
swung and skidded into control 
tower 
Dived into sea out of cloud (1) 
Crashed in sea; cause unknown (3) 
Pitched down while towing glider 
and hit ground; glider climbed too 
high 
Engine failed and flying controls 
damaged; abandoned 
Engine blew up during aerobatic 
display at Exeter; began to break up 
and abandoned 
Crashed during autorotative landing 
(1) 
Lost power and ditched 
Lost elevator when bolts failed; 
dived into ground on approach (41) 
Bird strike in engine; spun into 
ground on approach to Bruggen (3) 
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19.7.65 GnatT.l XR543 4 FTS 

22.7.65 Lightning T.5 XM966 Mkrs 

23.7.65 SycamnoreHR.14 XG540 MCS 

29.7.65 Jet Provost T.3 XN603 6 FTS 

3.9.65 Javelin FAW.9 XH911 5 Sqn 
6.9.65 GnatT.l XR979 4 FTS 

21.9.65 Whirlwind HAR. 10 XJ410 22 Sqn 

25.9.65 Whirlwind HAR. 10 XP327 225 Sqn 

29.9.65 Lightning F.3 XP739 111 Sqn 

13.10.65 Sycamore HR.14 XE320 CFS 

3.11.65 Sycamore HR. 14 XE308 Mkrs 

8.11.65 Javelin FAW.9 XH887 64 Sqn 

8.11.65 Javelin FAW.9 XH959 64 Sqn 

10.11.65 Canberra B(I).8 WT330 3 Sqn 

12.11.65 Jet Provost T.3 XM406 2 FTS 
15.11.65 Jet Provost T.4 XP621 3 FTS 

17.11.65 Javelin FAW.9 XH749 60 Sqn 

17.11.65 Whirlwind HAR. 10 XR480 103 Sqn 

8.12.65 Shackleton MR.3 XF704 201 Sqn 
22.12.65 Chipmunk T. 10 WP968 Mcr UAS 

Lake Maelog, Caernarvon 

12m off St.Bee's Head, Cumberland 
Henton, nr. Chinnor, Oxon 

2mSWof Acklington 

Geilenkirchen, W. Germany 
Valley 

'/dm S of Long Bridge, Bideford, 
Devon 
Near Serian, Sarawak 

Battisford Hall, Needham Market, 
Suffolk 
lm S of Peplow 
Boscombe Down 

Off Changi, Singapore 

5m E of Changi, Singapore 

Akrotiri, Cyprus 

Near Mansfield, Notts. 
5m SW of Catterick 
Butterworth, Malaysia 

5m W of Stass, Sarawak 

8m N of Kinloss 
Winter Hill, Lanes. 

Dived into water on approach to 
Valley (1) 
Crashed on test flight 
Engine cut; overturned in forced 
landing 
Abandoned after fire warning on 
approach 
Caught fire starting up; DBR 
Sank back on to runway during 
formation take-off; skidded off 
runway and caught fire 
Hit cable over river on ASR flight 
and ditched 
Crashed into hill after tail rotor 
detached; (5) 
Both engines cut; abandoned 

DBR in heavy landing 
Rolled on take-off and rotor hit 
ground 
Undercarriage jammed on night 
flight; abandoned 
Flew into sea on night ASR search 
forXH887(l) 
Engine lost power; abandoned take-
off and overshot runway 
Abandoned in spin 
Abandoned after false fire warning 
Tyre burst on landing; swung off 
runway and ground-looped 
Fired on by Indonesian light flak 
and crashed (2) 
Crashed in sea; cause unknown (8) 
Flew into ground descending in 
cloud 

FLEET AIR ARM 

18.1.65 GannetAEW.3 XL501 849C Fit 

22.1.65 Sea Vixen FAW.l XN698 893 Sqn 

10.2.65 Sea Vixen FAW.l XN709 890 Sqn 

15.2.65 Hunter T.8c 

23.2.65 GannetT.2 

XF939 759 Sqn 

XG881 849HQFU 

28.2.65 WessexHAS.l XM931 819 Sqn 

4.3.65 WessexHAS.l XP108 845 Sqn 
8.3.65 Sea Vixen FAW. 1 XJ478 766 Sqn 

HMS Ark Royal in Home Waters 
57°59'N 2°49'W 
HMS Victorious in Far East 
25°28'N 127°38.2'E 

HMS Ark Royal in Moray Firth 
58°0'N 3°2'W 

Near Brawdy 

St.Brides Bay, Pembs. 

In Irish Sea? 

10m from Nanga Gaat, Borneo 
2nm NNW of Yeovilton 

Brakes failed while being pushed 
onto deck spot; rolled over port side 
Stalled on approach, nosed up and 
flew into deck in stalled condition; 
wing dropped and hit 2 a/c in 'Fly 
1', then into sea over stbd bow 
Bolted or overshot late; flew low 
over wires, struck two a/c, climbed 
and dived into sea ahead of ship 
Crashed after in-flight fire on take-
off and abandoned 
Crashed in sea 3 xh nm WNW of 
Brawdy on GCA approach 

Ditched off HMS Ark Royal; icing 
was a factor 
Forcelanded in jungle 
Stalled and dived into field while 
turning downwind in the MADDL 
circuit 
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24.3.65 WessexHAS.l XS123 820 Sqn 

26.3.65 Hunter T.8 WV319 IR Fit 
7.4.65 WessexHU.5 XS487 707 Sqn 
8.4.65 Sea Hawk FGA.6 XE374 SF Lossiemouth 

9.4.65 Hiller HT.2 XS164 845 Sqn 

12.4.65 WessexHAS.l XS151 845 Sqn 

12.4.65 WessexHAS.l XS154 845 Sqn 

21.4.65 Sea Vixen FAW.l XJ577 893 Sqn 

27.4.65 Scimitar F.l XD270 800B Sqn 

Off Malayan coast 

Nr Yeovil ton 
Nr Imber, Salisbury Plain 
Loch nam Bonnach, nr Beauly, 
Inverness 
Sarawak 

Sarawak 

Sarawak 

Off HMS Victorious 

HMS Eagle in Aden area 

9.5.65 WessexHAS.l XP154 845 Sqn Far East 
13.5.65 Buccaneer S.l XK524 Hawker-Siddeley Laverack's Field, Land of Nod, 

Yorks. 
24.5.65 WessexHAS.l XS118 Rolls-Royce Nr Ml in Leicestershire 

31.5.65 Sea Vixen FAW.l XN648 766 Sqn 

25.6.65 Buccaneer S.l XN961 736 Sqn 

8.7.65 WessexHAS.l XP144 737 Sqn 

12.7.65 GannetAEW.3 XP228 849 Sqn 
15.7.65 Scimitar F.l XD268 800B Sqn 

6.8.65 WessexHU.5 848 Sqn 
8.9.65 Sea Vixen FAW.2 XP953 899 Sqn 

off Malta 

Nr Little Kneeset, nr Okehampton 
Devon 
5nm W of Helmsdale, Sutherland 

off Portland, Dorset 

Not known 
Duffus, Moray 

HMS Albion 
HMS Eagle 35°20'N 14°26'E 

20.9.65 Scimitar F.l XD223 803 Sqn 

9.10.65 Buccaneer S.l XN969 800 Sqn 

12.10.65 GannetAEW.3 XL478 849D Fit 

Changi, Singapore 

HMS Eagle 40m SE of Khormaksar 
12o30'N45o28'E 

HMS Eagle off Malaya 
1°58'N45056'E 

25.10.65 Hunter GA. 11 WT810 764 Sqn Over Buchan coast 
25.10.65 Hunter GA. 11 WT712 764 Sqn Over Buchan coast 
Note: One crashed in sea off Scaurs of Cruden, other nr Auchnabo, Slains, Aberdeen 
12.11.65 Sea Hawk FGA.6 XE459 Airwork FRU Hampshire 
20.11.65 Buccaneer S.l XN958 800 Sqn HMS Eagle off Singapore 

23.11.65 Hunter T.8 WV397 759 Sqn 

14.12.65 WessexHU.5 XS497 848 Sqn 

31.12.65 Scimitar XD318 803 Sqn 

16m W of Brawdy 

Bau, Sarawak 

HMS Ark Royal in Far East 

Ditched 500yds from HMS Eagle, 
due to suspected engine failure; port 
flotation bag collapsed and sank 
Crashed; no details known 
Hit trees during low flying exercise 
Crashed after in-flight fire; pilot 
ejected safely 
Tail rotor touched ground on take-
off; spun out of control into jungle 
Rotor blades touched XS154 after 
operational sortie; crashed in river 
Hit by rotor blades of XS151; 
crashed in river 
Engine failed on boosting; seen to 
be on fire and pilot ejected safely (1) 
Crashed after double flame-out; pilot 
ejected safely 
Crashed soon after take-off 
Crashed in Holme-on-Spalding 
Moor circuit 
Flamed-out at 2,000ft during Napier 
Gazelle development 
Abandoned after control lost in spin 

Crashed into hill in IMC during toss 
bombing in poor weather on Tain 
Ranges 
Ditched in English Channel after 
engine failure 
Ditched after engine fire 
Control lost on approach to 
Lossiemouth and pilot ejected 
Pilot killed; no details known 
Port wing dropped on approach; 
missed wires, touched deck, climbed 
and rolled into sea inverted (2) 
Crashed on final approach after 
engine problem; pilot ejected 
Unable to maintain height and 
abandoned near of ship and crew 
picked up by helicopter 
Bridle detached during initial part of 
launch; went slowly over bows; 
crew picked up 

Mid-air collision with WT712 
Mid-air collision with WT810 

Crashed; no further details 
Yawed to port and lost height on re-
embarking Changi; crew ejected in 
45° bank through canopy at 20 ft 
Crew ejected after fire warning; 
safely; pupil drowned 
Engine bearing failed on approach; 
crashed inverted 
Both engines failed after two 
approaches; pilot ejected and 
recovered by SAR helicopter 
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Fireflies 

FEEDBACK 

The TV Amiot 

Mike Phipp has pointed out that the photograph of VG983 on 
page 92 cannot be so as it ditched on 9 November 1948 so 
could not serve with Airwork later. 

The answer is presumably that the handwriting on the 
back was misread and it is actually VG993, also illustrated in 
the article on page 102. 

Other Airwork FRU Fireflies at Hum were TW722 
(057), VG957 (041), VG964 and VG967, which collided with 
each other off Flamborough Head during an exercise and 
VG968. 

The photo of VG967 was taken at Hum, not Ford as 
shown. The goal posts are a clue! 

John Pike also mentions '223/Q' of No.814 Squadron 
which crashed aboard \kngeance in February 1948. This was 
am AS.5 and Lt Kerry and Lt C W H Gates were unhurt. 

BZ-308 

The mention of an Amiot 142 coming to Hendon for trials 
with a television system may have come as a surprise to our 
readers since the photograph that accompanied it was, on 
closer, nay superficial, examination not an Amiot but a Bloch 
M.B.200! What came over us we cannot surmise. 

Messrs Meaden and Ferry have both pointed this out 
while adding information. The Amiot 143 (No. 12) illustrated 
above is not the aircraft involved in the experiments but it did 
come to the UK in 1940. 

The aircraft used was Bloch M.B.200 ED-83 and was in 
connection with a contract between the French Government 
and Baird Television Ltd. in 1937. The intention was to 
provide real-time photographic reconnaissance and it began 
with a 16 mm cine-camera fitted to the floor of the fuselage 
pointing downwards. 

The exposed film passed through processing tanks and in 
20 seconds, developed film was available for scanning by a 
television camera. The signals were then passed on by a 200 
watt TV transmitter to a ground station equipped with a 20-
inch TV screen. There they could be viewed or recorded on 
35 mm cinefilm. 

Instead of having to wait while a reconnaissance aircraft 
(hopefully) returned and the film removed from its camera 
and processed before being carried to a headquarters building, 
about 45,000 individual frames could be sent immediately in 
30 minutes. These were available for army staff to analyse 
within a very short time frame and before enemy deployments 
made the material out-of-date. 

The Bloch began flights over London in July 1939 and 
fifteen sorties gathered experience at 5,000 feet, flying at a 
speed of 150 mph. The detail that was picked up was 
noteworthy, names on buildings and even road markings 
being clearly visible on the aircraft's monitor. 

In August, the Bloch moved to Villacoublay for further 
trials which continued after the outbreak of war. Today, TV 
reconnaissance is commonplace but not with aircraft the size 
of a Bloch 200. 

A short article appeared in Air-Britain Digest by Ray 
Herbert, one of the Baird team, in the September - October 
1983 issue. 

Another French bomber visited in early 1940. This was a 
LeO 45 which visited in connection with the future fitment of 
IFF to French aircraft. Any further details would be 
appreciated. 

The Breda-Zappata illustrated on page 111 of the last issue 
appears to have got around a lot. Two photos from John Pike 
show this big four-engined transport at the old Dar-es-Salaam 
airfield at Kilwa Road but are unfortunately unsuitable for 
reproduction. It suffered a collapse of the port undercarriage 
in December 1953 but was repaired on site and flew out again 
a few days later. What was it doing there? 

Balloons 

While the subject of balloons seems to be taking up some 
space in our magazine these days, mention might be made of 
'M* Balloon Unit which was operating in late 1940 and 
during 1941 at least. 

Mentioned in an intelligence summary, of very restricted 
circulation, this unit appears to have been involved in the 
distribution of propaganda leaflets to the enemy and, 
presumably, friends on the other side of the Channel and 
North Sea. 

The first figure to catch the eye was the enormous 
number of balloons released - in one night. Well over 
100,000! However, further scrutiny of later summaries 
showed that it was not quite what it seemed, the compiler 
having fed in not the number of balloons but the number of 
leaflets. 

There does appear to have been a lot of people involved 
in non-powered aircraft projects around this time. Not only 
balloons but kites were considered as both defensive and 
offensive weapons and we shall continue digging. 

We have had one sighting of Operation Outward from 
our readers. One, who does not wish to remain anonymous 
but whose letter has temporarily slid out of sight, was a 
schoolboy in the Felixstowe area and saw releases of balloons 
taking place at Landguard Fort. 

Enquiries from the local personnel produced the 
revealing fact that it was all 'Top Secret' and nobody would 
say what was going on, assuming they knew. Presumably the 
actual launch personnel must have had some idea of the 
purposes of those socks and wires attached to their balloons 
but after all that was released, or revealed, in the years after 
the end of the war, it is surprising that such a major, and 
long-running, operation failed to get any publicity for over 
forty years. Perhaps SOE/MI and the Wrens should have 
exchanged jobs. 

file:///kngeance
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Albinos and Petards 

In the previous issue, we printed some notes on the offensive 
balloons that were launched against occupied Europe during 
World War Two. Still on the subject of lighter-than-air 
devices, we have been trying to piece together the story of the 
defensive balloons. 

The idea of a free balloon barrage seems, at first sight, 
ludicrous but the scheme seemed, at the time of its inception, 
one way to combat night bombers in the absence of any other 
method of finding them. AI radar was still in its infancy. 

The principle of the free balloon barrage was that a field 
of small balloons would be launched, according to the 
prevailing wind on that night, to lie across the path of enemy 
bombers. The balloons were of ten-foot diameter and 
supported 2,000 feet of thin wire. An explosive device was 
carried on a board which dropped down the cable when it hit 
an aircraft (hopefully enemy) on a small parachute and 
exploded on impact. 

As a safety measure, the end of the line had a "bouncer" 
which was supposed to deactivate the bomb on hitting the 
ground. 

As might be anticipated, much time was spent in 
discussion between the Admiralty (again) and Air Ministry 
about the deployment of the barrage. There were two main 
purposes. The first was to provide defence for a major target 
and the other was to trap enemy minelaying aircraft. 

The defensive balloons were given the code-name 
"Albino" while the seagoing version was to be "Petard". 

At a meeting at Fighter Command on 16 January 1941, it 
was suggested that a short flight be made at Cardington to 
investigate the unspooling of the cable, the design of the 
parachute and the self-destruction of the bomb. A long-
distance flight was proposed in the south-east of England and 
tracked with a GL set to test the height-keeping properties of 
the balloon at over 10,000 feet. 

It was later proposed that 200 balloons (100 modern and 
100 old stock) be released. After 30 minutes, the self-
destruction switch would operate and the balloon itself would 
release from the board after 40 minutes. This would enable 
boards and spools to be recovered for future use. 

The proposed height was 16,000 to 20,000 feet and the 
trials would take place in the Biggin Hill and Kenley Sectors. 
On 25 January, 100 Albinos arrived at Redhill, later changed 
to Gatwick, and it was proposed to launch these at a rate of 
15 per day. 

No report on these trials has yet been found, assuming 
one survived. However, on 13 March 1942, the Ministry of 
Home Security reported that a large number of Albinos were 
landing without the self-destructing mechanism operating. 
Damage to life and property had already been caused. It was 
decided to suspend use of the balloons until this fault had 
been rectified. 

A full-scale operation was planned at Liverpool. 7,000 
balloons were available with 9,000 more due for production 

in the next four weeks. Before they could be used, the 
balloons had to be modified as they did not always inflate to 
the correct shape and the fuses were unreliable. 

Before a major launch, an Albino would be sent off with 
a radio to ascertain weather conditions. 

No. 8 Balloon Centre at Fazackerly and No.9 Balloon 
Centre at Warrington were selected as launching sites and the 
whole operation would take about four hours. A trial ascent 
was to be made on 15 May of 150 balloons from each; these 
would self-destruct near Bakewell. 

The plan proved to be a total disaster. After about six 
weeks, only one trial release of 288 balloons was made. On 
every other night, either the wind was in the wrong direction 
or no enemy aircraft came near the area. 

At this point, the records found to date petered out but in 
view of the large numbers of personnel deployed it must have 
been deemed a waste of resources. 

On 12 December 1941, it was suggested that the balloons 
could be useful if they could fly at around 2,(XX) to 5,(XX) feet 
with 2,000 feet of line to combat minelaying aircraft. It was 
anticipated that 1,000 units per hour could be launched, 
which would need 1,000 men and 100 trailers of hydrogen 
bottles. A crew of eight would be required for each release 
point. A conference was held at Balloon Command on 23 
December and the code name "Petard" allotted. 

Minelaying was a serious hazard to shipping and finding 
low-flying aircraft over the sea posed problems for the AI 
equipment then fitted to night fighters. It was proposed to 
have units releasing balloons from either side of the Thames 
Estuary according to the wind direction. One advantage was 
that the minelayers had to lay their mines in restricted areas 
such as swept channels so could be better pinpointed. 

Needless to say, Bomber Command raised objections to 
such a scheme and insisted that releases be made only when 
all their aircraft were grounded. The chances were that the 
minelayers would also be grounded. 

Two balloon squadrons were formed. S Squadron 
consisted of three "Fronts", No.l on the seafront at 
Cliftonville, No. 2 at Heme Bay and No. 3 on Eastchurch 
airfield. N Squadron on the other side of the Estuary had 
No.4 Front at Foulness, No.5 at Bradwell Bay/Tillingham 
and No.6 at Frinton-on-Sea. 

Between 11 February and 31 March 1942, there were 49 
suitable nights but only two releases. Wind conditions were 
unsuitable if over 35 mph. Seven deployments were cancelled 
due to Bomber Command objections. 

With balloons, disaster always seemed to close. On 31 
March, live bombs fell on land, killing three and injuring 
seven people. Troops on the Isle of Sheppey repelled a 
landing by parachute troops as they floated down. Nobody 
had told the Army about all those balloons going off, in more 
ways than one. 

The scheme was finally abandoned. Improvements in AI 
were a much better bet for nailing the minelayers. 

Much of the available information is scattered around the 
records and much more has been destroyed. 
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P-38 Lightnings in No.5 Group 

Robert Owen has kindly supplied the following notes: 

During 1944, under the command of Wg Cdr Leonard 
Cheshire and with the considerable experience of Sqn Ldr H 
B 'Mick' Martin, No.617 Squadron pioneered low-level 
marking techniques for No.5 Group, Bomber Command. At 
first the squadron used Lancasters to mark relatively 
undefended French factory targets at night from heights as 
low as 50 feet. By April, 1944, the theory had been proven 
and four Mosquitoes were attached to 617 Squadron at their 
base at Wood hall Spa, Lines. The intention was to use this 
faster, more-manoeuvrable aircraft in developing marking 
techniques for more heavily defended targets in Germany and 
the occupied territories. The success of these four aircraft led 
Sir Arthur Harris, AOC-in-C Bomber Command, to transfer 
a complete Mosquito squadron, No.627, from No.8 (PFF) 
Group to Woodhall Spa, much to the chagrin of the 
Pathfinder Commander, AVM Donald Bennett. No.627 were 
to develop No.617's methods and mark for No.5 Group Main 
Force, leaving No.617 to concentrate on its own specialised 
targets. 

By June 1944, No.617 was attacking large V-weapon 
blockhouses in the Pas de Calais and the U-boat and E-boat 
pens at French ports, using the 12,000 lb M.C. 'Tallboy' 
deep penetration bombs. Marking these heavily-defended 
targets in daylight proved the need for an even faster and 
more agile aircraft. After negotiations, two Mustang His 
(HB825 and HB837) were obtained for Cheshire's use. 

Whilst the Mosquito and Mustang were proving their 
worth, No.54 Base at Coningsby - Woodhall Spa's parent 
station which also provided the Controllers/Master Bombers 
for No.5 Group operations - were also investigating a third 
aircraft type for controlling and marking. No.54 Base 
Controllers usually borrowed a Mosquito from No.627 
Squadron but following discussion with Wg Cdr Cheshire, the 
No.54 Base Commander, Air Cdre A C H 'Bobby' Sharp, 
considered that the Lockheed P-38 Lightning would be 
suitable. Having previously been RAF Liaison Officer with 
the US Eighth Air Force, Sharp was able to negotiate 
personally with Major Fred Anderson, Deputy Commander 
(Operations), US Strategic Air Force Europe, and obtain an 
example for evaluation purposes. 

A single-seat P-38, 44-23482, was delivered towards the 
end of the first week in July. It was flown to Coningsby from 
No. 3 Base Air Depot USAAF at Langford Lodge, County 
Antrim, the main Lockheed Servicing Base in the UK, by Lt 
Guerriero, who had orders to remain at Coningsby for a 
month to help convert RAF pilots to the type. Two days later, 
Tech Sgt Petersen, from the 20th Fighter Group, Kingscliffe, 
and a ground crew chief from Goxhill arrived to provide 
technical support. 

P-38J-20 44-23482 was manufactured by Lockheed, 
Burbank, Cal. under Contract AC-35374 (Lend-Lease No. 
GR774-R). Delivered to the USAAF on 31 May 1944, it was 
transferred via Amarillo and Pittsburgh to Newark, NJ, 
leaving there by sea for the UK on 10 June. Its movements 
during July are unrecorded but by August it was on the 
inventory of the 8th Air Force. The following month, after its 
period at Coningsby, it was transferred to the 5th Air Force 
and was finally written off in an accident in April 1945. 

On arrival, the aircraft was found to have hydraulic 

problems but these were soon rectified. A second VHF radio 
set was installed to prepare the aircraft for a Controller's use 
and, not unnaturally, Air Cdre Sharp learned how to fly it. It 
soon became obvious, however, that the single-seat P-38 was 
less than ideal for night operations requiring accurate 
navigation over long distances. Sharp had heard that the 
Americans were converting some P-38s into two-seaters 
(known as 'Droop Snoots') with a perspex nose housing a 
navigator and bombsight. The USAAF used these to lead 
formations of bomb-carrying fighters who released as they 
saw the Droop Snoot drop its bombs. On 13 July, Sharp 
wrote to Major Anderson asking whether it would be possible 
to exchange Coningsby's standard P-38 for a Droop Snoot. 
Anderson was sympathetic but explained that there was a 
shortage of the modified aircraft and 'it would be unwise to 
withhold such aircraft from (American) operational units 
unless it was absolutely necessary'. 

Meanwhile, No.54 Base continued trials with the a 
single-seater and on 21 July Sharp wrote to Anderson that two 
operations had been undertaken with the Controller marking 
the target with Target Indicators. These operations have not 
been traced. In his view, the P-38 'is certainly better than the 
Mosquito and I should like to make it standard equipment 
for our Markers and Controllers.' Again Sharp stressed the 
difficulty of a single pilot flying and navigating accurately at 
night and requested that he might be allowed to make his own 
Droop Snoot modifications to the single-seater. 

The following day, AVM Sir Ralph Cochrane, AOC 
No.5 Group, added his weight to the request. In a letter to Sir 
Arthur Harris, he stated that the Lightning was an ideal 
aircraft for the Master Bomber. It was more stable, had better 
visibility and a greater range. The Droop Snoot had more 
room for the navigator and could be provided with W/T. The 
latter point referred to the fact that no satisfactory W/T fit 
had yet been found for the Mosquito, necessitating 
communication with the Main Force via a link aircraft, a 
Lancaster which received the Controller's VHF messages and 
relayed them to the Main Force by W/T. 

Cochrane asked for permission to approach General 
Spaatz directly with a request for a single Droop Snoot, with 
a view to providing four for use by No. 627 Squadron if trials 
proved successful. Harris acted quickly and on 24 July told 
Cochrane that Spaatz had promised he would do his best. 

Trials continued with the single-seater. On 26 July, using 
the callsign Lobby-1, it carried out bombing trials at the 
Fenton bombing range to determine the most suitable target 
marker to use by day. Further trials were conducted at 
Wainfleet during late July and early August. 

Spaatz was as good as his word. On 28 July, he reported 
to Harris that it had been arranged for a Droop Snoot to be 
delivered to replace Coningsby's single-seater. In view of the 
severe shortage of P-38s, he requested the single-seater 
should be delivered to the USAAF Depot at Burtonwood as 
soon as possible. On the same day, Anderson wrote to Sharp 
declining the RAF's offer to do its own local modification and 
explained 'we are delivering to Swinderby (the airfield closest 
to No.5 Group HQ) a P-38 Droop Snoot in exchange for the 
regular P-38'. 

Sharp must have been a little nonplussed at the thought 
of his precious Droop Snoot being delivered to 5 Group and 
on 31 July wrote to Cochrane T presumed this aircraft will 
eventually find its way to Coningsby'. Bearing in mind the 
old adage that possession is nine-tenths of the law, he added 
T will inform General Anderson that I am holding on to the 
single-seater until the Droop Snoot arrives here'. 
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Sharp must have suffered further anxiety when, on 2 
August, No. 5 Group sent No.54 Base a signal stating 
'arrangement are to be made for the Droop Snoot to be 
delivered to Coningsby for trials in No.627 Squadron'. When 
he saw it, he hastily amended it to read 'For 54 Base 
Controllers, NOT 627 Squadron'. 

The single-seater appears to have remained on USAAF 
strength during this period and it was only on 2 August that 
Sharp signed the formal transfer document confirming T have 
taken over P-38 No. 423482 from Lt Guerriero USAAF. This 
aircraft is on temporary loan to RAF Coningsby ... and will 
be delivered to Burtonwood on receipt of a new P-38 Droop 
Snoot*. 

The reason for this formal transfer may have been due to 
the return of Lt. Guerriero to his unit, or perhaps someone 
realised that the loss of a USAAF aircraft on a RAF 
operation, flown by a RAF pilot, might create administrative 
difficulties. This may have been prompted by the use of this 
aircraft the previous day for a 3'/2-hour operational flight 
against a V-l site at Ourville, flown by Sqn Ldr Charles 
Owen, a No.54 Base Controller. 

Owen recorded his impressions. 'First trip in a 
Lightning. Curious sensation flying above the clouds with no 
navigator to tell me where we are or should be. Map-read 
back from Selsey Bill, which I found a bit of a strain after 
(usually) relying on a crew to do the dirty work. Found the 
Lightning very quiet and comfortable after the Lane and 
Mosquito'. 

Owen flew the aircraft again on 2 August, shepherding 
the bomber stream and controlling the attack on a V-weapon 
dump at L'Isle Adam. 'Got bored and stooged up and down 
the gaggle, except for a little excitement when the Spitfire 
escort got a little too interested for comfort. First time I'd 
used the VHF homing and found it very efficient. Definitely a 
gentlemanly way of going from A to B with the minimum of 
effort from the driver. Good thing'. 

The following day, he made another 'Shepherd and 
Controller' trip to Trossy. 

Interestingly Owen noted the serial of the Lightning used 
on these operations as 424360. This aircraft WAS a P-38L, 
manufactured at Burbank in August 1944 but, according to its 
record card, it never left the USA. It served with 431 AAF 
Unit, 4th Air Force Base, Moses Lake, Wash, and 
subsequently transferred to the West Coast with the 
Continental Air Force until scrapped 27 October 1945. 

The Lightning flew one more operation, possibly flown 
by Owen, on 6 August against a V-l supply site at Bois 
Casson. On this occasion, some of the Controller's 
instructions were misunderstood, resulting in many of the 
Main Force returning with their bombs. 

The long-awaited Droop Snoot arrived from Glatton 
during the first week of August. It was fitted with drop tanks 
and was 44-23517. The first documented confirmation of its 
arrival is dated 9 August, when No.54 Base signalled No. 5 
Group HQ stating 'Droop Snoot P-38J-20-LD 44-23517 has 
been delivered to Coningsby'. No.5 Group, evidently 
conscious of the sensitive nature of the loan, replied two days 
later instructing 'the P-38 single-seater is to be scrupulously 
cleaned, prepared and delivered to Burtonwood as soon as 
possible. It is not to be used again on operations'. The 
aircraft was finally flown to Burtonwood on 14 August. 
Questioned about the apparent delay, Sharp replied to No.5 
Group that it had been caused by (a) unserviceability, (b) a 
desire to ensure perfect serviceability and cleanliness and (c) 
the non-availability of a pilot to deliver it owing to 

operational commitments. 
The new aircraft had been manufactured by Lockheed, 

Burbank, under Contract NG35374 (Lend-Lease No. 
92774X). Delivered to the USAAF on 6 June 1944, it was 
assigned to the European Theatre, arriving on 22 June. 
Delivered to the RAF on 6 August, it was finally dropped 
from US inventory on 23 February 1945. 

Within four days of its arrival at Coningsby, it had flown 
locally for 1 hour 10 minutes by the recently-arrived No.54 
Base Operations Officer, Wg Cdr Guy Gibson VC, DSO, 
DFC, using the callsign Lobby-26. 

The following day, Gibson made two half-hour flights to 
visit his previous posting at No. 55 Base, East Kirkby, no 
doubt revelling in displaying his sleek new aircraft to his 
former colleagues. 

Steps were put in hand to fit Gee and a Fluxgate 
compass. It was discovered that installation of the former 
would require engine modifications to enable the necessary 
alternator and generators to be fitted. Before anything could 
be done, however, the aircraft was committed to an operation 
on 15 August. Flown by Gibson, with Sqn Ldr 'Count' Ciano 
as navigator, Deelen airfield, near Arnhem, was attacked. 
This operation appears in Gibson's logbook as being on 18 
August. 

Conscious of the need to bring the aircraft to full 
operational standard as soon as possible, Air Cdre Sharp 
enlisted the help of Colonel Howard Bunker of HQ Air 
Service Command, USSTAF. Writing to him on 17 August, 
Sharp explained the necessity of the Fluxgate compass and 
Gee, stating that such work needed to be done by specialists 
who were conversant with the aircraft type and requested that 
Bunker authorise Langford Lodge to complete the work. 

As always, the Americans offered speedy co-operation. 
On 22 August, Sharp was informed that the work had been 
approved and should take about two weeks. A final check of 
the Gee installation would have to be made at Burtonwood 
since Langford Lodge did not have complete radio testing 
facilities. The Fluxgate compass presented serious problems 
and Bunker recommended that this requirement be dropped, 
pointing out that in some cases Mosquito crews had dispensed 
with this aid and relied entirely on Gee. 

Sharp concurred, arranging for the aircraft to be flown to 
Langford Lodge on the weekend of 26/27 August and saying 
he would investigate installation of the standard RAF DR. 
Compass when the aircraft returned to Coningsby. If this was 
not possible, they would make do with the existing electrical 
compass. 

Meanwhile, Gibson, still itching for action, had flown 
another operation (with Sqn Ldr Howard as navigator) on 18 
August, recorded as 22 August in Gibson's log book. The 
target was LTsle Adam, although Gibson only accompanied 
the stream as far as the French coast at Fecamp before 
returning to base. 

On 25 August, Coningsby's Station Commanded, Gp 
Capt Evans Evans' logbook records a 55-minute flight with a 
USAAF sergeant. This would appear to be the delivery of the 
aircraft to Langford Lodge. 

Whilst modifications were being made, Sharp submitted 
a report comparing the relative merits of the Mosquito, 
Mustang and Lightning as Controller's aircraft. 

The P-38 was as fast and manoeuvrable as the Mosquito 
but picked up speed more quickly, especially in a dive. With 
drop tanks it had a still air range of 1,100 miles, allowing for 
twenty minutes over the target. This was 100 miles more than 
the Mosquito, but the drop tanks prevented the P-38 from 
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carrying markers. Substitution of markers in place of tanks 
reduced the range by 300 nautical miles. 

The Lightning was very nimble in flight and flew itself, 
making it very good from the Controller's point of view. 
Ground handling was good, with no tendency to swing on 
landing. 

Pilots and navigators found the view from the P-38 better 
than the Mosquito, except directly down and to the back. The 
cockpit was roomy and the controls and instruments 
beautifully laid out, giving excellent working conditions. The 
physical separation of the Lightning's crew was seen as a 
potential drawback but reduced by a good intercom. Twin 
VHF could be fitted easily, although it was now discovered 
that W/T installation might be a problem. 

Although the Mustang was faster and more agile than 
either the Mosquito or the P-38, it was limited to a range of 
900 nautical miles without bombs. Being a single-seater 
presented navigational difficulties and limited it to short-range 
targets in daylight. 

The report concluded that the P-38 was the best aircraft 
for the job. 'It gives one a feeling of complete confidence and 
it is a real pleasure to fly. I recommend....we put our shirt on 
the Lightning and, if possible, obtain three more Droop 
Snoots'. Cochrane concurred and forwarded the report to HQ 
Bomber Command on 2 September. 

On 16 September, three days before he was killed on 
operations in a Mosquito, Gibson was ferried by Sqn Ldr 
Owen in Oxford T1260 to Langford Lodge to collect the 
modified aircraft, now also fitted with Gee and Loran in the 
nose. It is believed that on return to Coningsby, this aircraft 
was finished in an overall PRU blue scheme and given RAF 
markings. Recalling this flight some thirty years later, 
Charles Owen believed that the aircraft collected had been the 
original single-seater which had been converted to a non-
standard two-seater but, as records show, this was not the 
case. 

The aircraft operated again on 23/24 September when 
Sqn Ldr Owen, with an unidentified navigator (referred only 
as 'Don'), flew a three-hour sortie in support of a 5 Group 
attack against the Dortmund-Ems Canal at Ladbergen and the 
nearby airfield at Handorf, near Munster. Unfortunately, 
fears regarding compass reliability were confirmed when it 
failed shortly after take-off. Owen decided to continue the 
operation but found himself off track and flying over Arnhem 
which he described as 'very active'. Further on, a mass of 
flak and searchlights was identified as Essen, 65 miles off 
track. They finally reached the target area too late to be of 
any use and made the return flight by setting the gyro 
compass against the Pole Star. 

Owen flew his last operation in the Lightning, to 
Wilhelmshaven, on 5 October, acting as Deputy Controller to 
Wg Cdr Simpson, who was flying a Mosquito. The trip was 
quiet apart from flak over Heligoland on the outward route. 
The target was covered by 10/10th cloud with plenty of flak 
which was avoided by climbing to 25,000 feet. The return 
trip was made at 26,000 feet in bright sunlight. Over Holland, 
the crew witnessed the launch of a V-2 rocket, its path being 
marked by a jagged white trail in the sky. Arriving back at 
Coningsby, Owen proceeded to beat up the airfield before 
landing some ten minutes ahead of the Mosquito. 

Gp Capt Evans Evans' logbook records local flying on 5 
October, with a landing at Woodhall Spa to watch an 
operational take-off by No.617 Squadron. It is likely that this 
flight actually occurred on 7 October; not only was the 
Lightning on operations on the 5th but No.617 did not operate 

on this day, whereas it attacked the Kembs Dam on the 7th. 
On the 16th, Evans Evans flew with Sqn Ldr Ciano to 

Shipdham, staying overnight and returning alone to 
Coningsby the following day. 

A month later, on 21 November, Evans Evans carried 
out another half-hour's local flying, confirming that the 
aircraft was still at Coningsby at this time. 

Shortly afterwards, it appears that the aircraft was 
transferred from Coningsby, possibly following Sharp who 
was posted to Transport Command. 

The following eighteen months of the aircraft's history is 
obscure, but was most likely used as a personal 'hack' by 
Sharp. Presumably, after the aircraft was deleted from US 
inventory on 23 February 1945, it was taken over by the 
RAF, although the Aircraft Movement Card for this aircraft, 
which was never allocated a RAF serial, commences on 22 
May (or possibly June?) 1946 when it was transferred from 
RAF Northolt to No.51 MU. Sqn Ldr Owen recalled that, 
being one of the few RAF pilots qualified on the type, he 
collected it from Northolt on 18 June 1946 and flew it, via 
Marham, to Lichfield, delivering it on 22 June. There it 
remained until 29 July 1948, when it was transferred to 
No.47 MU. The aircraft was sold to the Royal Netherlands 
Air Force and sent to Newport Docks on 16 November. It 
was loaded on SS Inol which sailed three days later, arriving 
in the Netherlands on the 22nd. Its subsequent history 
remains obscure. 

Roger Freeman's Mighty Eighth Mkr Manual (Janes 
1983) details four more P-38J Droop Snoots which were 
operated under RAF command. These were equipped for 
electronic intelligence (ELINT) duties and attached to No. 192 
Squadron, in 100 Group, at Foulsham. These were 43-28479, 
44-23156, 44-23501 and 44-23515, the latter being lost on 
operations. Unlike the No.54 Base Lightnings, however, they 
were flown by pilots supplied by the USAAF. 

Bearing in mind that the results of these trials were very 
positive in favour of the Lightning in preference to the 
Mosquito or Mustang, why was this type never adopted as the 
Controllers' aircraft? To date no conclusive evidence has 
emerged to account for this although the following reasons 
may be considered. 

By the late Autumn of 1944, there was less of a case to 
be made for a faster, more agile, aircraft for the Controller; 
the Mosquito had proven adequate. On the technical side, 
operation of the Lightning had created additional servicing 
difficulties for Coningsby groundcrew, in particular the fact 
that the aircraft had Allison powerplants rather than the 
ubiquitous Merlin, for which both spares and expertise were 
readily available. 

Air Cdre Sharp's posting from No.5 Group to Transport 
Command may have removed a key protagonist in favour of 
the Lightning. If he did take the aircraft with him when he 
left, it would have curtailed any further use by the Controller. 
The scarcity of the Droop Snoot may have prevented its 
replacement, although it may be argued that if this was the 
case, then Sharp would not have been allowed to adopt it as 
'his' aircraft and take it with him. 

Changing operational requirements or personalities 
meant that by the end of 1944, both Mustangs and Lightnings 
had been withdrawn from No. 5 Group, leaving the 
Mosquitoes of No.627 Squadron to continue their key role 
unchallenged. 

The author would like to acknowledge assistance given by Sid 
Geater and Graham Whllace during research for this article 
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Royal Air Force Statistics 

During a session of browsing through USAAF statistics, we came across the following compilation relating to the 
Royal Air Force. The statistics were based on periodic secret reports passed over by the Air Ministry to keep the 
USAAF informed of the strength and activities of the RAF. Similar reports were transmitted by the US Navy while 
USAAF reports came to the Air Ministry. 

Compiling appreciations of one's major allies was standard intelligence procedure so that strategic judgments 
could be made on the allocation of resources. For example, the USAAF made no provision for the air defence of 8th 
and 9th Air Force bases in the UK as its commanders were aware of the scope of the protection offered by Fighter 
Command. 

What was unusual by previous standards was the provision of this type of data to a neutral country. Reports began 
passing through US diplomatic channels and military missions from 1940 onwards. Included in these were details of 
operational and equipment problems that had been found as well as changes in operational procedures as a result of 
hard-earned experience. This enabled US aircraft to be modified to meet changing requirements and be fitted with 
equipment not available from US sources but in service with the RAF, for example airborne radar of various types. 

It was a calculated risk to provide such information to a country without tight security on military equipment. 
Apart from the need to spread information around the USAAC, the aircraft manufacturers also had to be kept in touch 
with aircraft developments in Europe. This brought civilians into the security equation while much of the US press was 
irresponsible when it came to revealing military secrets for the sake of a good story. On top of all that, a section of the 
US press was fascist-inclined or totally insular. To these groups, the US should pull up the drawbridge and retire from 
world affairs. 

The accuracy of the figures is not in doubt; they were inexact as were all mass statistics compiled anywhere. Some 
documents probably slipped through the net but all were from figures compiled for both Air Ministry and USAAF use 
and were used by planning staffs on both sides of the Atlantic. 

Strength at: 
Squadrons 
Heavy Bomber 
Med/Lt Bomber 
Fighter 
Recce 
FlgBt 
Tp Carrier 
A/B Forces 
Total 

Aircraft 
Home Commands 
Heavy bomber 
Med/Lt Bomber 
Fighter 
Recce 
FlgBt 
Transport 
Other 
Total 

Overseas Commands 
Heavy Bomber 
Med/Lt Bomber 
Fighter 
Recce 
FlgBt 
Transport 
Other 
Total 

Grand Total 

31.12.' 

48 
1 1 1 V 2 
19814 
22 
29 
-
-

409 

1,380 
6,649 
8,687 

264 
303 
351 

10,887 
28,521 

128 
1,817 
3,049 

104 
72 

327 
2,629 
8,126 

36,647 

31.12.43 

81V4 
89 

213 Va 
25 
26'/4 
9 
814 

453 

2,940 
5,370 
7,032 

641 
341 
713 

12,185 
29,222 

359 
3,843 
7,952 

242 
254 
643 

4,871 
15,164 

47,386 

31.12.44 

113V4 
70 
197 V4 
29 
2814 
39»/2 
9V4 

48714 

4,266 
4,665 
8,200 

965 
452 

1,869 
10,787 
31,204 

811 
2,990 
5,348 

495 
227 

1,388 
5,123 
16,382 

VEDa} 

106 
72 
193 Va 
31Y2 
22 
AVh. 
10 

482»/a 

3,919 
4,571 
8,066 
1,179 

423 
2,966 
11,781 
32,905 

1,081 
2,208 
5,893 

781 
192 

1,620 
6,061 
17,826 

47,586 50,731 

14.8.45 

67 
50 
156 
40 
8 

37 vi 
10 

368'/4 

3,845 
3,150 
8,197 
1,178 

274 
4,426 
8,622 

29,692 

873 
1,482 
4,716 

803 
192 

1,773 
3,365 
13,204 

42,896 
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Personnel 
Home Commands 

Officers (aircrew) 
(other) 

Total: 

Non-comm (aircrew) 
(other) 

Total: 

22,683 
36,047 
58,730 

85,764 
774,210 
829,974 

40,703 
41,838 
82,541 

121,933 
700,813 
822,746 

62,011 
45,047 
107,058 

105,223 
726,570 
831,793 

61,945 
44,214 
108,149 

93,703 
707,215 
800,418 

67,188 
42,245 
109,433 

89,774 
668,103 
757,017 

Total (all Home) 888,704 905,287 918,851 908,567 867,310 

Overseas Commands 

Officers (aircrew) 
(other) 

Total: 

Non-comm (aircrew) 
(other) 

Total: 

Total (overseas) 

Grand total: 

Various 

UK delivered aircraft: 

Aircraft lost 

Sorties: 

Bombs dropped (tons) 

EA destroyed 

Totals 

Sorties 
Bombs dropped (tons) 
EA destroyed 
Aircraft lost 

7,512 
9,130 
16,642 

27,746 
222,572 
250,318 

266,960 

1,155,664 

1941 

20,093 

2,757 

285,263 

45,844 

4,018 

10,433 
13,425 
23,858 

38,113 
294,764 
331,457 

355,315 

12,546 
14,162 
26,708 

27,279 
271,155 
298,434 

325,142 

1,260,602 1,263,993 

1942 

23,671 

4,254 

342,938 

73,110 

4.402 

1939 - VE Day 

2,543,754 
1,350,118 

25,237 
22,580 

1943 1944 

26,263 26,460 

4,767 6,544 

495,325 889,982 

218,198 719,092 

4,026 3,487 

1939 - VJ Day 

2,556,265 
1,353,923 

25,246 
22,614 

13,179 
14,851 
28,030 

22,996 
271,462 
294,458 

322,488 

1,231,055 

1945-VE 

7,953 

2,143 

320,129 

275,859 

1,223 

13,177 
14,893 
28,070 

21,485 
279,389 
300,874 

328,944 

1,196,286 

1945-VJ 

11,268 

2,177 

332,640 

279,664 

1,232 

Notes: 

The numbers of squadrons appear to have been based on USAAF classification. For example, in 1942 there were 22 
"reconnaissance" squadrons. There were 22 RAF general reconnaissance squadrons at this time but also seven 
Commonwealth and allied squadrons as an integral part of the RAF. We can find 21 flying boat squadrons in all on the 
same date. No "troop carrier" or "airborne forces" squadrons but there were eight transport squadrons in RAF 
parlance. There were four airborne forces squadrons in existence for glider towing. Where the eight torpedo-bomber 
squadrons fitted in is not clear, presumably under light bomber. The photographic reconnaissance were possibly 
classed under fighter as most operated Spitfires. 

Perhaps someone marooned on a desert island with a copy of Squadrons of the Royal Air Force can pass the time 
by extracting details. But we are not sure where the fractions of squadrons came from. 
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PICTURE 

PAGES 

Rota I K4270 with 'new types number' 15; from the civil aircraft nose, presumably it is at Hanworth 

Vengeances for the RAAF being assembled after arrival. They still carry RAF serials with the equivalent A27 serials chalked on 

Gordons of No. 35 Squadron share the spartan facilities at Gebeit with a flight of Vincents from No. 47 Squadron 
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High Speed Fury K3586 overturned on landing on 29 August Harrow K6995 of 75 Squadron crashed at Jibthorpe, Yorks., 
1933, apparently after the undercarriage failed inflight on 5 April 1938 

Hart K3887 of 605 Squadron collided with Moth G-ACOH on Bulldog K2173 survived a landing accident in June 1932 at 
approach to Castle Bromwich, 9 December 1934 Sutton Bridge 

•.-•-.. 

Bulldog K2487 overturned on landing at Kenley on 1 June 
1934 and was written off 

Whitley K8952 of 77 Squadron near Driffield, 20.2.39 while 
on loan to the Bombing Development Unit 

Vincent K4120 of 84 Squadron crashed on the bombing range 
at Shaibah on 22 June 1936 

Baffin K3548 of 812 Squadron being rescued after ditching off 
Malta on 3 March 1934 
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BOOKSHELF 

Tupolev Aircraft since 1922 by Bill Gunston 
Putnam - £35.00 

Launching a Putnam on a Russian aircraft company is a sign 
of the times. Ten years ago it would probably have been 
impossible but the collapse of the USSR has opened many 
doors to the outside world. 

In 254 pages of A.4 format, this new addition covers a 
wide variety of types. Andrei Tupolev designed his first 
aircraft in 1922, a single-seat light aircraft designated ANT-1. 
It was followed by the more substantial ANT-2, a three-
passenger transport that owed a lot to Junkers' metal 
construction methods. It first flew on 26 May 1924 powered 
by a 125 hp Bristol Lucifer. 

With the ANT-3, a large single-engined biplane, Tupolev 
began his long series of military aircraft which was to form 
the bulk of his output. As the R-3, 101 were built. 

Heavy bombers will always be associated with Tupolev, 
with the TB-1, TB-3 and TB-8 heavy bombers, but he was 
also an advocate of very large aircraft. The ANT-14 was a 
five-engined transport and the TB-4 a six-engined heavy 
bomber but the most famous was the ANT-20 eight-engined 
transport with six engines in the wings and an addition push-
pull pair mounted over the fuselage. A bomber variant was 
not built but with an armament of of two 20mm cannon and 
six machine guns, it would have been the true 'flying fortress' 
of the 1930s. The twelve-engined TB-6 remained unbuilt. 

Variety was evident with the ANT-22 six-engined, twin-
hulled flying boat, the ANT-23 push-pull twin-boomed fighter 
and the ANT-25 long-range aircraft. But it was the wartime 
SB-2 and Tu-2 that became famous world-wide. 

Post-war, Tupolev was given the enormous task of 
reproducing the B-29 from three examples that had made 
forced landings in Russia after attacks on Japan, which 
diverted him from designing new aircraft for a while. There 
followed a long line of jet bombers and their accompanying 
transports. Supersonic Tu-22 bombers were accompanied by 
the Tu-144 supersonic airliner. 

A.N.T. died in 1972 but his design bureau carried on 
and today concentrates mainly on civil aircraft. 

As always, the book is fully illustrated with a wide range 
of three-view drawings of aircraft both built and unbuilt. 

The RAF in Camera - R.C. Nesbit 
Arms & Armour - £18.99 

A large number of photographs reside in the files held by the 
Public Record Office at Kew. A number have appeared over 
the years in Aeromilitaria and Air-Britain monographs. 

Another group of photographs were unearthed from the 
vaults of the Air Ministry in the 1950s and became the well-
known "H" series. These were mainly between-the-wars 
photographs and have been widely published. 

The 243 photographs collected in this volume cover the 
years up to the outbreak of war. They include photographs of 
documents and a number not closely connected with the RAF. 

To the aviation historian, many are familiar while with 
others it would be useful to have more information on, for 
example, air photographs. Unfortunately, some have been 
reproduced over two pages which destroys the feel of a good 
photograph. A.4 size pages should provide adequate room for 
reproduction; even turning them on their side would be 
preferable. 

However, this is a useful collection of photos to browse 
through on a winter's evening. 

Fairey Aircraft in Old Photographs by Ray Sturtivant 
Allan Sutton Publishing - £7.99 

The 'Britain in Old Photographs' series brings together 
collections of photos relating to a single place or subject. This 
volume covers Fairey, it aircraft, personalities and factories. 
An early photo shows a Curtiss J.N.3 with one of the 
buildings of the embryonic factory in North Hyde Road, 
Hayes, which was to expand year by year. Little remains as 
the whole site seems to have been taken over by foreign 
companies. 

The 132 photos chosen cover a wide range, from 
Shanghai racecourse with Flycatchers on the ground to 
Gannets aboard aircraft carriers. 

It is satisfying to see the past illustrated in this fashion as 
the series covers a wide variety of subjects other than aviation 
at a reasonable price. 

Devon Aerodromes in Old Photographs by Keith Saunders 
Allan Sutton Publishing - £7.99 

In the same series as the above, this book covers the airfields 
of Devon. While many are well-known, there are photos 
taken at Haldon, Denbury and the Exeter Bypass airstrip. 

There are 217 photos ranging from professional pictures 
to amateur snapshots. It is the atmosphere of the days when 
aircraft were individual and not just a mass of identical 
machines from a production line that shows through . 

Where else can one see a Henley of No. 2 AACU with its 
code JQ-Z? 

Warship 1995 - Conway - £26.00 

The annual compilation of articles on naval matters this year 
contains accounts of the two Canadian carriers Wzrrior and 
Magnificent and some background on the bombing trials by 
the US Army on the old German battleship Ostfriesland. 

The latter were probably the most-hyped, and distorted, 
episode in the life of General Billy Mitchell. In biographies, 
the old battleship became 'the most heavily-armed unsinkable 
vessel ever built', despite being obsolescent at the outbreak of 
World War One. Having survived eighteen hits at Jutland, 
plus a few mines, made her an example of invincibility. 
However, not one shell ever landed on her so it was all 
imagination. But it made Mitchell a hero to the public. 
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T-6 A Pictorial Record of the Harvard, Texan and 
Win-away - by Peter C.Smith - Airlife - £24.95 

This latest addition to the ranks of published works on the 
ubiquitous but raucous aircraft from the wartime North 
American drawing boards is well-illustrated on good quality 
paper, with nearly half of its 120 or so illustrations being in 
colour. They are accompanied by a worthy account of its 
history and derivations. 

Known as the Texan in America, but the Harvard in 
RAF service, more than 17,000 were built, of which over 600 
are still airworthy half a century later, testimony to its worth 
and sturdiness. Mostly renowned for its original task as a 
single-engined advanced trainer, it was used for a variety of 
other tasks, such as a fighter aircraft, dive-bomber, COIN 
aircraft, ground-attack machine, observation aircraft and 
extensively on anti-guerrilla suppression roles. 

An appendix to the book lists no less than 65 type 
numbers allotted by the makers to different variations, from 
the NA-16 prototype through to the NA-198 of which an 
order for 240 was placed by the US Navy, but cancelled in 
1952. Large numbers were produced under contract by 
Noorduyn in Canada, and a variant was built in Australia as 
the Wirraway, of which a total of 755 was completed. 

Surviving aircraft are a common and welcome sight at 
many an air show, and likely to remain so for many years to 
come, many meticulously restored by their owners to the 
original colours, but some in more garish schemes. A number 
of these are included in the excellent colour photographs. 

Sweeping the Skies by David Gunby 
Pentland Press - £25.00 

This is a history of No.40 Squadron, which had a 
distinguished in the annals of the RAF over many years. 

No. 40 was formed during World War One in February 
1916 and went to France with F.E.8 single-seat fighters, later 
replaced by Nieuports and S.E.5s. Among its pilots it 
numbered Mick Mannock. 

Disbanded after the end of the war, No.40 became a 
bomber squadron with Gordons and Hinds before being 
equipped with Battles. These it took to France on the 
outbreak of World War Two but No.40 was a lucky 
squadron in that it was withdrawn to re-equip with Blenheims 
and so escaped the massacre of the Battles during the German 
offensive in May 1940. 

After a short time with Blenheims, it became a night 
bomber squadron with Wellingtons, being gradually 
transferred to the Middle East from October onwards. It 
remained part of No. 205 Group for the rest of the war, 
attacking targets in Italy, Austria and the Balkans. It had just 
re-equipped with Liberators when the war ended. 

During the Berlin Airlift, No.40 flew Yorks but became 
a bomber squadron once more in 1953 when it received 
Canberras which it flew until disbanded at the end of 1956. 

This is a well-written and detailed history in 405 pages 
and 89 photographs. An Appendix lists aircraft losses with 
details of serial, target, crew and circumstances, while a 
second records non-operational accidents. 

Squadrons van de Koninklijke Luchtmacht 
by Willem Helfferich 

Available from Sales Dept at special price of £22.00 post free 

Where have we seen that title before? At least being in Dutch 
it does not get confused with our own publication of the same 
name! 

As the title implies, this is a detailed history of the 
squadron of the Royal Netherlands Air Force, with 
background on their history and equipment since World War 
One. Dates of formation, disbandment, movement and other 
significant changes are listed along with the serials and codes 
of aircraft used and dates of losses of aircraft. 

There are 298 pages containing 398 photographs, many 
in colour. All the squadron badges are reproduced and the 
standards of production of the book is high. 

Even if you do not read Dutch (and some knowledge of 
German gets over a lot of the problem with a bit of 
imagination), the photographs are worth the price while the 
tables are self-explanatory with the help of a page of English 
translations of terms helpfully appended. 

We like the colour photo of four Meteors above the 
clouds in echelon formation - but why do they all have their 
wheels down at that altitude? Very slow photo ship? 

British Airfield Buildings of the Second World War 
Graham Buchan Innes - Midland Counties -£5.95 

This is a small (146 x 108 mm) booklet of photographs of 
airfield buildings which have survived the last fifty years, 
some still in use and others derelict. Despite the reversion of 
hundreds of airfields to agriculture, many relics still remain 
and this makes a useful pocket book to carry around when in 
airfield country. 

It is strange to think that many of the buildings on 
current RAF stations got back sixty years to the Expansion 
Scheme. The architects obviously got their sums correct and 
the results were certainly no eyesores. Even a wooden dunny 
gets a photo as it stands, rather precariously, at Peplow. 

Even blister hangars have survived though we were often 
nervous about standing in them in a breeze as they looked like 
becoming airborne. Note: One Scottish Breeze equals one 
English Gale. 

The Battle of Britain Memorial Flight by Bill Taylor 
Midland Counties - £9.95 

Primarily a photographic record of the aircraft of the Battle of 
Britain Memorial Flight at Coningsby, the text gives a 
concise history of the Flight and its aircraft and the 
background to the task of keeping these venerable aircraft 
flying. 

The photographs, including twenty in colour, are not 
just of the current state of the aircraft but go back to earlier 
colour schemes to show how the aircraft has changed over the 
years. 

This makes a nice souvenir for the public who throng air 
shows year after year to watch these charismatic shapes. 
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Contracts (Part 8) 

Note: / shows that this was a range of serials, security blocks having been inserted in these allocations. 

L2387 - L2636 
L2637 - L2716 
L2717-L2866 
L2867 - L3056 
L3057-L3192 
L3193-L3242 
L3243 - L3642 
L3643-L4031 
L4032-L4211 
L4212 - L4391 
L4392 - L4440 
L4441-L4518 
L4519 - L4533 
L4534 - L4669 
L4670 
L4671-L4672 
L4673-L4816 
L4817-L4934 
L4935 - L4797 
L5798 - L5807 
L5808 - L5887 
L5888-L5911 
L5912 - L6001 
L6002 - L6101 
L6102 
L6103 
L6104-L6345 
L6346 
L6347 - L6590 
L6591 - L6592 
L6593 
L6594 - L6843 
L6844 - L6845 
L6846 
L6847 - L6888 
L6889 - L6890 
L6891 - L6893 
L6894-L6919 
L6920 - L6949 
L6950 - L7036 
L7037 
L7038 - L7043 
L7044 
L7045 
L7046 - L7073 
L7074-L7173 
L7174 - L7223 
L7224 - L7243 
L7244 - L7245 
L7246 - L7247 
L7248 - L7268 
L7269 
L7270 
L7271 
L7272 
L7276 / L7584 
L7589 / L7595 
L7596 
L7600, L7605 
L7608 - L7623 
L7625, L7628 
L7632 / L7701 

Don 
Wellesley 
Swordfish 
Skua 
Roc 
Hart 
Henley 
Hotspur 
Hampden 
Wellington 
Mentor 
Beaufort 
Seafox 
Oxford 
D-510 
Monospar 
Lysander 
Blenheim 
Battle 
Sunderland 
Bombay 
Queen Bee 
Magister 
Hereford 
Viastra 
Snark 
Botha 
Peregrine 
Botha 
BP F.27/35 
Sup F. 37/35 
Blenheim 
West. F. 37/35 
Nighthawk 
Lysander 
Sup B. 12/36 
B.2 
Magister 
Tiger Moth 
Defiant 
Bristol 138 A 
London II 
Fairchild 24 
Fantome 
Anson 
Albacore 
Hind SEDB 
HindT 
H.P.56 
Avro P.679 
Lerwick 
Bristol 143 
Envoy 
Hereford 
Vega Gull 
Manchester 
C-40 
D.H.86B 
Stirling 
Gladiator 
Fairey S.9/36 
Swordfish 

250 
80 
150 
190 
136 
50 

400 
389 
180 
180 
49 
78 
15 

136 
1 
2 

144 
118 
863 
10 
80 
24 
90 
100 

1 
1 

242 
1 

244 
1 
1 

250 
2 
1 

42 
2 
3 

26 
30 
87 
1 
6 
1 
1 

28 
100 
50 
20 
2 
2 

21 
1 
1 
1 
1 

200 
7 
1 
2 
16 
2 

62 

D.H. 
Vickers 
Fairey 
Blackburn 
Blackburn 
Avro 
Gloster 
Avro 
Handley Page 
Vickers 
Phillips & Powis 
Bristol 
Fairey 
Airspeed 
LeO 
General Acft 
Westland 
Bristol 
Austin 
Short Bros 
Short & Harland 
D.H. 
Phillips & Powis 
Short & Harland 

Aero Research 
B'burn/Brough 
Phillips & Powis 
B'bum/Dumb 
Boulton Paul 
Supermarine 
Avro 
Westland 
Phillips & Powis 
Westland 
Supermarine 
Blackburn 
Phillips & Powis 
D.H. 
Boulton Paul 
Bristol 
Saro 
Fairchild 
Fairey 
Avro 
Fairey 
Hawker 
Hawker 
Handley Page 
Avro 
Saro 
Bristol 
Airspeed 
Handley Page 
Phillips & Powis 
Avro 
Cierva 
D.H. 
Short Bros 
Gloster 
Fairey 
Fairey 

539246/36 
537135/36 
534297/36 
534298/36 
534401/36 
542401/36 
540805/36 
527115/36 
549267/36 
549268/36 
534848/36 
552915/36 
534480/36 
537876/36 
394415/35 
552457/36 
555425/36 
529181/36 
540408/36 
533317/36 
562468/36 
463936/35 
568682/36 
580498/36 
394557/35 
498579/36 
563935/36 
567581/36 
583994/36 
556966/36 
556964/36 
588371/36 
556965/36 
559859/36 
611814/37 
605350/37 
602395/37 
602402/37 
602398/37 
622849/37 
471158/35 
629386/37 
615438/37 
613518/37 
633200/37 
625954/37 
626281/37 
626281/37 
624972/37 
624973/37 
636200/37 
536765/36 
621351/37 
No number 
651214/37 
648770/37 
649841/37 
670941/37 
672299/37 
442476/37 
681749/37 
672134/37 

T.6/36 

25/36 
26/36 

200 cancelled 

Boulton Paul built 

Cancelled 
28/36 & 42/36 200 cancelled 
17/36 
10/36 
29/36 

10/36 

23/36 

36/36 

32/36 

Cancelled 

5 cancelled 
last four cancelled 

Dewoitine design 

38/36 & 47/36 30 cancelled 

40/36 
44/36 

10/36 

F.27/35 
F.27/35 

F. 37/35 
24/36 

B.12/36 

P. 13/36 
P. 13/36 

quoted 

2/36 

B. 12/36 

S.9/36 

Ex G-ACCC 

44 cancelled 
Cancelled 
Cancelled 

Whirlwind prototypes 

Not completed 

2 cancelled 

Cancelled 

Halifax prototypes 
Manchester p'types 

Ex G-AEXX 

43 built as Lancasters 
5 delivered 

Prototypes 

Cancelled 
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Edited by James J Halley and Ray Sturtivant 

Editorial address; 5 Walnut Tree Road, Shepperton, 
Middlesex TW17 ORW 

A new addition to our range of squadron histories should be 
delivered from the printer by the time this issue arrives 
through the letter box. 

Rise from the East is the story of No. 247 Squadron 
which began life with flying boats at Felixstowe and reformed 
with Gladiators in 1940. It later flew Hurricanes, Typhoons, 
Tempest lis, Vampires (being the first Vampire squadron), 
Meteors and Hunters, ending up with Bloodhound SAMs. 

Prices are £13.00 members, £16.50 non-members. 
Another unusual monograph on the way is The Norman 

Thompson File from Michael Goodall which details the 
history of this company before and during World War One. 
NT built mainly flying boats at Bognor. Behind the scenes, 
there was a lot of Dynasty-style manoeuvring which 
eventually destroyed the company. 

Price is £13.50 members, £17.00 non-members post free 
and it should be available in late July. 

In this Issue 

There may not have been many Scimitars but they had an 
adventurous life. Our thanks to John Pike for supplying some 
of the photographs which kick-started this subject as well as 
for others which appear in the photopages. 

Presentation Spitfires 

We have in preparation a monograph dealing in depth with 
the histories of the many Spitfires bearing presentation 
names, of which well over 1,300 are known. It is hoped to 
provide good photo coverage and we would invite readers to 
let us know if they can help in any way with this. Prints need 
to be of reasonably good clarity for reproduction purposes, 
whether or not the actual name can be clearly read. 

The serials are known for most of the presentation names 
identified, but there are a few exceptions. Can anyone 
identify the serial numbers of any of the following?: 

Bauchi, Camberwell Beauty, Cambier, Charleroi, Crespel, Main 
Line, Manelang (a Seafire), Merthyr Tydfil, Muntok, Olivos & 
Hurlingham, Onitsha Province (Nigeria), Owerri Province 
(Nigeria), Paddington, Popelin, Rossendale, Shrewsbury, Spirit of 
McKenzie High, Spithead Billy, Unshackled Spirit, Wigan and 
District (Mk.IIb) 

In addition, up to 20 Spitfire VIIIs were donated to 
No. 155 Sqn by the Maharaja of Manjipur, but it is not known 
whether these were individually named. Answers to Ray 
Sturtivant, 26 Monks Horton Way, St.Albans, Herts AL1 
4HA. 

Back Cover Pic 

S.E.5As being built for the US Army at Austins 

Puzzle Pic 

Last issue's airfield was Talbenny. 
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SCIMITAR 

As a logical follow-up from the Supermarine Attacker, a 
swept-wing naval fighter was chosen to be the company's 
submission to Specification N. 113D. Swept wings had been 
fitted to Swifts for the Royal Air Force although the type had 
proved unsatisfactory as a fighter and was subsequently only 
produced for low-level fighter reconnaissance purposes. 

Specification N. 113D, issued in July 1951, called for a 
single-seat carrier fighter suitable for day and night use which 
could be produced in large quantities under wartime 
conditions, if necessary. It had to be capable of a maximum 
speed of 625 kts at sea level and 530 kts at 45,000, both 
without re-heat, and 560 kts at 45,000 feet with re-heat. Rate 
of climb from sea level was to be not less than 18,000 feet 
per minute. 

The basic tasks for fighters that had become normal in 
wartime remained the same in the 1950s, apart from the 
speed at which an enemy air attack could develop. An 
additional problem lay in the possibility of attacking aircraft 
carrying nuclear weapons. Enough fuel was required to 
provide a CAP which permitted take-off and climb to 45,000 
feet, a patrol time of two hours, five minutes combat and 20 
minutes 'loiter' at 2,000 feet. 

Acting as escorts for strikes, it would be required to 
operate to a radius of not less than 400 miles with five 
minutes combat at full power and 20 minutes loiter time at 
2,000 feet. 

The armament was specified as four 30 mm Aden cannon 
with ammunition for eight seconds. Alternatively, two cannon 
could be fitted plus air-to-air missiles, either Blue Sky or Red 
Dean. 

Power would be supplied by two Rolls-Royce Avon 
RA.7s with re-heat. 

There had been considerable experimentation with 
undercarriage-less fighters intended to operate from catapults 
and be recovered on to a landing mat on the flight-deck. This 
would save considerable weight and enhance performance. 
However, the problems of manoeuvring aircraft on deck 

Nose up on the starboard catapult of Centaur, a Scimitar of 
No. 807 Squadron awaits launching 

without undercarriages were difficult to overcome and the 
scheme was abandoned. The Supermarine 505 had been 
designed without undercarriage but was modified to the Type 
508 with a nosewheel undercarriage and a butterfly tail. 

Intended to meet Specification N.9/47 for a twin-engined 
naval fighter, the Type 508 (VX133) was first flown on 31 
August 1951 and undertook deck landing trials aboard Eagle 
in May 1952. A second aircraft, VX136 was built as Type 
529 and a third, VX138, as Type 525, fitted with swept-back 
wings. 

To meet N.113, the basic design was modified to 
incorporate swept wings and a normal tail and VX138 flew in 
April 1954 and was used for aerodynamic trials in preparation 
for the first N.113. VX138 was lost on a test flight on 5 July 
1955. 

The Type 544 prototype, WT854, first flew on 19 
January 1956 and was followed by two more prototypes, 
WT859 and WW134. The second prototype was used to 
develop flap-blowing to permit lower landing speeds while 
the third, fitted with blown flaps and powered by Avon 
RA.24s, was used for deck landing trials aboard Ark Royal in 
January 1957. 

Named the Scimitar, the type was accepted for service in 
a variety of roles. To the original one of Fleet defence and 
strike escort was added an offensive task. The development of 
low-yield nuclear bombs meant that the Scimitar could be also 
used for LABS bombing where the aircraft approached the 
target at low altitude, pulled up in a half loop and released its 
bomb at a precise point. There the aircraft continued up and 
away from the target, the bomb arching up towards the target. 
By the time it exploded, the attacking aircraft should be out of 
range of any blast effects. The Scimitar was supersonic in a 
dive and would have descended to sea level rapidly to make 
its escape. 
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Scimitars of No. 803 Squadron aboard Victorious 

No. 700X Squadron lined up at Ford XD215 of No. 736 aboard Hermes 

No. 736 Squadrons '618' at an Open Day at Lossiemouth XD271. XD275 and XD324 at Lee-on Solent. July 1970 



33 

Scimitar 193 of No. 807 Squadron aboard Centaur. Unusually, the code is not outlined in white on the darker background. 

Specification N.113P was issued in May 1953 and 
incorporated various items of new equipment. Avon RA.23s 
were to be fitted plus a new requirement to carry a 4,000-lb 
bomb. This would require a modified aircraft and no cannon 
were to be fitted. Used as a fighter-bomber, four 1,000-lb 
bombs or four mines would be carried. Up to four drop tanks 
would also extend the range of the aircraft. 

The AUW had grown to 34,200 lb and at 34,000 lb the 
aircraft could be catapulted at 118 kts. Normal approach 
speed was 124 kts at a maximum landing weight of 28,000 lb. 

No.700X Flight formed at Ford on 27 August 1957 to 
provide operational experience on the type. 

No. 803 Squadron was the first operational Scimitar 
squadron, reforming at Lossiemouth on 3 June 1958 from a 
nucleus supplied by No.700X Squadron which had disbanded 
on 29 May. After land-based training, it embarked in 
Victorious on 25 September, remaining with the ship until 30 
March 1962. The squadron went aboard Hermes on 13 
November 1962 being part of the ship's air group until 
February 1964. For a final deployment, it went to Ark Royal 
in December 1964 until disbanded on 1 October 1966, the last 
to do so. 

No.807 Squadron was reformed on 1 October 1958. 
After lengthy operational training, it embarked in Victorious 
for deck landing training in January before going aboard Ark 
Royal on 3 March. It remained with this ship, using 
Lossiemouth as its home shore base, until February 1961 then 
on 10 April 1961, embarked in Centaur for a cruise to the Far 
East. After returning, the squadron disembarked and was 
disbanded on 15 May 1962. 

No. 800 Squadron was reformed on 1 July 1959 as a 
Scimitar squadron. After initial training, it took its aircraft 
aboard Ark Royal on 3 March 1960 and, until disbanded on 
25 February 1964, it remained with this carrier, disembarking 
to Lossiemouth at intervals. 

No. 804 was the final operational Scimitar squadron and 
reformed on 1 March 1960 at Lossiemouth. On 6 July 1960, 
it embarked in Hermes and remained attached to this carrier 

until disbanded on 15 September 1961. 
A final unit was No.800B Squadron which formed on 9 

September 1964 at Lossiemouth for service in Eagle. It was 
disbanded on 14 August 1966. 

Training was concentrated at Lossiemouth. No. 764 
Squadron, responsible for air weapons training, began to 
receive Scimitars in February 1959 but did not retain these 
for long, disposing of them in May 1959. No.736 Squadron 
began to receive Scimitars in June 1959 to replace Sea Hawks 
and acted as the Naval Air Fighter and Strike School until 
disbanded on 26 March 1965. 

Some remained at Lossiemouth as, on this date, 
No.764B Squadron was formed from No.736 to train 
Airwork pilots to fly Scimitars. This task completed, it 
disbanded on 23 November 1965. 

The 100 Scimitars ordered to Contract 6/Air/8812/CB.5a 
were not all built, the last twenty-four being cancelled. 
Eighteen were lost while flying from carriers out of 37 lost in 
accidents, almost 50% of the number of Scimitars built. 

During their career afloat, Scimitars tended to be used 
for strike duties, the interception role being taken on by Sea 
Vixens. The offensive tasks were taken over by Buccaneers 
when they became available and the Scimitar had a relatively 
short period of operational use. A supersonic Scimitar had 
been projected powered by two Avons and two DH Spectre 
rockets and was expected to reach Mach 1.8 but it was never 
built. The Scimitar was the last of a line of Supermarine 
single-seat fighters that began with the F.7/30 and ran 
through the Spitfire, Spiteful and Swift. 

Although not the most successful Royal Navy fighter, the 
Scimitar proved to be a rugged aircraft capable of the hard 
work that deck-landing and catapulting required. Arriving in 
all weathers on a steel deck at high speed did not make for 
longevity but perhaps it was the original specification and 
lengthy development period that resulted in a fairly short 
period of carrier-based use from September 1958 to October 
1966. Others, notably the Phantom and Buccaneer went on 
for a much longer time. 
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A not-quite-pristine XD319 from No. 807 Squadron after it had run off the end of the runway at Gibraltar into the mud. 
Obviously, someone had forgotten to fit arrester wires. It was taken to Lossiemouth for checking over. 

100 Supermarine Scimitar F.ls ordered in 1956 under Cont No. 6/A/8812/CB.5(a) from Vickers-Armstrongs, South Marston and 
numbered XD212 to XD250, XD264 to XD282 and XD316 to XD357. Only 76 built. Cancelled from XD334. 

XD212 VA South Marston/736 

XD213 

XD214 
XD215 
XD216 
XD217 
XD218 
XD219 

XD220 
XD221 
XD222 

VA Wisley/AAEE// 
VA South Marston/803 
VASM/AAEE/803/Airwork FRU Hum 
803/800/736/764B 
AAEE/ETPS 
AAEE/736/764B/AAEE 
V\ South Marston/RAE Farnborough 
AAEE/RAE Bedford/736/764B/ 
Airwork FRU Hurn/MTPS Brawdy/ 
SF Brawdy/RAE West Freugh/ 
RAE Farnborough 
700X/700/736/764B 
70OX/70O/80O/803 
700X/736 

XD223 700X/803/736/80O/803 

XD224 7OOX/803/736/764B/AAEE 
XD225 700X/RAE Bedford/736/803/ 

736/764B/Airwork FRU Hum 
XD226 AAEE/700/764/736/Handling 

Sqn Boseombe Down/AAEE 
XD227 Handling Sqn Boseombe Down/V\ 

South Marston/736/764B/Airwork Hum 
XD228 AAEE/VA/736/AAEE/RAE Bedford/ 

RAE Farnborough 
XD229 RAE Farnborough/AAEE/ 

RAE Famborough/VA South Marston/ 
RAE Bedford/RAE West Freugh 

XD230 7OOX/803/736/803 

XD231 700X/803/736/800/800B/RAE 
Bedford/RAE Farnborough 

XD132 803/807/RAE Bedford/ 
736/AAEE/RAE Bedford/ 
Airwork FRU Hum/RAE Farnborough 

XD233 803 
XD-234 803/736/803/Airwork FRU Hum 

Spun in from low height while orbiting contact point on army co-operation 
exercise, Raich Hill, 6m from Huntly, Aberdeenshire, 20.9.61; pilot killed 
Port leg failed to lower on approach to Victorious; crashed in field near East 
Chaldon, Dorset, 20.9.63; pilot ejected safely 
Nosewheel collapsed on landing, Yeovilton, 28.5.69; DBR 
To GI as A2573 29.11.67 
Ditched Vim off East Wittering, Sussex, after pilot ejected, 16.7.64 
RSP 29.11.67 
RSP 6.9.67 

Ran amok during braking trials and WO 9.1.73 
To FAA Museum 30.7.70 
RSP 6.6.62 
Crashed on low level navex 6m N of Blairgowrie/Bridge of Cally, Perthshire, 
16.11.60; pilot killed 
Crashed on final approach during diversion following engine problem, Changi, 
20.9.65; pilot ejected 
Sold to Ministry of Technology for AWRE Foulness, 12.9.69 

Sold to Ministry of Technology for AWRE Foulness, 14.5.69 

To GI as A2562 1.8.67 

SOC for AWRE Foulness, 15.9.69 

NFT after 7.71 

NFT after 9.66 
Ditched after port leg would not lower; pilot ejected safely over Moray Firth off 
Lossiemouth, 25.9.64 

NFT after 7.71 

Sold to Ministry of Technology for P&EE Foulness, 11.9.69 
Crashed at Lossiemouth, 7.8.58; NFD 
Sold to Ministry of Technology for P&EE Foulness, 30.11.60 
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X 

Scimitars of No. 800 Squadron on the apron at Lossiemouth in early I960 

XD321 of No. 800B Squadron after landing on Eagle XD224 of No. 736 Squadron at Lossiemouth 

XD241 of No. 736 Squadron on ADDLs at Lossiemouth XD230 of No. 700X Squadron at Ford in 1958 
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XD266 on the catapult at Bedford during trials with drop tanks fitted 

XD235 803/Airwork FRU Brawdy/ 
Airwork FRU Hurn/RAE Farnborough 

XD236 803/807/803/Airwork FRU Hum 

XD237 803/736 

XD238 803 

XD239 803/736/800/736/800 
XD240 803 

XD241 736/Handling Sqn Boscombe Down/ 
803/Airwork FRU Hum 

XD242 803 

XD243 807/803/807/80O/80OB/803 
XD244 807/803/736/803/Airwork FRU Hum/ 

RAE Farnborough 
XD245 807/803 

XD246 807/803/800/736/800/803/764B/ 
Airwork FRU Hum 

XD247 807 

XD248 807/803/807/800/803/ 
RAE Farnborough 

XD249 807/736/800 

XD250 807/803/800/736/803 

XD264 803/800 

XD265 800/736 

XD266 803/RAE Bedford 

XD267 807/804/803/736/800/803/764B/ 
Airwork FRU Hum 

XD268 800B 
XD269 803/807/803 

Sold to Ministry of Technology for AWRE Foulness, 30.1.70 
Flew into ground 300 yds north of St.Catherine Pt, Isle of Wight, 26.6.68; pilot 
killed 
Crashed orbiting after dive attack during army co-operation exercise 2nm E of 
Keith/Stripeside Grange Farm, Banffshire, 22.6.61; pilot killed 
Fuel leak led to rapid fuel loss; engine flamed out on final approach and pilot 
ejected safely; crashed on Lossiemouth Golf Course on airfield boundary, 
Lossiemouth, 6.2.60 
RSP 23.9.64 
Caught No.l wire, which pulled out then parted; ran over end of angled deck into 
English Channel 50°24.5'N 00°52.5'W, 25.9.58; pilot killed 

Sold to Ministry of Technology for AWRE Foulness, 2.12.70 
Aircraft overshot from a too close final approach; failed to gain height or speed 
and crashed on airfield, Yeovilton, 14.5.60 
To GI as A2588 27.2.68 

Sold to Ministry of Technology for P&EE Foulness, 24.2.71 
Unable to lower hook during DLP; bounced on deck to try to free hook and went 
into sea, 7.2.60; pilot ejected but killed when seat failed to separate 

To Ministry of Technology 8.5.69 
Pilot ejected after explosion but seat did not separate; crashed, Cullicudden, Black 
Isle, Ross & Cromarty, 19.11.58; pilot killed 

RSP 8.7.69 
Ran short of fuel on ferry flight from Yeovilton; ditched in Moray Firth off 
Lossiemouth after hydraulic failure resulted in partial lowering of undercarriage, 
28.1.64; pilot picked up by SAR helicopter 
Rolled to stbd due to involuntary lowering of flaps and dive brakes; ditched in 
Indian Ocean, 17.2.66 
Crashed in wood after pilot ejected over sea 5m S of Cullen, Morayshire, 21.7.61 
Crashed in sea near Milltown after bird strike and engine fire during simulated 
DLP, 15.11.62; pilot ejected at 500 ft 
Caught No.l wire which parted; went over side into sea, Victorious, 19.11.59; 
pilot escaped 

Sold to Ministry of Technology for AWRE Foulness, 11.9.69 
Control lost on approach to Lossiemouth; crashed in field, Duffus, Grampian, 
15.7.65; pilot ejected safely 
Taxied over side of Victorious due to brake failure off Kuwait, 10.7.61 
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XD236 of No. 807 Squadron departs from Centaur's catapult 

Spray breaks over XD236 and three Sea Vixens aboard Centaur 
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Four Scimitars of No. 800 Squadron line up on the runway for take-off at Lossiemouth 

XD270 803/807/800/800B 

XD271 
XD272 
XD273 

XD274 
XD275 
XD276 
XD277 
XD278 
XD279 
XD280 
XD281 

803/800/803/800B 
736/804/800/803 
736/803 

736/804/800/800B/803 
803/726/803/800B 
800/803 
800/800B/803 
800/803 
800/803 
800/803/800B 
807 

XD282 807/736 

XD316 
XD317 

XD318 

XD319 

XD320 
XD321 
XD322 

XD323 
XD324 
XD325 
XD326 

XD327 
XD328 
XD329 

XD330 
XD331 
XD332 
XD333 

807/736/800/803 
807/736/800/RAE Farnborough/ 
RAE Bedford/Airwork FRU Hum 
807/803 

807 

807/800/803 
807/800/803/800B 
807/800/803/SF Brawdy/ 
Airwork FRU Hum 
804/800/803 
804/800/803 
804/800/803 
804/800 

804/803/Airwork FRU Hum 
803 
803 

803/807/800/803 
803 
804/807/736/764B 
803/Airwork FRU Brawdy 

Crashed after double flame-out while flying from Ark Royal in Aden area, 
27.4.65; pilot ejected safely 
To GI as A2589 27.2.68 
To GI as A2585 5.3.68 
While flying from Victorious, pilot ejected at 4,000ft after fire warning but fatally 
injured; crashed off North Borneo, 7 7'N 117° 2'E, 27.4.61 
To GI as A2584 5.3.68 
To GI as A258727.2.68 
To GI as A2591 27.2.68 
Crashed on approach, Changi, 6.4.66; DBF; pilot safe 
To GI as A2586 5.3.68 
Skidded into catwalk on landing, Ark Royal in Far East, 2.1.66 
To GI as A2583 5.3.68 
Abandoned after controls locked on tactical reconnaissance exercise, Loch Cam 
area, near Aberfoyle, Perthshire, 10.11.59; pilot safe 
Ditched off Lossiemouth after control difficulties on MADDL approach, 
23.11.62; pilot ejected safely 
While flying from Ark Royal, ditched in South China Sea, 28.1.66; pilot safe 

To FAA Museum 4.8.69 
Both engines failed after two approaches to Ark Royal in Far East; ditched and 
pilot ejected; recovered by SAR helicopter, 31.12.65 
Went over side after bolting on landing, Centaur in Gulf of Aden, 7.3.62; pilot 
safe 
RSP 6.2.70 
RSP30.1.70 

To AWRE Foulness, 2.12.70 
Crashed on landing on Ark Royal, 18.4.66 
To GI as ,42590 27.2.68 
Entered barrier landing on Ark Royal in Far East, 7.3.66; not worth repair 
During RP attack on splash target, attempted to recover too late and hit sea in 
almost level attitude near Ark Royal in Far East 2'01"N 104'35"E, 31.7.63; pilot 
killed 
SS 7.1.69 
RSP 26.7.66 
Nosed up after launch from Victorious; pilot unable to maintain control and ejected 
safely, 9.12.60 
RSP 20.1.70 
Ditched in Mediterranean after fuel starvation while flying from Hermes, 13.8.62 
To GI as A2S74 6.10.67 
To AWRE Foulness, 20.1.71 
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XD248from Ark Royal fires a salvo of rockets 

XD319 arrives nose-up aboard Centaur XD226 departs from Victorious 

XD243 comes over Centaur's round-down One of No. 807's Scimitars is launched 
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Above: No. 807 does a formation loop over Banff. The old wartime airfield is at bottom right 

Below: Loaded with droptanks, a Scimitar lands at Famborough in November 1958 



• 
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PICTURE 

PAGES 
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Top: Hal Far's Tiger hack comes to grief 
in 1954. Serial is K28 and one wonders how 
much searching went on during the previous 
ten years to find the missing digits. In fact, 
K28 was the Kenyan impressment serial 
in 1939; the Royal Navy never gave it back! 

Right: Hoverfly II KN855 at Portland in 
1949 carries code P9-V of the ASWDU. 

Below: Where does one start clearing up? 
This appears to be the problem facing the 
deck crew aboard Ocean as they contem-
plate the effects of a Firefly hurdling the 
barrier into the deck park. Details required. 

Photos from John Pike 
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Above: This presents something of a mystery unless our readers know the answer. In AM. 1/96, we had a photo of High Speed 
Fury K3586 rolled up into a ball after its crash on 29 August 1933. So what is this? Unlike the previous photo which showed 
the serial number, this has no sign of it. The Gordon in the hangar was at Martlesham Heath from July 1933. It has inter-
aileron rods fitted which are not on the other photo and it also flew with V-struts. Is this the result of the 1933 crash and did 
K3586 fly, and crash, again? It became a GI airframe in January 1939, which is a long time after the 1933 crash. Where was it 

in the interval? (Philip Jarrett) 

Below: Firefly AS.5 VT474 of No.814 Squadron aboard Vengeance during Arctic trials in February- March 1949 with pack-ice 
forming a background (J.Pike) 
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Photos copied from a World War One album, mainly taken at 
London Colney: 

Top left: Tsoe K Wong designed a single-seat biplane in 1913 
with a 40 hp A.B.C. engine which was intended for 
production in China. Named Tong Mei (Dragonfly) it never 
left the UK and where this accident occurred is not known 
unless we have some racecourse recognition experts on our 
books. 

Top right: As usual, someone places a piece of his anatomy in 
the way of the serial of this S.E.5A at London Colney. 

Upper centre: Morgan-built Avro 504K E2920 surrounded by 
a mix of uniforms, RAF, RN and US Army. 

Lower centre: Mann Edgerton-built Spad S.7 seems 
determined that it will not be mistaken for anything but 
A9133. 

Below left: Three B.E.12s piled up against a hangar, 
presumably the result of a gale. 

Below right: Parnall-built Avro F8738 in the snow at London 
Colney. The significance of the three stars is not known. 
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Viking C(WIP).2 VL246 if The King's Flight taxies out from Hal Far (J Pike) 

Firefly AS. 5 Q/223 of No. 814 Squadron is removed after losing a leg on landing on Vengeance in 1949 (J. Pike) 
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FEEDBACK 

Catapult Dummies 

Philip Jarrett has sent in the adjoining photograph of what 
appears to be a Nimrod being fished out of the sea. This was 
not an unusual event but the markings are out of the ordinary. 

The serial on both the fuselage and rudder is 'SCD14'. It 
does not take too much in the way of deductive powers to 
translate the CD into catapult dummy. These were airframes 
that had been taken out of service and were used to test 
catapults. Fairey IIIFs were a favourite for this role but other 
surplus types were also used. As the size of aircraft grew, 
heavier catapult dummies were required and damaged 
contemporary service types were relegated to this role. 

The 'S ' is not as easily explained. The fact that the 'S ' 
on the rudder is neatly outlined in white may provide a 
possible clue. It could be the original letter of the serial to 
which 'CD13' has been appended, the whole being repeated 
when it was painted on the fuselage. 

The CD numbers ran at least to 30 and it would be nice 
to have a listing of those which were known. Did they 
continue throughout the war or even post-war when old 
Fireflies and Firebrands were used? Doubtless the pilots of 
the latter type considered this to be the best use for their 
mounts. 

Specs 

George Jenks and Eric Harlin have sent in some comments, 
on behalf of the Avro Historical Research Group, on some of 
the contents of The British Aircraft Specifications File which 
he rightly describes as a magnificent piece of research. The 
following comments are in no way a criticism of this but are 
provided as additional information unearthed from a variety 
of sources. 

Air Board Specifications for Aeroplanes 

Details of the entrants and the outcome of this 
competition are contained in an article entitled The Admiralty 
Competition Bombers by Michael Goodall o). 
The aircraft involved were the Avro 528, Beardmore W.B.I, 
Grahame White Type 18, Short Bomber (c/ns S248, S.249 
and S.298) and the Wight Bomber (N501). 

Type Al(a): 
It is highly unlikely that this spec influenced the Bristol 
Badger two-seater. 
The Nieuport Type AN. 1 should read BN. 1 
With reference to the Sopwith Snipe, J M Bruce in 
Aeroplanes of the Royal Flying Corps remarks about A 1(a) 
that 'it is hard to believe that this specification was not 
supplied to the Sopwith company, yet their new rotary-
powered fighter designed in the summer of 1917 did not seem 
to have been intended to comply with the official 
requirement. Its basic layout had been determined by mid-
August 1917 as an unambiguous development of the Camel'. 

The pre-eminent high altitude RFC/RAF fighter aircraft 
developed at this time, almost certainly to Al(a), was the 
Sopwith 5F1 Dolphin, the specification and performance of 
which most nearly matched the requirements (2). 

Avros also appear to have considered proposals 

powered by 200 hp Hispano Suiza and 400 hp (sic) Rolls-
Royce engines to meet A 1(a), though not identified as such, 
under the initial allocation of the Type No. 531 in June 1917 
but these do not appear to have progressed beyond the 
preliminary paper stage. This type number was later re-used 
for the rotary-engined single-seater but with its general size 
and armament of a single Vickers gun it differed radically 
from both the Al(a) and Type I requirements. 

Type A2(a) 
The RFC Armstrong Whitworth F.K.lOs may have been 
evaluated against this requirement (see also Type A2(c) 
below) 

The design of the Avro 530 was begun late in 1916 but 
is believed to have been adapted to meet this requirement 
during 1917. 

The Avro 532 was proposed to meet the requirements of 
the RAF Types Ilia, Illb and IVb (sic) specifications but was 
not proceeded with. 

The Sopwith 2B2 Rhino was, as its designation suggests, 
a bombing aeroplane and therefore was almost certainly not 
designed to this specification but more probably A2(b); 
however, the 3F2 Hippo may have been (3). 

Type A2(b) 
Both the Airco D.H.3 and the Avro 529a were considered to 
be capable of being adapted to meet this requirement but the 
latter crashed before it could be evaluated (2). 

Avro also projected a 50-foot span biplane with internal 
stores to this specification in July 1917. 

The Handley Page V/1500 was not considered to this 
specification (5). 
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Type A2(c) 
As the Armstrong Whitworth F.K.9 was, in September 1916, 
being considered for both patrol two-seater and bomber (!) 
roles, it is unlikely that it or the F.K.lOs were intended as a 
response to this night requirement (2). 

The Avro 531 Spider was most certainly not designed to 
meet this specification. 

As the F.E.2b was at one time fitted with a searchlight 
between the observer's guns and the F.E.2d was capable of 
carrying 250 lbs of bomber, this requirement was almost 
certainly envisaged as a similar aircraft with a slightly 
improved performance (2). 

Type A3(b) 
In addition to the types listed, Avros projected two-, three-
and four-engined designs to this requirement. The three-
engined machine was a triplane of 85 ft span, whilst the four-
engined aeroplane was apparently a scaled-up versions of the 
Type 529. The twin-engined machine was ultimately built as 
the Avro 533 Manchester. 

Air Ministry Specification Sequence 

From research into Avro designs, the first mention of an 
aeroplane being schemed to these specifications is the 532 
proposal to Types IIIA, IIIB and IVB in April 1918. The last 
is the 541 proposal to the Type XXI requirement at the end of 
September 1919. 

Unfortunately, to date we have found only these two 
references. 

Type I 
Bristol F.3 (J1991)? (4) 
Siddeley Siskin Mk.I 

Directorate of Research Specifications 

The first mention of an Avro aeroplane to these requirement 
was the 549 to D of R 4B in September 1920 and the last was 
the 556 single-engined Coast Defence Torpedo Aeroplane at 
the end of November 1921. 

D of R Type 1 
BAT F.K.23 Bantam (J6579-J6580) w 
Bristol F.3 (J1991)? (4) 
Siddeley Siskin Mk.I/Armstrong Whitworth Siskin Mk.III 
Westland Wagtail (J6581-J6582) (2) 

D of R Type 2 
Bristol F.2C Badger (J6492)? (4) 
Westland Weasel Mk.II 

D of R Type 3 
Avro produced a monoplane proposal to this requirement 
probably powered by a Napier Lion. 

D of R Type 3A 
Avro produced a two-bay 40-foot span biplane proposal to 
this requirement powered by a Jaguar. 

D of R Type 4A 
De Havilland D.H.14 Okapi (4) 

D of R Type 6 
Avro produced a 29-foot span biplane amphibian submission 
to this requirement probably powered by a Jaguar engines. 

D of R Type 7 
Armstrong Whitworth Tadpole? 
Westland Walrus? 

TypeIA 
The main types top be developed against this requirement 
were the Martinsyde F.4 and the Sopwith 7F1 Snipe Mk.Iao 
Bristol F.3 
Westland Wagtail (4) 

Type IIIA and IIIB 
Avro 532 proposal to Types IIIA, IIIB and IVB produced in 
April 1918 
Bristol F.2C Badger (F3495-F3497 (later J1731-J1733?)? 

By 6 March 1918, the D.H.10 was primarily considered 
as a long range fighter to the IVA specification. In addition, it 
was also being considered to meet the Types VI, VIII and IX 
requirement with various engines, but two weeks later it was 
accepted for production with Liberty engines as a long range 
day bomber to the Type VIII requirement (2) 

Type VIII 
Airco D.H.10 (see Type IVA above) 

Type XI 
Airco D.H.14 Okapi (4) 

Type XXI 
Avro 541 proposal for Ship Seaplane to the Type XXI 
requirement schemed in September 1919. 

D of R Type 7A 
Avro Bison prototype serial numbers were N153-N155 not 
N140-N142. 

D of R Type 8 
The Avro Bison was considered for this role. 

Air Ministry Specifications 

Spec. 37/22 
It would be interesting to see where the reference to the Type 
550 comes from as Avro's published list of Type numbers 
claimed that this number was not used, though this was 
doubtless untrue. 

The aircraft described in the text appears to be one for 
which we have no type number. A similarly-powered 
sesquiplane with the pilot and observer contained in a glazed 
cockpit was also projected for this spec. 

Spec. 40/22 
Avro produced designs for both three-engined monoplane and 
triplane flying boats to the Spec. The triplane had 102 ft span 
with the engines mounted on the mid-wing and 'fighting tops' 
on the upper wing. Estimated AUW 19,513 lb. The 
monoplane version was to have three Lion engines and 
'fighting tops' outboard of the engine nacelles. Span 110 ft 
and AUW 19,613 lb. 

http://Mk.II
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Spec. 10/23 
We are not sure about references to the Aldershot and the 
reference to Spec 2/21 is incorrect - this was the Bristol 
Bullfinch. 

An Avro reference dated January 1924 shows a 
monoplane day bomber powered by a Typhoon with a span of 
80 feet and twin-gun 'fighting tops' outboard of the propeller 
arc firing either above or below the wing, plus a waist 
gunner. 

Spec. 5A/24 
Avro produced a design for a 45-foot span two-bay biplane 
with side-by-side seating powered by a Falcon engine. 

Spec. 8/25 
The Avro Type 580 was designed to this spec. 

Spec. 15/26 and Spec. 16/26 
The same File No. is quoted for both specs i.e.701526/26. 
Should 16/26, the Bison File, be 701527/26? 

Spec. R.4/24 
Avro Type 606/607 designs were against this spec. We also 
have the Calcutta noted against this Requirement. 

Spec. M.5/28 
Avro produced various schemes of around 50-foot span on 
wheels and floats. 

Spec. 21/28 
The Avro 629 powered by an AS Leopard was designed to 
this spec. 

Spec. 6/29 
A modified version of the Avro Ten was considered for this 
spec. 

Spec. S.9/30 
Several designs prior to the Type 632 were considered and 
these were projected with Rolls-Royce H Panther and 
Leopard power options. 

Spec. M. 15/35 and G.24/35 
Avro Types 672 an 675 were designed to both specs. 

Spec. T.3/39 
The Anson was considered for this spec. 

Spec. B.3/40 
Avro Types 681 and 682 may have been to this spec but no 
proof has come to light (yet). 

Spec. B.20/40 
Avro produced a design to the spec dated November 1940. 

Spec. 29/43 
So far we have no data on the Type 687 but an Avro 
document lists this Project with the date of June 1943, which 
appears to be too early. 

Spec. 6/45 
The Types 690 and 692 may also have been designed to this 
spec. The 690 was six-engined, as was the 692. A mock-up 
of the 693 was ordered in June 1945 and a contract placed for 

the design, manufacture and supply of two prototypes 
powered by four R-R Clydes (changed to AJ65 Avons by the 
end of 1946). No cancellation date was known. 

Spec. 2/47 
The Avro 697 was considered with Centaurus, Clyde and 
Avon powerplants. The layout was similar to the 
Constellation i.e. low-wing with tricycle undercarriage and 
triple fins. Span was 126 ft and gross weight 100,000 lb 
based on the use of Centaurus 663 engines. 

Spec. 11/48 
The Avro references indicate that the drawings showing the 
32-passenger Tudor IV were A1849 and A1850, not A1988 
and A1950. 
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Notes on D of R 
As the period from 1917 to 1920 in the context of the 
existence of previous specification systems was relatively 
long, we presume that the sentence on page 21 has a 
typographical error. We believed that it should read 'It is also 
on record that for a relatively short period from 1919 until the 
introduction of the new arrangements in 1920 ' otherwise 
this system would have affected designs and been mentioned 
by manufacturers prior to 1919. 

Ken Meekcoms has sent in the authors' comments on this 
aspect: 
'Our thanks for the contributions by the British Aviation 
Research Group of Air-Britain. Additional information is 
always welcome and comments from other similar sources 
would be appreciated. During the historical research over 
four years for the book, time did not allow us to contact many 
more authoritative sources. 

Our sources were primarily of military origin with a 
number of documents being accessible for the first time. 
However, such sources are no more totally accurate than 
those emanating from the aircraft industry, thus when there 
was a conflict of information, a judgment as to the relative 
accuracy had to be made and in a few cases the differing 
views were quoted. 

There proved to be considerable inaccuracy in the 
quoting of military specification numbers in published 
industry texts, no doubt due to the unavailability of the 
definitive listing of specification now published. Indeed, even 
with such a list and the benefit of hindsight, it still is not 
possible to confirm with absolute certainty the allocation of 
aircraft against many of the specifications. 

We do not agree with the Group's view that the use of D 
of R specifications was constrained to a single year in 1919. 
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Our reading of the military organisation is that aeroplane 
research specifications were issued independently by the 
Directorate of Research (or its predecessors) and the mainly 
theoretical outcome then passed to the Director of Technical 
Development who issued the appropriate development 
specification when the decision to undertake type development 
was agreed. 

The key, of course, was that the allocation of funds for 
research and development lay respectively in the two separate 
departmental pockets. We judge that the split in departmental 
responsibility gelled into the process described with the 
demise of the Air Board specification process towards the end 
of 1917. Consequently, until their amalgamation in 1920, the 
two specification procedures, one for research and one for 
development, ran in parallel. 

With regard to the aircraft types involved, historical 
accuracy is complicated by the numerous private venture 
aeroplane developments of the period, which often 
incorporated known military specification thoughts and 
preferences well in advance of formally published military 
requirement. 

More research at the Public Record Office beckons!' 

JJH has always wondered about the snippet of 
information that came our way in 1946 from an Avro man. It 
was about a six-engined bomber to replace the Lincoln named 
the Avro Leicester. Was this name ever considered? 

More Round Objects 

In the last issue we mentioned 'M' Balloon Unit and some 
enquiries have been made into the activities of this 
organisation. 

At the end of 1939, it was decided to send a propaganda 
unit to France to release leaflets over Germany. By early 
1940 this was in residence at Buhl-Lorraine, just outside 
Sarrebourg. On 30 January, the first batch of sixty balloons 
were released and a further sixty next day. During February, 
799 were sent off. 

The weather was not very helpful, being one of the worst 
winters for many years, but the unit moved into barracks in 
Sarrebourg in time for Spring. The German offensive on 10 
May began a series of events which found M Unit out on a 
limb. It moved to Nantes on 16 May and on the 30th 
entrained for Cherbourg where it embarked for Southampton. 

On 1 June, it turned up, logically, at Cardington where it 
remained while policy decisions were made. It may not have 
been exactly the right time to send leaflets to the Germans 
promising their imminent defeat but in August the unit began 
to move its men and equipment to Manston where it began 
sending off balloons on the 8th. 

This would appear to have brought the menace of M Unit 
to the attention of the Luftwaffe as on 24 August it deposited 
bombs on the unit's hangar and stores, destroying all it 
equipment apart from 'one pair of scissors'. But it could have 
been coincidence! 

Next day, the personnel, and presumably scissors, 
moved out to Kidbrooke to re-organise their campaign and on 
19 September took up residence at Grenham House School, 
Birchington, Kent, with a staff of two officers and 29 airmen. 

Pamphleteering resumed on 31 October when 70 
balloons were sent off to Rostock and Utrecht. The unit's 
records read more like the Bomber Command Operations 
Record Book with the 'targets' listed with the number of 

aircraft detailed to each. The bundles carried by the balloons 
had 1,500 leaflets each and there must have been a time fuse 
for releasing them. Just how accurate the wind speed and 
direction predictions were is a moot point but throughout the 
war, specific targets are quoted for each launch. 

By August 1941, the unit had grown to two officers, 
three NCOs and 32 airmen and by August 1943 to two 
officers, four NCOs and 42 airmen. 

On 10 June 1942, a move was made to Generals 
Meadow, Walmer. On the night of 7/8 December 1942, one 
of the operational huts was destroyed by fire but this did not 
interfere with launchings. 

Numbers varied according to the weather but during 
1941 they ranged between 487 and 4,495 (the highest-ever) 
per month. 

The invasion began to put our own forces in the path of 
M Unit but not before the German guns on Cap Gris Nez had 
shelled Deal and Walmer heavily, but without damage to the 
unit. It was decided to move it to the Continent and in 
November 1944 it was transferred to Second Tactical Air 
Force, which must have raised a few eyebrows at AHQ. 

By June 1945, the unit was lodged at Bunsbeek, near 
Tirlemont in Belgium, and resumed launches. By April, there 
was little chance of getting any results in the dwindling target 
area and the unit ceased operations, disbanding in July after 
the personnel were gradually posted away. 

Samples of the leaflets show a wide variety of styles and 
languages. They varied from the factual to the frivolous, as in 
the case of the German/French/Flemish phrase-book for 
would-be invasion troops. This contained such vital phrases 
as 'How much do you charge for swimming lessons?' 

Greek Ansons 

John Gallaspy has sent in some detail on the serials carried by 
Greek Ansons (see The Anson File page 281). Elias 
Korompilis has told him that when these twelve Ansons were 
delivered, they were initially used for advanced training since 
they were the first twin-engined to enter service which had 
real instrument flying capabilities and a retractable 
undercarriage. The serials TT51 to TT62 quoted were, as 
surmised in the book, really the Greek letter 'Pi' (which our 
new high-technology has decided not to print). Imagine two 
capital tees with the tops joined together if you have forgotten 
your maths. 

This stood for 'Prokehorimenos ekpetheuseos' or 
Advanced Training. Later, the codes were changed to N when 
they entered squadron service. Other Pi codes, Nos.l to 22, 
were carried on Avro 626s. 

John also comments on the oddly-painted No.2 Cam Unit 
Hudson in AM.4/95. The late Mike Keep had a drawing in 
Scale Aircraft Modelling for May 1991 which described this 
aircraft as having the upper surfaces as light blue with sea 
green and off white and lower surfaces as Sky/camotint. But 
perhaps the pale stripes on the upper surfaces may have been 
in Sky rather than off-white. 

Breda-Zappata BZ.308 

In AM. 1/96 we mentioned that the BZ-308 had suffered an 
undercarriage collapsed at Dar-es-Salaam in December 1953. 
Fabrizio Ravanelli tells us that MM61802 was diverted en 
route to Tananarive in Madagascar from Mogadishu by bad 
weather. Aboard were 43 passengers and 23 cases of bananas! 
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Testing the 

Lightning 

The oddly-shaped Lockheed Lightning was, at first glance, 
the antithesis of a single-seat fighter. It was large and by the 
standards of the day, lacking in agility. However, when the 
design was begun in 1937, the conditions under which 
fighters would operate in the 1940s were still unclear. 

Separated from the rest of the world by wide oceans, 
potential enemies would have to use long-range bombers to 
make any impression on the USA. It was US A AC doctrine 
that the need to defend the homeland required heavily-armed 
fighters that could sacrifice manoeuvrability for speed, high 
altitude and hitting power. 

The creed of the Flying Fortress was also being 
preached, so much so that in some circles the experts 
predicted the uselessness of fighters against the massed 
armament (five guns each) of the B-17. 

Expeditionary forces might require fighter cover but to 
most Americans this meant Central America or the 
Philippines where enemy fighters were unlike to materialise. 
A year of war in Europe in 1918 had resulted in a marked 
reluctance to get involved with well-armed opponents. 

At that time, the US were not the only ones to 
contemplate various types of specialised bomber-destroyers. 
Various projects and some prototypes were considered by the 
Air Ministry for this role but the Defiant, a less cumbersome 
design, was put into production for this purpose. The 
Beaufighter was still on the horizon and was originally 
intended as a long-range day and night fighter while, in 
Germany, the Bf 110 had a similar role. 

Lockheed's submission for a twin-engined fighter had 
various projected shapes, including placing the pilot in one of 
the booms and dispensing with the cockpit nacelle. As it 
finally appeared, the Model 22, USAAC designation XP-38, 
was a very sleek aircraft. Lockheeds claimed a top speed bf 
around 400 mph when it first flew on 27 January 1938. In the 
following year, only twelve hours were flown as various 
snags were ironed out. 

Rather rashly, the manufacturer decided to show off its 
new fighter at this very early stage in its development and on 
11 February 1939 it attempted a trans-continental flight, at the 
end of which it crashed on approach to Mitchel Field. 

Two month later, a development contract was placed for 
thirteen YP-38s which incorporated several improvements in 
the light of the XP-38's troubles. There were still handling 
problems but in September 1939 a contract for 66 aircraft was 
awarded. 

Looking for additional aircraft to their own production, 
the French air ministry had been examining US aircraft that 

might allow cancellation of some French projects to enable 
French industry to concentrate on the new bomber and fighter 
programmes. In April 1940, a contract for 667 P-38s was 
placed by the Anglo-French purchasing commission in the 
USA for use as long-range fighters. 

The engines chosen were Allison V-1710-C15s without 
supercharging to conform with the engines for the Hawk 
81 As (later Tomahawks) that were also on order for the 
Armee de l'Air. 

RAF interest was at first fairly muted but after the 
French capitulation in June 1940, interest revived as any 
fighter was seen as useful in the uncertain conditions of that 
time. Delivery of 143 Lightnings (the manufacturer's name 
was accepted as the official RAF title) was arranged and 
AF106 was sent to Boscombe Down for testing by the 
Aeroplane & Armament Experimental Establishment. 

Quite a lot had been gleaned in the USA on the type and 
experience in France and the Battle of Britain had cast doubts 
on the ability of the P-38 to cope with European conditions. 
Scope for finding unescorted bombers in daylight was limited 
and the early unsupercharged P-38s would have little chance 
if engaged by Bf 109s apart from opening wide the throttle 
and departing hurriedly. 

Tests of AF106 were limited due to a speed restriction 
on the Lightning I of 300 mph as there had been a lot of 
accidents at above that speed. The standard RAF armament of 
one 20 mm cannon and four 0.5-in machine guns was not 
fitted. 

The aircraft was found to be quite pleasant to fly but not 
very manoeuvrable for a fighter. There was no tendency to 
swing on take-off and it flew off the ground easily with 15 
degrees of flap. There was no tendency to sink when the flaps 
were retracted. 

Stall occurred at 94 mph with flaps and undercarriage up 
and 78 degrees with these down. Recovery was easy. The 
aircraft would fly well on one engine and could still climb. 
Taxying showed no problems and the tricycle undercarriage 
made turning on the ground easy. The brakes operated 
smoothly. 

Access to the cockpit was by stepladder and was deemed 
liable to be dangerous if the engines were running. It was also 
not the best method for scrambling aircraft at short notice! 
Once ascended, the pilot found access easy and the cockpit 
comfortable and well-ventilated and reasonably sound-
proofed. There was no bullet-proof windscreen but armour 
was fitted at the back and bottom of the seat. Instrumentation 
was satisfactory. 
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The lack of superchargers was a distinct handicap but the 
needs of the USAAC build-up meant that getting P-38s of 
higher performance would be subject to delays. The roles it 
could undertake were already being done by Beaufighters 
and, later, Mosquitoes. 

It was decided that the Lightning would not go into 
service and the RAF order was transferred back to the USA 
where they were mainly used by training units. The Lighting 
lis with superchargers were never tested in the UK and only 
AF221 carried RAF markings. This was retained by 
Lockheed for development work. 

Despite its early problems, the Lightning had a 
distinguished career with the USAAF in the later years of 
World War Two. Once air superiority was attained, it proved 
valuable for long-range escort work and for ground-attack 
where its extra engine could come in useful if one was 
damaged by flak. 

It claimed the first German aircraft shot down by the 
USAAF (a Condor) while Lockheeds claimed it was the only 
US fighter to remain in production throughout World War 
Two. As it did not enter service until 1941, their PR 
department obviously forgot about the first two years! 
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United States Navy Statistics 

In the last issue, we reproduced some statistics relating to the Royal Air Force as assembled by the United States Army 
Air Force. They also compiled similar statistics for the United States Navy. Since, traditionally, these two services 
detested having anything to do with each other, this batch of statistics may have been more difficult to compile! 

Again, USAAF practice was applied. The heavy bomber category would have been mainly Liberators, light 
bombers and torpedo bombers were lumped together but later included shore-based twin-engined bombers. 
Reconnaissance would be the scout squadrons plus catapult aircraft and the drop in numbers would reflect the change 
from scouting aircraft to dual purpose reconnaissance/bombers like the SB2C. 

Squadrons would probably have been calculated on the 9 to 12 aircraft that normally applied, unlike RAF 
squadrons with 16 up to, for Bomber Command, 30 aircraft apiece. 

The difference in personnel ranks illustrated the gap in air crews between commissioned and non-commissioned 
ranks. Although there had been some non-commissioned pilots before the war, the majority shown as air crew would 
have been gunners in Liberators, Mariners and Catalinas. The RAF concept of a sergeant in command of a bomber 
with commissioned ranks in the crew was inconceivable in the US services. 

The enormous increase in operational carriers from 1943 onwards is reflected in the numbers of fighters and there 
was a corresponding increase in the scout-bomber and torpedo-bomber categories. The 1942 and 1943 totals are 
distorted by the fact that no figures for 'other', virtually all training aircraft, were available. 

Strength at: 

Squadrons 

Heavy Bomber 
Lt Bomber/TB 
Fighter 
Recce 
FlgBt 
Transport 
Total 

31.12.42 

36 
38 
30 
34 V* 
2 
140V2 

31.12.43 

10'/* 
64 V* 
43'/* 
30'/* 
36 
9 
194 

31.12.44 

17 
92 
77 
10 
40 
6 
242 

VEDay 

18'/* 
HIV* 
83 
12 
38 
7 

270 

14.8.45 

N/K 
N/K 
N/K 
N/K 
N/K 
N/K 
241 

Aircraft 

In US 

Heavy bomber 
Lt Bomber/TB 
Fighter 
Recce 
FlgBt 
Transport 
Other 
Total 

51 
1262 
865 

1326 
567 
551 

N/K 
4622 

156 
5273 
4039 
1374 
954 
1105 
N/K 
12901 

489 
6951 
7901 
706 
1010 
1574 
8466 

27097 

571 
7645 
8425 
759 
1101 
1654 
8846 

29001 

716 
7935 
8855 
759 
1156 
2004 
8902 

30307 

Overseas 

Heavy Bomber 
Med/Lt Bomber 
Fighter 
Recce 
FlgBt 
Transport 
Total 

405 
388 
268 
302 
73 

1436 

157 
1804 
1511 
308 
483 
266 

4529 

285 
1558 
3971 
328 
664 
779 

9585 

367 
3517 
4608 
321 
648 
847 

10308 

282 
3490 
5136 
367 
532 
898 

10705 

Grand Total 6058 17430 36682 39309 41012 
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31.12.42 

Personnel 

Officers (aircrew) 
(other) 

Total: 

Enlisted men (aircrew) 
(other) 

Total: 

Grand Total 

Various 

Aircraft lost Pacific only 

Sorties: 

Bombs dropped (tons) 

EA destroyed 

Totals 

Sorties 
Bombs dropped (tons) 
EA destroyed 
Aircraft lost 

16269 
13922 
39191 

1036 
90945 
91981 

122172 

31.12.43 

36862 
28678 
65540 

905 
218007 
218912 

284452 

1942 

531 

30000* 

5000* 

971 

31.12.44 

1943 

492 

71695 

10557 

1437 

1939 - VJ Day 

742522 
104138 
16512 
3924 

55294 
32707 
88001 

662 
311484 
312146 

400147 

1944 

1753 

385470 

46440 

6883 

VEDay 

58114 
32578 
90992 

475 
332548 
333023 

424015 

1945-VE 

3698 

680546 

87182 

13024 

14.8.45 

59460 
33099 
92559 

354 
338805 
339159 

431718 

1945-VJ 

1148 

255357 

42141 

7221 

Notes: 

* These are approximate estimates 
The breakdown into types of squadron at 14.8.45 has been blotted out on the original document! Only the total is 
legible. 
Aircraft destroyed include claims for aircraft shot up on the ground. 
The statitics under 'Various' apply only to the Pacific. 
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BOOKSHELF 
Aircraft of the Royal Air Force since 1918 

Owen Thetford - Putnam - £35.00 

The ninth edition of this standard reference work has recently 
appeared, having been first published in 1957. It has been 
recast in the current Putnam A.4 format. 

All the main types that have served since the formation 
of the Royal Air Force are listed in manufacturer order 
(which puts Embraer under 'S ' for Shorts), broken down into 
marks. Each has a photograph and a three-view drawing and, 
where appropriate, a list of the squadrons that flew the type. 

Appendices cover, among other things, those types used 
in small numbers or left over from the last months of World 
War One, gliders, guided missiles, surviving historic aircraft 
and aircraft strengths at various times during the last eighty 
years. 

The text is nicely printed and the photographs well-
produced. While most of our readers will have earlier, and 
well-thumbed, editions of this work, the larger format helps 
to cut down the depth and makes reference easier. There are 
few page-wide photographs, the remainder being about the 
same size as used in the smaller format Putnams. 

It is difficult to imagine anyone interested in the Royal 
Air Force not requiring a copy of this book on his/her 
bookshelf. 

Battle-Axe Blenheims by Stuart R Scott 
Alan Sutton Publishing - £19.99 

No. 105 Squadron was one of the Blenheim squadrons in No.2 
Group after returning from service in France with Battles and 
it is this period of the squadron's activities that is covered in 
this book. 

Day bombing in Blenheims did not make for long 
operational lives among the crew members. Losses were high 
but in the absence of any better aircraft, the Blenheim 
squadrons kept up a series of attacks on both land targets and 
shipping along the coasts of occupied Europe. In many cases, 
a dozen Blenheims were used to lure German fighters into the 
air where the Spitfire escort could take care of them. In the 
prevailing weather conditions in this area, often the enemy 
was never seen or could jump the escort and bombers out of 
the sun. The Blenheims, while all this was going on, were 
being shot at by highly-accurate flak. 

In July 1941, a large detachment flew out to Malta to 
replace earlier detachments which had been reduced by losses 
to near-impotency. If anything, this was worse than home-
based raids as the fighters in Malta were hard pressed to 
defend their island so most Blenheim raids went unescorted. 

This is a very readable account by someone who has 
traced surviving members of No. 105 during this period and 
added a lot of background to the bald official reports. Many 
of the 118 photographs have been collected from private 
sources. The author is not, however, as happy with ships as 
with Blenheims. HMS Edinburgh was not a Southampton-
class cruiser but a much larger ship while calling Ark Royal a 
'Courageous-class' carrier is a long way off the mark! 

Blenheim Strike by Theo Boiten 
Air Research - £24.95 

The 'Forgotten Bomber' strikes again - but who decided the 
Blenheim had been forgotten? There is quite a sizable 
literature on the type and this is another addition that goes 
into detail on its exploits and misfortunes. 

In this volume, it is the activities of the Blenheims over, 
or off, the Netherlands. The author is Dutch and has scanned 
a lot of information that did not appear in contemporary RAF 
records where aircraft simply disappeared. In many cases, we 
now know what happened to them after comparison with 
enemy records. Local Dutch records also help to pinpoint 
where Blenheims came to earth. 

In 320 pages, the background to Blenheim operations 
over the Netherlands is detailed. Appendices list the losses of 
aircraft and crews and the circumstances in which they failed 
to return to base as well as others on German claims and the 
results of raids. 

Many of the 80 photographs are non-official and nice to 
see when so many books are illustrated with frequently-
published official photos. 

This is a very useful addition to the literature on Bomber 
Command and No.2 Group at a time when daylight bombing 
was an expensive business. 

Stirling Wings by Jonathan Falconer 
Alan Sutton Publishing - £18.99 

A number of books have appeared on the Stirling, mainly for 
the general reader and this adds to these. For detail one has to 
look at Air-Britain's The Stirling File (Mk.I and Mk.IJ). 

The Stirling was the first of the four-engined heavies to 
join Bomber Command and from the attempts by the 
Luftwaffe to delay production and hit it at its first bases, its 
introduction was not popular in Germany. 

There is virtually nothing on the development of the 
aircraft so the text concentrates on the operations in which 
Stirlings were involved, with many personal accounts quoted. 

The 140 photographs are well-reproduced and varied. 
We particularly liked the Ministry of Information's 1940 
drawing of a four-engined Blenheim which was really meant 
to look like a Stirling. As a recognition aid, it was quite 
useless. 

Appendices give details of the units and airfields from 
which Stirlings operated, names carried on the aircraft and 
details of the manufacturing sites. 

The Stirling may have been overtaken by later heavy 
bombers in Bomber Command but it did a lot of work in the 
early days as the Strategic Air Offensive built up. It was in 
many ways a victim of the Specification to which it was built 
and in the later years of the war it contributed much to 
airborne operations. 

Boulton Paul Aircraft Compiled by the Boulton Paul 
Association - Chalford Publishing - £9.99 

Compilations of old photographs are becoming very popular 
and this example in the Archive Photographs Series gives an 
exellent view of the activities of this company in Norwich and 
Wolverhampton over a period of fifty years. 

About 270 photographs cover the history of the company 
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from its beginnings as a subcontractor for the F.E.2B (250) 
and F.E.2D (300) and Sopwith Camel (1,575) to the present 
day. In 1917, Boulton & Paul designed their first aircraft, the 
Bobolink, a single-seat fighter intended as a Camel 
replacement. 

Boulton & Paul were never successful in attaining a 
lengthy production line until the arrival of the Defiant, which 
was built in a new factory at Wolverhampton. During the 
1930s, a number of prototypes and short production runs kept 
the Norwich factory running, the largest order being for 
Sidestrand and Overstrand twin-engined bombers. It was the 
development of a power-operated turret for the latter that 
started the company in the turret business. 

Many of the photographs are of construction of aircraft 
and mock-ups. Some of BP's projects are shown in model 
form, including the fearsome P.99 twin-boom fighter. 

These books are valuable in preserving photographs that 
might never see the light of day in any other type of book and 
this one gives a good impression of the changing conditions in 
the aircraft industry over many years. 

Dust Clouds in the Middle East 
by Chris Shores - Grub Street -£25.00 

The now-familiar format for Grub Street's campaign histories 
is continued in this new volume which covers the side-shows. 
East Africa, Iraq, Iran, Syria and Madagascar were all rather 
forgotten areas when attention was focussed on greater events 
in the Mediterranean and Far East. 

In East Africa, Yesterdays Air Force was hard at work 
containing the Italian forces. Although cut off by land and 
sea, these were still supported by an airlift from Libya which 
could take CR.42 fighters in the capacious fuselages of S.82 
in addition to other supplies. 

Facing CR.42s, CR.32 and S.79s were many relics. 
Only some Blenheims could be called modern. The standard 
long-range bombers to the north were the Wellesleys, ill-
armed and slow. In the south, the SAAF used converted Ju 86 
airliners and later some Battles. Fighters were Gladiators and 
Furys, later supplemented by a handful of Hurricanes. The 
Vincent, Hartbees and Audax were all hard at work on army 
co-operation and light bombing. 

Although the Italian air force had reasonably modern 
aircraft (the big three-engined S.79s outran the defending 
fighters), they also had their share of outmoded types, like the 
numerous Caproni Ca.101 'colonial* bombers. Designed for 
suppressing native rebellions, even the old Furys and 
Gauntlets managed to shoot some down. 

The German attempt to back an uprising in Iraq began 
the now-famous siege of Habbaniya when No.4 FTS's 
Gordons, Audaxes and Oxford became highly belligerent on 
being shelled by the Iraqi Army. Soon the latter were in 
retreat and the Luftwaffe task force sent to support them lost 
most of its Bf 110s and He 11 Is. 

Their use of Syrian airfields through the co-operation of 
the Vichy regime brought retribution as this route to the oil-
fields of Iraq and Iran had to be closed. Again the 
Commonwealth force was a small one since the Greek 
campaign had just ended and the situation in the Western 
Desert did not allow too many diversions. The Dewoitine 
D.520s faced Hurricanes, Gladiators and the first squadron of 
Tomahawks, supported by some Morane Ms.406s which were 
not very effective. Marylands and Le0.451s were the main 
bomber force, the former being particularly vulnerable to 
fighter attack. Some old MB. 200s were also in use and even 
some Le0.257bis biplane bombers were sent as 

reinforcements. The logic behind this is baffling as they were 
hopelessly obsolete in 1941 and did not last their first day in 
Syria. 

Iran also became a hive of German activity and was 
occupied by Indian Army and Russian troops. A side-effect 
was to provide the RAF with a batch of crated Mohawks. 

The final campaign covered was in Madagascar where, 
mindful of the part Vichy had played in providing airfields in 
Indo-China for the attack on Malaya, the Allies were nervous 
about Japanese infiltration and its effect on the shipping 
routes round the Cape of Good Hope to India and the Middle 
East. At first, only the naval base at Diego Suarez in the 
extreme northern tip of this huge island was occupied but 
later the remainder was cleared up. 

One of the interests in this book is the variety of unusual 
types that take the stage and the way that 1930s (even 1920s) 
equipment coped with modern warfare. 

The format repeats the successful diary form used in 
early books although the aircraft's serial numbers quoted are 
far fewer in this case. 

The 207 photographs cover a wide variety of aircraft and 
locations, many from private collections. 

This is another valuable addition to the detailed histories 
of air campaigns. The original Fighters over Tunisia is being 
revised and hopefully will cover the campaign in full when it 
eventually appears. 

Flight of the Halifax by Norman Mitchell 
Published by K.V.Wikner, New Lambton, NSW, Australia 

This is a biography of Geoffrey Wikner, best known in the 
U.K. for his Foster-Wikner Wicko light aircraft. Born in 
1904 at Grafton, NSW, he began business life with 
motorcycles but caught the flying bug and acquired Farman 
VH-UHM, presumably a FF.65. From modifying this, he 
proceeded to design a glider and then the Wicko Cabin 
Sports. This led to the Wizard low-wing monoplane before he 
moved to Britain and joined British Klemm. From there he 
joined Marendaz Special Cars Ltd to design a low-wing cabin 
monoplane for them. When described in Flight, he found that 
Marendaz had claimed to be its designer without a mention of 
Wikner. He left. Later, with Jack Foster, he formed the 
Foster-Wikner company to produce high-wing light aircraft 
but war overtook production after only a few were built. 
Foster himself was a rather erratic character and the 
relationship was not a stable one. 

After spending the war in ATA, Wikner hit the headlines 
by buying Halifax NR169 and deciding to fly it to Australia 
with a load of immigrants. Named Waltzing Matilda, the 
Halifax covered 12,800 miles in its trip down the route 
through the Middle East, India and Singapore. 

Six months later, 'Waltzing Matilda was sold to 
Aircarriers of Australia but after only one revenue flight, it 
ended up on the fire dump at Mascot. 

After this epic, Wikner went into land-based projects -
lawnmowers, trailers, boats and a holiday park. One last 
project which did not reach fruition was the Wickopter, with 
two seats and a four-bladed rotor. It apparently flew in 1970 
but was not approved by DCA and was abandoned. 

The book has a fairly amateurish look about it and is 
devoid of a lot of detail, with mi spellings like Mart el sham 
Heath . Photographs are apparently from a private album and 
the captions leave something to be desired. The Hercules at 
Croydon has acquired an extra engine, being a H.P.42, 
presumably confused with Heracles. The Wickos all had 
registrations beginning GA-! 
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Contracts (Part 9) 

The following shows what was ordered under each contract and from whom. \ indicates that this is a range of 
serials with 'security blocks' omitted. 

L7706, L7709 
L7714, L7717 
L7720 / L7764 
L7770 / L7899 
L7903 / L7994 
L7999, L8002 
L8005 - L8032 
L8037, L8040 
L8043, L8044, 
L8047, L8048 
L8051 /L8359 
L8362 / L9044 
L9068 / L9141 
L9145-L9165 
L9166 
L9170/L9482 
L9485 / L9624 
L9629, L9632 
L9635 / L9703 
L9704 
L9705 
L9706 
L9714/L9785 
L9786 
L9790/N1186 
N1190-N1194 
N1200 / N1320 
N1323, N1326 
N1330-N1339 
N1345 / N1528 
N1531 
N1535/N1812 
N1818-N1847 
N1854 / N2016 
N2020 / N2258 
N2259 
N2265-N2314 
N2318/N2729 
N2735 / N2859 
N2865 / N3019 
N3023 / N3299 
N3300 
N3301 - N3303 
N3306 / N3520 
N3522/N3631 
N3635 / N3769 
N3773 / N3991 
N3994 / N4147 
N4152 / N4554 
N4557 
N4560 / N4813 
N4856 / N5375 
N5389 - N5438 
N5444 - N5493 
N5500 / N5574 
N5575 / N5924 
N5930 - N5994 
N6000 / N6129 
N6133/N6138 
N6140 / N6242 
N6246 

Heston JA.3 2 
Miles M. 15 2 
Queen Bee 30 
Wellington 100 
Anson 67 
Gloster F.9/37 2 
Gladiator 28 
D.H. 86B 2 

Hornet Moth 4 
Magister 214 
Blenheim 380 
Mentor 40 
Anson 21 
Avro 642/4m 1 
Blenheim 220 
Halifax 100 
BPF.1/37 2 
Oxford 50 
VickersB.1/35 1 
Falcon Six 1 
Hobby 1 
Swordfish 60 
Scion Senior 1 
Beaufort 272 
Oxford 5 
Lysander 97 
Airspeed A.S.39 2 
Anson 10 
Whitley 148 
S.T.25 1 
Defiant 202 
Queen Bee 30 
Fulmar 127 
Battle 189 
Magister 1 
Gladiator 50 
Hurricane 300 
Wellington 100 
Wellington 120 
Spitfire 200 
Kestrel 1 
Magister 3 
Defiant 161 
Blenheim 100 
Stirling 100 
Magister 204 
Fulmar 123 
Albacore 200 
Magister 1 
Oxford 200 
Anson 500 
Magister 50 
Tiger Moth 50 
Sea Gladiator 60 
Gladiator 240 
Wellington 65 
Stirling 100 
Sunderland 3 
Blenheim 100 
D.H.86B 1 

Heston 
Phillips & Powis 
D.H. 
Vickers 
Avro 
Gloster 
Gloster 
D.H. 

D.H. 
Phillips & Powis 
Rootes 
Philips & Powis 
Avro 
Govt of India 
Rootes 
Handley Page 
Boulton Paul 
Airspeed 
Vickers 
Phillips & Powis 
Phillips & Powis 
Fairey 
Short Bros 
Bristol 
Airspeed 
Westland 
Airspeed 
Avro 
A Whitworth 
General Acft 
Boulton Paul 
D.H. 
Fairey 
Fairey 
Phillips & Powis 
Gloster 
Hawker 
Vickers 
Vickers 
Supermarine 
Phillips & Powis 
Phillips & Powis 
Boulton Paul 
Avro 
Short Bros 
Phillips & Powis 
Fairey 
Fairey 
Phillips & Powis 
D.H. 
Avro 
Phillips & Powis 
D.H. 
Gloster 
Gloster 
A Whitworth 
Short Bros 
Short Bros 
Bristol 
D.H. 

678258/37 T.1/37 
678259/37 T.1/37 
694957/37 
692236/37 Orig Gloster 
690658/37 
697972/37 F.9/37 
704393/37 
686051/37 28/37 

710093/37 
706823/37 
551920/37 
706918/37 
690658/37 
None 
569202/36 
692949/37 
708600/37 F.l/37 
721130/37 
441973/38 B.l/35 
734772/38 
746818/38 
743308/38 
747919/38 
552915/36 
537876/36 
611814/37 
754047/38 S.23/37 
690658/37 
751457/38 
756507/38 
751807/38 
767330/38 
752200/38 
768880/38 
602402/37 
704393/37 
751458/38 
230/37 
549260/36 
527113/36 
757691/38 T.6/36 
602393/37 
751867/38 
588371/36 
763825/38 
778435/38 
752200/38 
625954/37 
602393/37 
765080/38 
766119/38 
778435/38 
778402/38 
952950/38 
773235/38 
773236/38 
774677/38 
774293/38 
774679/38 
773287/38 

Second not built 

Cancelled 

Ex VT-AFM 
Deld at Mk.IV 

Cancelled 

Warwick 2nd p'type 

Ex G-AETH 

Orig. Gloster to 692236/37 

N3296 cancelled 
Master prototype 
Cancelled 

Repl. forL6914 

Cancelled 
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In this Issue 

Alec Brew has kindly produced a review of British turret 
development during the wartime years. It is not a happy story 
since the British turret manufacturers were supreme in 1939 
but did not appear to produce anything superior until the end 
of the war. In the meantime, Martin turrets were appearing 
on Lancasters and making it difficult for us to squeeze 
through from midships to rear as it was sited right over the 
end of the bomb-bay. Now the reasons are clear and the 
mismanagement of the turret programme set down for all to 
see. 

Fortresses were always on the periphery of the RAF, 
being overshadowed by the much more numerous Liberators. 
We have compiled some details of Boscombe Down's trials 
with the type. 

As this issue goes to the AM printer, The Defiant File is 
ready for delivery to its printer. It has 128 pages and 104 
photographs on this much-maligned type although much of its 
reputation as a failure has been based on bad tactics rather 
than an inherent inability of the aircraft to meet the 
requirements laid down for two-seat turret fighters. 

Unfortunately, the price is not yet known but the book 
should be with the Sales Dept in early October. Now in stock 
is The Norman-Thompson File which gives a detailed account 
of this South Coast firm and its aircraft. 

Cover Pics 

On the front cover are Venturas of No.464 Squadron 
RAAF running up on the grass at Methwold. On the back 
cover, a Mitchell of No. 180 Squadron in July 1943 when it 
was based at Foulsham. Scrutiny of pre-war maps has failed 
to locate where it was taken. No woods and house to 
correspondent with that visible have been found. 

Presentation Spitfires 

We are currently trying to match presentation names with 
individual serials. Considerably more have come to light 
since the last issue of Aeromilitaria for which serials cannot 
be located. 

One way to do this is to locate photographs which show 
both and if any of our readers have any of these, it would be 
appreciated if we could have a note of what they show. The 
individual histories cannot be traced unless the name and 
serials can be matched up and we would like to reduce the 
number of 'unknowns' as much as possible. 

Puzzle Pic 

We have left in a lot of countryside around this month's 
airfield which may offer clues as to its identity. 
Unfortunately, the photo of the airfield that appeared last 
month has gone into hiding. Any suggestions? 
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THE 

GUN 

TURRET 

SCANDAL 

On the night of 30/31 March 1944, 781 Lancasters and 
Halifaxes of Bomber Command set off on the long flight to 
bomb the city of Nuremburg. They expected cloud cover 
along the chosen route but found themselves flying through 
moonlit skies. The German night fighter force gathered like 
packs of wolves snapping at the flanks of the bomber stream. 

They had no difficulty in finding targets in the moonlight 
and their 20 mm and 30 mm cannon out-ranged the rifle-
calibre machine guns of the British bombers. Worst still, 
many of the German fighters had the Selvage Musik 
installation of upward-firing cannon and slid in beneath, with 
the heavy bombers silhouetted against the stars. Very often 
the first the bomber crews knew of the approaching fighter 
was when a fatal salvo of shells crashed into their defenceless 
undersides. From the total force of 781 dispatched, 95 of the 
heavy bombers failed to return, 10 more were destroyed in 
crashes, 440 aircrew were killed and 148 more were taken 
prisoner. 

That the bombers were still armed with the same .303-in 
machine guns with which Bomber Command had started the 
War, and that the bombers had no effective defence for their 
undersides, was a scandal. Many of the crews that died that 
night, and on all the other nights of Bomber Command's 
offensive, died because of official bungling in the 
procurement of gun turrets to arm the heavy bombers. 

The blame cannot be laid at the doorstep of the three 
main turret manufacturers, Boulton Paul, Bristol and Frazer-
Nash. As early as 16 March 1943, Boulton Paul had 
produced a detailed 42-page report bitterly condemning 
official policy changes which had meant that turret after turret 
had been developed to the point of prototype installation and 
was then cancelled and superseded by new requirements. The 
bulk of the Boulton Paul turrets built during the War, some 
20,000 in all, were the same three turrets which had existed 
before the War began. They could have, and should have 
been, replaced in production by 1943 with turrets armed with 
heavier weapons, and RAF heavy bombers should by then 
have been equipped with effective under-side turrets. That 
they were not is a product of official prevarication and just 
plain muddle, and Boulton Paul's experience echoes that of 
Frazer-Nash and Bristol Aircraft. 

A Type C twin 0.303-in turret installed in a Halifax 

The Background 

Boulton Paul's involvement with gun turrets dated back to 
August 1932 when they were asked by the Air Ministry to 
consider some sort of shield for the nose gunner of the 
Sidestrand bomber. They concluded that this was impossible, 
and during further discussions with the Ministry it was 
decided that what was needed was a fully-enclosed, power-
operated gun turret. 

The resulting pneumatically-powered turret fitted to the 
nose of the Overstrand, and armed with a single Lewis gun, 
was the first such turret to go into service anywhere in the 
World. By the end of 1934, Boulton Paul had applied for 13 
patents with respect to this turret, but the Air Ministry had 
placed many of them on the secret list. 

Nevertheless the turret soon received wide publicity 
which resulted in J.D.North, the Chief Engineer of Boulton 
Paul, receiving a communication from a French company, the 
Societe d'Applications des Machines Matrices giving 
particulars of a turret they had developed. 

Within a few days, North had travelled to Paris and was 
immediately convinced that the designer of the SAMM turret, 
J.B.A. de Boysson, had produced a turret far superior to 
Boulton Paul's own, with its own hydraulic motor, fed only 
by electrical power from the parent aircraft, and four belt-fed 
Darne machine guns. The French Government were not 
interested in the turret, designated the AB.7, and North 
wasted little time in purchasing the rights for the turret, and 
ordering two from SAMM to be armed with Browning 
machine guns. 

Boulton Paul incorporated their own improvements, 
electrical firing of the guns, automatic electrical interruption 
to prevent the gunner hitting parts of his own aircraft and an 
intercom linkage through the base of the turret. With these 
changes, the turret became the Boulton Paul Type A turret, 
and the basis for their turret fighter submission, which 
became the Defiant, and Blackburn's naval turret fighter 
which became the Roc. 

Boulton Paul were anxious to exploit their new product 



60 

and proposed a whole range of turrets based on the same 
electro-hydraulic technology. With the Type A dorsal turret 
in full production for the Defiant and Roc, the next turret to 
emerge was the Type C two-gun nose turret for the new 
Handley Page heavy bomber. Almost immediately, Boulton 
Paul were asked to provide a dorsal turret for the Lockheed 
Hudson bomber being purchased from America, and the Type 
C was chosen because its guns could be depressed through 30 
degrees, unlike those of the Type A, to give a certain amount 
of protection to the aircraft's undersides. This was one of the 
reasons why the Type C turret had such a domed cupola in 
the dorsal position, to give the gunner headroom when 
sighting the guns downward. 

The Type C turret was followed by the Type E four-gun 
tail turret for the Halifax, which was later also fitted to 
British Liberators. All these turrets were armed with .303-in 
Browning machine guns, and were to remain in production 
almost throughout the War, being fitted to many other aircraft 
types. Early in 1939, Boulton Paul were asked to increase 
their productive capacity to cope with the ever-increasing 
orders which were being placed for their turrets, and they 
began the construction of a new turret factory to be equipped 
with all the machine tools required for turret production and 
development, supplied by the Ministry. 

This plant was in the process of being installed when the 
decision was taken by the Ministry of Aircraft Production to 
take turret production out ot Boulton Paul's hands and give it 
to Joseph Lucas, leaving Boulton Paul to concentrate on 
airframe production and turret development. A MAP-
installed manager, Mr Lord, supervised the removal of all the 
plant brought in for turret production, a decision which was 
to seriously affect further turret development as Boulton Paul 
were reliant on Lucas for the supply of standard parts, and 
usually had to contract out new parts for turrets under 
development. 

Further turret development proceeded in two main areas, 
the provision of an effective ventral or under turret, and the 
design of turrets mounting heavier weapons than the .303-in 
Browning machine guns. 

Type 'K ' Under Tur re t 

On 27 June 1938, following various discussions, an Air 
Ministry letter instructed the Company to begin work on a 
dragless form of under, or ventral, turret for the Halifax and 
to build a mock-up, followed by a prototype once the mock-
up had been approved. However by November the 
requirement had changed to a two-gun retractable turret, 
which had been designated the Type K.Mk.I for the Halifax, 
with a second version the Type K.Mk.II for the Albemarle. 

The first mock-up conference on the Type K took place 
at Boulton Paul on 5 November 1938 with representatives of 
the Air Ministry and Handley Page attending. The turret was 
deemed satisfactory and a production order for 104 Type K. 
Mk.Is was placed on 4 January 1939, followed by orders for 
two Type K.Mk.II prototypes on the 11th, and 200 
production examples for the Albemarle on 20 February. 
After the beginning of the War, another 114 K.Mk.Is were 
ordered in October, and a further 270 K.Mk.IIs by the end of 
the year. 

The Type K turret was retracted electrically, and proved 
the most difficult turret to develop that Boulton Paul had yet 
undertaken, complicated further by the substantial differences 

Boulton Paul's first turret, the pneumatic nose turret for the 
O verstrand, with the single Lewis gun in the upper stowed 

position 

between the two Marks. By the late summer of 1940, the 
first prototype K.Mk.I was nearing completion when, on 3rd 
September 1940, all 218 production K.Mk.Is were cancelled, 
though the first of the two prototypes ordered was allowed to 
continue. The decision was based on a general objection to 
the drag created by the turret when extended, though the 
K.Mk.II for the Albemarle remained unaffected. 

The first few K.Mk.IIs were completed in the Spring of 
1941 and one was installed in an Albemarle for trials at 
Boscombe Down which commenced in June. The turret 
functioned satisfactorily both in respect of the retraction of 
the turret and the operations of the guns but there was adverse 
criticism of its effect on the stability of the aircraft, and this 
together with some unserviceability of the aircraft lead to the 
curtailment of the tests. E G . Tarrant, RTO Arm, wrote to 
the company in September cancelling all further work on the 
Type K turret, which was now no longer required for the 
Albemarle, which was not to be used as a bomber. This 
decision was not made before 70 turrets had been produced. 
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The BPA Type A four-gun turret in Blackburn Roc L3084. All 136 Rocs were built by Boulton Paul Aircraft at Pendeford 

the turret later 

the summer 
which went 

of 
to 

Type 'R' Under Turret 

The Type K.Mk.I had scarcely been consigned to oblivion 
when there was a reversion to the original desire, 2V2 years 
before, to develop a dragless form of under-turret for the 
Halifax, and a MAP letter dated 22nd October 1940 
instructed the company to proceed with the design and one 
mock-up of such a turret. The letter called for a turret with 
the gunner entirely contained within the fuselage with an 
indirect sight, complete rotation, armour plate and the 
standard BPA electro-hydraulic mechanism; 
being designated the Type R.Mk.I 

The first prototype was completed by 
1941 and was installed in Halifax, R9486 
Boscombe Down for tests. The report on these tests, dated 
28 August 1941, concluded "The R.Mk.I turret is acceptable 
for service use, subject to the incorporation of the 
modifications listed in Appendix I". These modifications were 
mostly of a minor nature except for changes to the feed chutes 
and ejection system and were put in hand. Further trials on 
the modified turret resulted in a report dated 23 November 
1941 stating that the modifications were successful, but 
before this a new letter had been received from the RTO 
requesting a series of changes to the second prototype Type R 
turret, which were substantial enough for the revised turret to 
be designated the Type R.Mk.II. 

The urgency with which the R.Mk.II was regarded can 
be judged by a comment in the minutes of the 12th Meeting 
of the Design Progress Committee which was held at 
Pendeford on 13 August 1941. "Work is to commence as 
soon as the minutes which comprise the agreed specification, 

are received. This work will be P* priority." (P* priority 
indicated that work on that turret should be given preference 
over all other turret work). 

A detailed examination of the new specification revealed 
that nothing short of a complete re-design of the R.Mk.I was 
required, with even a new turret ring being needed. The 
various sub-contractors who were to supply all the new parts 
which would be required were naturally reluctant to produce 
another set of one-off items, and it was the rate of receipt of 
these items which restricted the progress of the turret from 
first to last. Boulton Paul had tried and failed to obtain all the 
necessary machine tools to produce such items themselves, 
but since the removal of all the plant from the new turret 
factory at the insistence of the Ministry, they had to rely on 
outside suppliers. 

March 1942 was well advanced before delivery could be 
taken of the new ring castings, but by then a letter from Mr. 
Tarrant of the RTO (Arm) dated 14 January 1942 had stated 
that such was the urgency of the introduction of this turret 
into the RAF, that production orders were already being 
placed with Joseph Lucas Ltd., and that to enable them to 
prepare for production, advance copies of all available 
drawings should be supplied to them, marked "for 
information only, not for manufacture". 

On 11 February a letter from RTO requested the increase 
in the number of prototypes from one to three. 

Boulton Paul complained bitterly that having obtained 
receipt, or nearly so, for all the one-off items for the 
prototype R Mk.II they now had to go back to the sub-
contractors and order two more of everything, and suggested 
it would be better to initiate production at Lucas with the first 
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A Type A turret installed in a Beaverette armoured car at 
Pendeford 

turrets hand-built, serving as prototypes. This suggestion was 
turned down and Tarrant insisted that Boulton Paul produce 
two more prototypes after the first one. 

Formal approval of the R.Mk.II mock-up was received at 
the 25th Design Progress Committee Meeting held on 2 
March 1942. Although copies of drawings were sent to 
Lucas as completed, Mr. Tarrant requested in May that they 
be sent a full set with all revisions, and these were collected 
by Lucas on 20 June. 

The first turret was completed by July 1942 and ground 
firing trials began, and these proved successful apart from a 
certain lack of synchronisation between the sight and the 
two .303-in guns. This trouble was attributed to the sight 
drive and this was discussed at the 35th Design Progress 
Meeting on 28 July when Boulton Paul were instructed to re-
design certain features of the sight drive. On 25 August, 
Mr.Hayes and Fit Lt Lonsdale of FD Arm.2 visited the 
Works and stressed the importance of completing the turret 
for air tests in a Halifax at Boscombe Down to go ahead as 
soon as possible. 

The new sight drive was completed by mid-September 
and preliminary tests proved satisfactory, so it was with 
considerable surprise that the Company learned, at the 38th 
Design Progress Meeting on 15 September, that the 
completion of this turret was no longer considered a matter of 
urgency! Boulton Paul were told that all drawing office work 
should be suspended pending a decision on whether 
production of this turret was required or not. 

The turret was installed in a Halifax and tested at 
Boscombe Down, (though no air-firing trials ever took place), 
and at a meeting at Handley Page's works it was stated that 
the tests had proven satisfactory but that no further work was 
required on this turret as the Frazer-Nash FN.64 was to be 
fitted to the aircraft. The sole R.Mk.II was removed from 
the aircraft and returned to the company. 

Type B.Mk.I Dorsal Turret 

When the Halifax went into production, they originally had 
the Boulton Paul Type C.Mk.V turret in the dorsal position. 
This turret was initially designed as a nose turret and had a 
large curved structural member producing a domed cupola, 
also required to give the gunner headroom as his guns could 
be depressed below the horizontal by 30 degrees. This was 
important as the Hudson, for which the turret was first 
specified in the dorsal position, had no tail defence. 

In the autumn of 1941 there was a movement to replace 
the Type C.Mk.V with the lower drag, but greater fire 
power, of the Type A turret. A letter received by Boulton 
Paul on 8 September 1941 from RTO (Arm) requested that 
the Type A turret be so modified as to give the guns 25-
degree depression below the horizontal, while the cupola 
shape remained unaltered. This would give the Halifax a 
further degree of underside defence in addition to the Type E 
tail turret. 

The Type A turret was normally capable of being 
modified for up to 10 degrees depression of the guns, 
provided 10 degrees was lost from the elevation, but to obtain 
25 degrees depression it soon became apparent that 
considerable changes would be needed, and the new turret 
was thus re-designated the Type B.Mk.I. On 29 October, 
Wing Cdr Harris of RD Arm 2 visited Boulton Paul and 
stated that the turret had P. 1 priority, thus meaning that little 
work could be done on it until the end of the year when 
certain P* turret work was completed. In the meantime 
completion of the mock-up would go ahead so that the final 
specification could be agreed. Also, in the interim, a Type A 
turret was being modified with 10 degrees of depression and 
was. nearly ready for a trial installation in a Halifax, this 
turret being practically identical to the Type A.Mk.VI for the 
Lockheed Ventura and was known as the Type A Special. 

On 11 December, Wing Cdr Harris inspected the mock-
up and the new sight position was agreed. The Company was 
given the go-ahead to start detail design work and to 
manufacture one prototype Type B.Mk.I. By 3 March, the 
Type A Special was available for inspection and the Overseer 
and RTO from Handley Page came to Wolverhampton to 
discuss the next step. 

It was agreed to install the Type A Special in Halifax 
R9375, which would be delivered to Pendeford on 13 March. 
The aircraft duly arrived but was damaged during 
manhandling on the runway. Repairs and a separate trial 
installation of ammunition tracks to the aircraft's tail turret 
delayed the completion of the installation until 27 May when 
the aircraft flew to Llandwrog for firing trials. 

On return to Wolverhampton, the Halifax became due 
for its 30-hour inspection and then went on to Boscombe 
Down on 30 June. Trials at the A & AEE were successful 
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The Type C turret installed in the dorsal position of Hudson N7251 at Pendeford in 1939. 

and the decision was made to install the Type A turret in the 
Halifax's dorsal position in lieu of the Type C.Mk.V, 
becoming the Type A.Mk.VIII. 

Early in June work on the Type B was relegated to the 
lowest priority. By the end of August assembly of the turret 
was still held up waiting the delivery of the ring casting from 
Joseph Lucas, and other parts. On 17 September 1942, a 
letter was received from the RTO stating that the contract for 
the Type B.Mk.I was to be completely cancelled forthwith, 
and no further work was to be undertaken. The Type B 
would have provided the Halifax with an extra degree of 
underside defence, which the Type A could not, though it was 
not as effective as a ventral turret. 

0.5-in Turrets Type 'S \ T ' , 'IT, and 'V 

The question of designing new turrets to accommodate the 
0.5-in Browning machine gun was first discussed from the 
summer of 1940 onwards, with a new Short flying boat to 
Spec. R. 14/40 to be equipped with three such turrets in mind. 
By the autumn of 1940, attention had been diverted to 
replacing the Type E turret in the tail of the Halifax with a 
new turret armed with two 0.5-in guns, and a letter dated 25 
October instructed Boulton Paul to proceed with the mock-up 
of such a turret to be followed by a prototype when the mock-
up bad been approved. 

Discussions took place between the Company and 
various representatives of D Arm D. but the detailed 
requirements never emerged, and before the winter was far 
advanced the usual doubts began to manifest themselves about 
whether a 0.5-in turret for the Halifax was needed at all. 

However, at just this time, the question of arming 
American Lend-Lease aircraft was considered, and the large-
scale manufacture of the 0.5-in Browning machine gun in 
America suggested that this weapon should be used for all 

such turrets. As a result of discussions on these lines the 
original draft specifications for the 0.5-in turret were 
reviewed by the Air Gunnery Technical Board and at the 3rd 
Meeting of the 0.5-in Gun Turret Panel held at Pendeford on 
23 April 1941, it was decided to order a complete range of 
turrets armed with 0.5-in guns, to be manufactured, 
ultimately in America and therefore to be built to American 
specifications. 

Mock-ups were ordered for the following turrets, 
prototypes to follow once the mock-ups had been approved. 

Type S - Tail turret, two 0.5-in guns 
Type T - Dorsal turret, two 0.5-in guns 
Type U - Under turret, two 0.5-in guns (indirectly 

sighted) 
Type V - Nose turret, two 0.5-in guns 

The number of mock-ups was later to be increased to two per 
turret so that one could be dispatched to the Emerson 
Corporation in the USA, who were to manufacture the 
turrets. 

Prototype orders were as follows :-

Turret Contract No. Date Quantity Remarks 
Type S S.E.I 1858/C026(b) 25.10.40 1. Revised order for 

Halifax 0.5 in turret 
1 
2 
4 
4 
4 

Type S 
Type S 
Type T 
TypeU 
TypeV 

S.E.I 1858/C026(b) 20.3.41 
S.E.11858/C026(b) 5.6.41 
S.E.21967026(b) 9.4.41 
S.E.21967/C26(b) 9.4.41 
S.E.22681/SAS/26(b) 28.6.41 

A number of changes to the requirements had been made by 
the first RD Arm.2 Meeting at Pendeford on 11 July, but one 
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The Type E, with four 0.303-in Brownings, the tail turret for 
the Halifax and British Liberators. 

feature had been adhered to by the MAP throughout, that 
Boulton Paul should use the Frazer-Nash type of control 
handle, wedded to their mechanism. Boulton Paul strongly 
objected to this as they felt their own handle had a smoother 
control, and that the extra development work resulting would 
slow the project up. 

Boulton Paul built a rig to test the union of the Frazer-
Nash control handle and their own mechanism, and found a 
dead spot in the centre of its movement. They decided that air 
tests were called for and modified a standard Defiant turret to 
take the Frazer-Nash control handle. These tests went on 
from October to December 1941. 

Before the end of 1941, the Type S tail turret had grown 
in size to meet the changes in requirements such that it was 
no longer suitable to replace the .303-in Type E tail turret in 
the Halifax. The Type T dorsal turret was under construction 
however, but was suffering from the usual problems of 
having to wait for one-off items from sub-contractors. 

At a conference held at Pendeford on 31 October 1941 
under the chairmanship of Wing Cdr Morris, RD Arm 2, the 
order of priority of these turrets was decided. They were all 
given P* priority but the Type T was to be given preference, 
followed by the Type S and Type V (the Type V was 
evolving as a Type S with just the addition of link collectors), 
and finally the Type U was last in order, and only design of 
this was authorised, not construction. 

The first Type T was completed on 23rd February 1942 
and after adjustments was handed over to the Research 
Department for ground testing on 2nd March. This first turret 

The Type K electrically-retracted under-turret, without guns 
and cupola, for the Halifax and Albemarle. 

was used for the prolonged testing of the hydraulic generator, 
control mechanism etc., and resulting modifications were 
applied to the second Type T. This had completed ground 
tests by the end of May and Halifax R9436 arrived at 
Pendeford to have the turret installed. 

After preliminary air functioning trials at 
Wolverhampton, the aircraft went to Llandwrog, flown by 
Boulton Paul's Chief Test Pilot, Fit Lt Cecil Feather, for air-
firing trials. After 6,000 rounds had been fired, the Halifax 
returned to Wolverhampton for its 30-hour inspection, the 
turret was removed to be inspected in a stand, and the 
generator was removed and stripped. A few minor 
modifications were incorporated and then the turret was 
refitted to the aircraft which returned to Llandwrog on 10 
August. On return to Wolverhampton, the turret was again 
removed and prepared for the A & AEE trials, the aircraft 
flying to Boscombe Down on 2nd September 1942. 

In the meantime, it had apparently been decided that all 
these 0.5-in turrets which had enjoyed absolute priority over 
all other armament development at Boulton Paul, were likely 
to become redundant, and a series of cancellation notifications 
were received! 

The Type U under-turret was entirely cancelled on 17 
September. On 22nd September, the second two Type T 
turrets were cancelled, and three of the Type S and Type V 
turrets were also cancelled. Meanwhile the trials of the Type 
T in Halifax R9436 continued and the resulting report, dated 
29.11.42, was largely favourable, with only nine 
modifications recommended, all of them minor except the 
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The Type R low-profile, twin 0.303-in under-turret in April 
1941, built and tested in prototype form and then cancelled. 

discovery of a dead spot in the control handle functioning. 
A letter from W.H. Hayes, the Director of Armament 

Development, thanked the company for their work on these 
ANB turrets, and regretted their cancellation, but stated that a 
number of American turrets then under development 
incorporated design features of the Boulton Paul turrets, and 
one at least was an "Americanised ANB turret". 

20 mm cannon Turret Type II.Mk.I 

Boulton Paul had begun the development of cannon turrets as 
long ago as 1936. The original contract with SAMM for 
their AB.7 four-gun turret, which became the Type A, also 
included the purchase of an example, and the rights to the 
SAMM AB. 15 pedestal mount for a 20 mm Hispano cannon. 
This mounting was tested in the nose position of an 
Overstrand, and was then installed in a standard Defiant 
turret, being sited on the starboard side when the turret faced 
aft, with the gunner on the port side. Tests of this turret, 
which was designated the Type F.Mk.I, revealed that the 
standard Type A mechanism was unable to cope with the 
movement of the turret to the side against the slipstream of 
the aircraft, the barrel projecting some five feet from the 

turret. Boulton Paul and the RAE designed fairings to 
alleviate the effects of the slipstream, but these were not 
entirely successful. 

Boulton Paul also designed a four-cannon turret for their 
twin-engined P.92 turret fighter, ordered in prototype form as 
a Defiant replacement. This was designated the Type L 
turret, and had a turret ring of 13 ft diameter, set between the 
wing spars. The Company had great difficulty in preventing 
a ring of such large diameter from distorting with the flexing 
of the wing structure, and the loads imposed by the firing of 
four 20 mm cannon. The problem had not been solved when 
the P.92 project was cancelled. 

On 14 February 1942, at a Meeting at Pendeford chaired 
by Wing Cdr Morris, the Air Staff's requirement for twin 20 
mm cannon dorsal and under turrets was made known to the 
Company. Discussions were undertaken, but at the time it 
was not certain whether the Vickers 15 mm cannon might not 
be used instead of the Hispano 20 mm cannon. On the 18th, 
the company was instructed to proceed with the design of 
such a turret on a P. 1 priority basis, at this stage to help 
decide between the 15 mm and 20 mm guns. 

Boulton Paul's preliminary design for a 20 mm dorsal 
turret was submitted on 11 March, but they could make little 
progress on the 15 mm turret because Vickers had not yet 
supplied details of the gun, and by the end of April this gun 
had been dropped from consideration. Their design for a 
twin 20 mm cannon under turret was designated the Type 0, 
but this was cancelled at a very early stage. 

By 27 April the detailed design of the 20 mm turret was 
held up for drawings of the specified Mk.II Chatellerault 
feed, so on 11 May it was agreed that the Mk.I feed could be 
used. Two weeks later, the whole layout of the turret was 
reviewed by RD Arm and Boulton Paul were told that they 
would have to change from a 50-in diameter ring to one of 
38-in diameter. 

At the 32nd and 33rd Meetings of the Design Progress 
Conference, it was stated that the turret, now designated the 
Type H.Mk.I, should have a rotation limited to 45 degrees 
either side of the centre line, and that a firing mock-up should 
be made immediately, and if this was satisfactory a detailed 
mock-up would follow. 

Such was the urgency, at the end of July Boulton Paul 
were instructed to proceed with the manufacture of two 
prototypes, even though the mock-up had not yet been 
finished and approved, though this was forthcoming on 17 
August. On 14 September a letter from F.G. Tarrant 
instructed the company that work on the Type H turret was to 
take priority over all other armament work, and that the 
number of prototypes was to be increased from two to five, 
four for delivery and the other to be retained by the company 
for research and development work. The company was also 
instructed to prepare production drawings concurrently with 
those issued for the prototype, so that a complete set would 
be available for immediate manufacture. 

On 23rd September, the number of prototypes was 
increased still further to six. A section of Lancaster fuselage 
was provided and at the end of December the detailed mock-
up was installed in it. The mock-up was inspected and 
discussions were undertaken on full scale production of the 
turret. By 9 February, the prototype was 55% complete, with 
ground firing trials scheduled for the first week in April. It 
was thus with considerable surprise that H.V. Clarke, the 
Chief Engineer, learned during the course of a visit from the 
D Arm D that the Type H turret was not to go into 
production! 
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The Type T twin 0.50-in dorsal turret installed for testing in Halifax R9436 in June 1942. This was the only one of the turrets 
designed for production in America which was actually built and fully tested before cancellation. 

A letter received on 3rd March confirmed this, and stated that 
though work on the six prototype Type H turrets could 
continue, this work was not to interfere in any way with the 
jobs the D Arm D was "primarily interested in", namely the 
Type D turret, the Type E (Improved View), a turret for the 
Ideal Lancaster Nose and the Remote Control Project. 

Thirteen days later Boulton Paul prepared a scathing 42-
page report on all the wartime turret developments and 
commented on these four projects which now seemed to have 
risen to the top of the pile "...one may be pardoned for 
having acquired a certain amount of scepticism as to whether 
they are any less likely to be strangled at birth than their 
numerous forebears." 

Morale in Boulton Paul's Armament Section was at rock 
bottom. They had suffered a series of frustrations without 
break for four years and were particularly upset by the 
cancellation of the Type H cannon turret. At the time, they 
had little faith that any of these other projects they were 
working on would come to fruition but happily they were 
proved wrong. 

0.5-in Tail Turret Type D.Mk.I 

The proposal to replace the four .303-in Type E tail turret in 
the Halifax with a twin 0.5-in turret had first been made in 

the autumn of 1940, but this requirement had been superseded 
by the development of the turrets for manufacture in 
America, which later appeared not to be required. After an 
interval of two years the Halifax tail turret was revived on 14 
November 1942 when Boulton Paul received a letter 
instructing them to proceed with the design and construction 
of a mock-up of a twin 0.5-in tail turret to be interchangeable 
with the Type E turret in the Halifax, the turret to be 
designated the Type D Mk.I. 

One of the requirements laid down was that the turret 
was to be powered by a Bristol all-electric power unit, but 
after a month of work Boulton Paul were informed on 11 
December that they were to use their own electro-hydraulic 
motor after all. By 23 December the project had assumed the 
highest degree of urgency, and the company was instructed to 
proceed with the manufacture of two prototypes. 

It was also then noted that airborne gun-laying radar 
(AGLT) was to be provided for. Work on the Type D turret 
was to have priority over all other armament work at Boulton 
Paul. 

At the Mock-up Conference on 7 January 1943, the Air 
Staff representative remarked that the layout of the turret was 
exceptionally good, and in his opinion it was the most 
promising he had seen of the type, and that therefore Parnall 
Aircraft (Frazer-Nash) designers should be allowed to inspect 
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A mock-up of the Type S twin 0.50-in tail turret in January 
1942, designed for production in America but cancelled. 

the mock-up. Mr. Garner and Mr. Davidson of Parnall 
Aircraft duly visited Boulton Paul on 19 January. 

In view of this it came as something of a shock when the 
opening remarks at the next Design progress Meeting on 26 
January informed the company that the Type D's priority had 
been downgraded from P* to P. 1! By 8 February, the Type D 
turret seemed to have regained some of its former popularity 
as Boulton Paul were instructed to proceed with the 
preparation of production drawings, and by the 11th it was 
fully back in favour with the RTO, reversing the previous 
decision and giving it P* priority. At the same time the 
company was asked to undertake a further investigation to see 
how the turret could be made interchangeable with the Frazer-
Nash FN.20 turret in the Lancaster. 

On 13 February, a further meeting took place at which 
Boulton Paul were told to re-design the cupola to give 
increased vision for the gunner and to prepare a new mock-
up, and 6 days later the number of prototypes was increased 
from two to three. This re-design involved a considerable 
amount of work, but by 9 March the number of turrets to be 
built was increased to 12, six of these being prototypes and 
six built to production drawings. The mock-up was due to be 
ready on the 12th, and the company was asked to make a 
further study to see what changes would be needed to fit the 
Type D turret to the Stirling. 

Fit Lt Lonsdale viewed the mock-up on 12 March and 
decided that further changes were needed, and this on a turret 
which had been so highly commended on 7 January. The 
modified mock-up was ready on 29 April, and by 7 May was 
fitted to the rear fuselage of a Lancaster, provided for the 
purpose complete with the AGLT scanner. The first proto-
type was ready on 16 September 1943, and on 10 February 
1944 was installed in a Halifax at RAF Cosford, not far from 
Pendeford. Two days later the AGLT scanner was also installed. 

The Type D.Mk.I turret was the only Boulton Paul turret 
developed during the War that was allowed to go into production, 
and was fitted to Halifax bombers in the final months of the War. 
Such was its success that it was chosen to be fitted to the tail of the 
Lincoln, post-War, in preference to the rival Frazer-Nash FN.82. 

0.5 in Nose Turret Type F.Mk.I 

On 11 December 1942, Boulton Paul received a letter from 
RTO outlining a requirement for a new Lancaster nose turret 
to be armed with twin 0.303-in guns and provision for 1,000 
rounds per gun, with a second letter following on the 21st 
amplifying the requirement and stating that the RAE would be 
supplying details of all dimensions and details. 

The guns were to be fitted in a powered mounting 
controlled by a gunner when seated in the bomb-aiming 
position, i.e. remotely controlled. It was also stated that 
Boulton Paul representatives should visit the RAE to see a 
mock-up of the required turret fitted in the ideal nose of a 
bomber aircraft developed at RAE. 

H.V. Clarke of Boulton Paul duly inspected the mock-up 
on 2 January and saw that improvements could be included, 
so he requested drawings of the mock-up so that Boulton 
Paul's response could be made. By 4 February, he was 
informed that the mock-up was now being modified so that 
drawings were not available. Clarke then contacted Roy 
Chadwick of Avro to see whether Boulton Paul would need to 
become involved in the airframe modifications which would 
be required to fit the new turret. Chadwick informed him 
that he did not even know that a new Lancaster nose turret 
was under consideration! He was under the impression that all 
that was required was an installation for two wobble guns. 

When Clarke visited the RAE on 26 February, he asked 
to see the revised mock-up, or revised drawings, and was told 
that none was available. On the following day he visited the 
RD Arm-2 Department of the MAP with an equally negative 
result, but was assured that something would be decided 
soon. This was for one of the urgent projects for which the 
MAP had cancelled the newly-completed and developed Type 
H cannon turret. As Clarke said "To the uninitiated it might 
well appear as a preference for the shadow at the expense of 
the substance!" 

What little work Boulton Paul did on this requirement 
was done under the designation of the Type G turret. When 
the 'ideal Lancaster nose turret' finally came to fruition it was 
a very different affair and was re-designated the Type 
F.Mk.I. The basic layout remained with the turret remotely-
controlled by the gunner sitting in the bomb-aiming position 
beneath, but the turret was armed with two 0.5-in machine 
guns with only 275 rounds per gun. 

The mock-up was complete on 18 March 1944, and the 
first prototype was ready on 18 December 1944. The turret 
eventually went into production and was fitted post-War to 
the Lincoln. 

Remote Control 20 mm Cannon Barbettes 

A project which incorporated both turrets with heavy weapons 
and under-defence was initiated in August 1942 when Boulton 
Paul were asked if they were prepared to collaborate with 
British Thompson-Houston and the RAE in the development 
of remotely-controlled gun mountings. A meeting was held at 
Pendeford later that month and it was preliminary agreed that 
Boulton Paul would design and develop the gun mountings, 
BTH the all-electric power and RAE would evolve the 
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The SAMM AB.15 mounting for a single 20mm Hispano 
cannon. Vie rights for this, and this single example, were 
bought by Boulton Paul along with the rights to the SAMM 
AB. 7 four-gun turret, which became the Defiant Type A 

turret. 

sighting station, at least in the early stages. This arrangement 
was agreed by the RTO on 28 August, and it was understood 
from the beginning that this system was to be applied to the 
Lancaster. 

By 15 January 1943 the system had evolved into two 
twin 20 mm cannon barbettes, one in the dorsal position and 
one underneath, the former being designated the Type BA and 
the latter the Type BB. A mock-up and project drawings had 
already gone to Avro for both, and the RAE drawings for the 
rear sighting station were in hand. 

By mid-February, the company had been asked to supply 
prototype barbettes suitable for firing trials and fitment to a 
Lancaster, and were also asked to complete the detail design 
of the rear sighting station including the installation of radar, 
which had been sketched out at the RAE, and to undertake the 
final assembly of the whole system. This was a hugely 
complicated project, an integrated defence system, and one 
which would obviously involve a great deal of work. Boulton 
Paul had misgivings, after their experience with the Type H 
and Type O cannon turrets, feeling the BA and BB barbettes 
suffered from the same restricted field of fire as their manned 
predecessors, but agreed to undertake the contract. 

The detailed mock-up of the system was installed in a 
Lancaster fuselage at Pendeford by December 1943, and in 
late February 1944 the first prototypes were ready. They 
were duly installed in Lancaster LL780/G, the G suffix 
indicating that the aircraft had to be guarded at all times when 
on the ground, showing the importance with which it was 
regarded. By the end of the year the system was cancelled. 

The barbettes remained in the Lancaster, which was still 
to be seen at RAF Cosford in December 1946, but the RAF 
had decided that future bombers, after the Lincoln/Shackleton 
would not be fitted with armament. 

Boulton Paul did build a mock-up of another remotely 
controlled system, featuring twin 20 mm cannon in BC side 
barbettes, with a BE side sighting station, but nothing came 
of this either. 

A mock-up of a twin 40mm cannon dorsal turret built in 
October 1942. The designation of this turret, which was not 

ordered, has not been discovered 

Conclusions 

The experiences of the other two major turret manufacturers, 
Parnall Aircraft (Frazer-Nash) and Bristol Aircraft roughly 
equated with Boulton Paul's. They all suffered from rapidly 
changing requirements and muddled thinking. Though the 
three were nominally in competition, this was rarely so in 
practice. Bristol turrets were only really fitted to their own 
aircraft until the arrival of the B. 17 twin 20 mm cannon turret 
for the Lincoln, and Frazer-Nash and Boulton Paul had their 
own largely exclusive preserves, most importantly Boulton 
Paul on the Halifax and Frazer-Nash on the Lancaster. 

The lack of suitable ventral armament for Bomber 
Command's aircraft throughout the War can be blamed on 
several factors. Official specifications tended to result in 
unworkable turrets which the squadrons discarded if they 
were ever fitted. Frazer-Nash built a number of similar 
retractable dustbin turrets like Boulton Paul's Type K, the 
FN. 17 for the Whitley, the FN.21 for the Manchester, and 
the FN.25 for the Wellington. They all saw little service 
because they caused too much drag, reducing top speed by 
10-15 mph, and the gunner had a very restricted view. 
Frazer-Nash also built a periscope-sighted, low-drag ventral 
turret, the FN.64, very like Boulton Paul's Type R to which 
it was preferred, actually going into limited service on both 
the Lancaster and the Halifax, but the gunner had such a 
limited field of view that the squadrons tended to remove 
them to save weight. 

The extraordinary length of time the use of Schrage 
Musik upward-firing guns by the Luftwaffe's night fighters 
went undetected was a major cause of the lack of interest in 
ventral defence, both in official circles and on the squadrons. 
This was partly due to its effectiveness, as the night fighters 
were actually able to aim for the fuel tanks of the bombers 
and hit them with a great deal of accuracy, so that the bomber 
usually blew up, or burst into flames before the crew had 
even known they were under attack. Even attack by forward-
firing guns usually meant the German fighter diving beneath 
the aircraft and then climbing to fire into its lower fuselage. 
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The BA and BB barbettes installed in Lancaster LL780/G at Cosford in 1946, after the system had been cancelled 

Ignorance of the Luftwaffe's methods was not total however. 
Just as No.6 Group were removing the FN.64 ventral turrets 
from their Lancasters to save weight, No. 5 Group were 
installing the Preston-Green ventral manually-operated 
mounting for a single 0.5-in gun. 

Though blame for the lack of effectiveness of the ventral 
turrets produced might be laid at the door of the designers, 
they only worked to official requirements which specified 
dustbin-like retractable turrets like the Type K and FN.25 and 
indirectly-sighted turrets like the Type R and FN.64. 
Although producing an effective ventral turret was not easy 
without making gunners hang upside down in their straps for 
the whole of a mission, it could be done, as shown by the 
Sperry ball-turret fitted to American bombers; it is just that 
the required degree of lateral thinking was not available, 
though that was not entirely true of Boulton Paul. 

They did propose one under turret which eliminated the 
shortcomings of all the others, even the Sperry ball turret, 
namely high drag and the poor view for the gunner. They 
proposed a 24-in deep ventral turret in which the gunner lay 
curled on his right side on suitable cushions alongside his 
twin 0.5-in guns, though he did have a sitting position when 
at rest. It was designed to fit the standard 36-in aperture in 
the aircraft, though it had a 48-in cupola. A 49-in aperture 
would allow the gunner more room and allow the turret to be 
reduced in depth to 20 inches. The 1,000 rounds of ammu-
nition were carried inside the fuselage. The guns had a field 

of fire from 0-80 degrees in azimuth and 360 degrees horiz-
ontally. This imaginative proposal was ignored by the MAP. 

Frazer-Nash's experience with heavy weapon turrets was 
very similar to that of Boulton Paul. Several projects were 
initiated and then cancelled before the FN.79 twin 20 mm 
cannon dorsal turret was finally built in prototype form, in 
parallel with the Boulton Paul Type H. Both were cancelled 
in favour of the Bristol B. 17 all-electric turret, which was 
fitted to the Lincoln and the Shackleton. The first Frazer-
Nash heavy weapon turret to go into production was the twin 
0.5-in FN.82, the equivalent of Boulton Paul's Type D. 

By then Bomber Command had become so frustrated 
with the lack of progress with replacing their rifle-calibre 
weapons that they had independently encouraged the 
development of a twin 0.5-in tail turret by Rose Bros, of 
Gainsborough. The Rose Type R turret went into production, 
and 227 were built and fitted to Lancasters, though the 
Boulton Paul Type D, with AGLT, became the preferred tail 
armament. 

There is no way of knowing how many of Bomber 
Command's horrendous losses were due to the bombers' lack 
of under-side defence, or the lack of range and hitting power 
of their .303-in guns, but it must have been substantial. 

As can be seen it was not for want of effort by Boulton 
Paul, and the fruitless expenditure of many thousands of 
pounds by the Ministry of Aircraft Production. All that was 
lacking was a clear-sighted and most of all sustained policy. 
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A mock-up of the BC side barbette and BD side sighting station shown in September 1946 

Epilogue 

In October 1942, the Army contacted Boulton Paul and asked 
if they might use their expertise to become involved in tank 
turret design. The company agreed provided their 'employer', 
the Ministry of Aircraft Production, did not object. The 
Assistant Director of Tank Design therefore approached the 
Department of Armament Development, MAP, on the 
subject. 

The Company received a letter from the Dept of Tank 
Design on 30 December 1942, regretting that the MAP could 
not spare Boulton Paul for such work. The Company was to 
continue to work exclusively on aircraft turrets (even if they 
did all end up on the scrapheap.) 

The original mock-up of the Type D twin 0.50-in tail turret in 
March 1943. This was considered so good that Boulton Paul 

was asked to let Frazer-Nash designers inspect it 

Left: The BA barbette with cupola in February 1944. It was 
sighted from the tail position and was electrically-powered 
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A Type D turret complete with AGLT scanner installed in a Halifax at Cosford in February 1944 

BOULTON PAUL GUN TURRETS 

Applications/Remarks 

Overstrand, pneumatic 
P.70, retractable, unbuilt 
P.70, P.79, unbuilt 
P.79, pneumatic, mock-up only 
P.90, mock-up only 
Roc/Defiant/Halifax/Short C & 
G Class/Albemarle/Liberator/ 
Ventura/Patrol Boats/Baltimore 
Halifax, uncompleted prototype. 
Halifax/Hudson/Ventura 
Halifax/Lancaster/Lincoln 
Halifax/Liberator 
Defiant, prototype only 
Lincoln (Letter F re-used) 
Lancaster, unbuilt 
Unbuilt, design extant 1953. 
Lancaster, prototypes only 
poss 2 40mm dorsal; mock-up 
Sight mounting, possibly remote 

Type Position 

1 Nose 
2 Dorsal 
3 Dorsal 
4 Tail 
5 Tail 
A Dorsal 

B Dorsal 
C Nose/Dorsal 
D Tail 
E Tail 
F(i) Dorsal 
F(ii) Nose 
G(i) Nose 
G(ii) unknown 
H Dorsal 
I unknown 
J 

Guns 

1 Lewis 
1 Lewis 
1 Lewis 
2 Lewis 
4 .303" 
4 .303" 

4 .303" 
2 .303" 
2 0.5" 
4 .303" 
1 20mm 
2 0.5" 
2 .303" 
2 20mm 
2 20mm 

Nil 

Type Position 

K Ventral 

L(i) Dorsal 
L(ii) Nose 
M 
N(i) Tail/Dorsal 
N(ii)Nose 
O Ventral 
P/Q 
R Ventral 
S Tail 
T Dorsal 

U Ventral 
V Nose 
BA Dorsal 
BB Ventral 
BC Side 
BD Dorsal 
BE Side 
BE Tail 

Guns 

2 .303" 

4 20mm 
2 20mm 

1 20mm 
2 20mm 
2 20mm 

2 .303" 
2 0.5" 
2 0.5" 

2 0.5" 
2 0.5" 
2 20mm 
2 20mm 
2 20mm 
Nil 
Nil 
Nil 

Applications/Remarks 

Halifax/Albemarle, retractable 
70 built, only 1 fitted. 
P.92, mock-up only 
Shackleton, prototype only 
Unknown 
Unbuilt, letter N re-used 
Shackleton Mk.II& III 
Unbuilt 
unknown 
Halifax, prototypes only 
US standards, prototype only 
US standards, 2 prototypes; 
one fitted to Halifax 
US standards, unbuilt 
Mock-up only, modified Type S 
Electric barbette, 1 prototype 
Electric barbette, 1 prototype 
Electric barbette, mock-up only 
Sighting station, unbuilt 
Sighting station, mock-up only 
Sighting station, 1 prototype 
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Above: The Type H twin 20mm cannon dorsal turret in September 1943, cancelled after the prototype had been built 
Below: After years of work, the first and only Boulion Paul cannon turret to go into production was this Type N mounting for the 

Shackleton, an offensive rather than a defensive installation 
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Testing the 

Royal Air Force 

Fortresses 

The Boeing B-17 was heralded around the world as a "flying 
Fortress" when it first appeared in 1935, its five machine 
guns being thought sufficient to repel any attacks by enemy 
fighters. Although not everybody in the US military was 
convinced that a small number of B-17s were preferable to a 
much larger number of smaller bombers, a contract was 
awarded and some development and early production aircraft 
were built prior to the outbreak of war. 

British interest in the B-17 rested mainly in its range and 
the British Purchasing Commission wished to evaluate it for 
the anti-submarine role but this was blocked by the USAAC 
which wanted all the B-I7s produced to be delivered to their 
bomber units. This was rather short-sighted since other 
manufacturers which received British and French orders 
greatly expanded their factories with the money received and 
were thus able to mass-produce aircraft for the USAAC when 
their war approached. It is probable that the capacity to 
deliver B-17s would have been greater in 1940/41 if a British 
order had been placed, as well as providing operational 
experience in the combat use of the aircraft. 

With progressive modification, the B-17C was replaced 
in production by the B-17D and twenty of the earlier version 
were purchased by the BPC for delivery to the UK. It was 
hoped that these would provide information on modifications 
that would be required when later versions were delivered. 

After conversion to the type at March Field, California, 
RAF ferry pilots collected the first of the B-17s at Portland, 
Oregon, for the bizarre reason that there was no sales tax on 
aircraft in that state! In April 1941, the first B-17C was flown 
over the Atlantic from Gander to Ayr as Prestwick was 
having new runways built at that time. No.90 Squadron 
reformed on 7 May 1941 to operate these B-17s which were 
given the non-alliterative designation 'Fortress T. 

American sources often refer to these aircraft as being 
delivered as 'trainers', their subsequent failures on 
operational flights being attributed to the use of non-
operational aircraft. However, 'training' had difference 
connotations and the RAF was intended to gain experience 
with the type under varied circumstances and not just to teach 
pilots to fly a B-17. 

High altitude sorties proved that the type was far from 
ready for operations in Europe. Guns froze up and four were 
either shot down or damaged beyond repair when they met 
German fighters. Two simply broke up in the air. The 
remaining Fortress Is were passed on to Coastal Command to 
carry out the type's original intended role back in 1938. 

One of the Fortresses, AN531, was passed to the 

Aeroplane & Armament Experimental Establishment at 
Boscombe Down in June 1941 for various trials. It had 
Wright Cyclone GR-1820-77 engines driving Hamilton-
Standard fully-feathering propellers. 

The Establishment reported that accommodation for the 
crew was good. Entry was by the main door in the fuselage 
or by a hatch under the fuselage near the nose. A ladder was 
necessary for both but only one was carried. They had 
obviously not seen Twelve O'clock High and its acrobatic 
crews swinging up into the nose. 

The passage from the wireless operator's cabin through 
the bomb compartment was too narrow for all but slightly-
built men and very awkward for all. The catwalk was nine 
inches wide and clearance at chest height only 14 inches, 
making it difficult to move with parachute or harness into the 
cockpit. 

The pilots seats were very comfortable. The navigator in 
the nose could enter through a hatch in the floor of the 
cockpit or through the lower escape hatch. The view from the 
cockpit was good but there was no view upwards and 
backwards. There was no clear view panel. While taxying, 
the starboard front area was blocked but could be covered by 
the co-pilot. There was internal frosting at high altitude but 
anti-frosting panels were fitted satisfactorily. 

The heating was excellent, even at 30,000 feet with an 
outside temperature of minus 55 degrees C and flying boots 
and gloves were not necessary. The sound-proofing was also 
good for an operational aircraft. 

The lay-out of the flying controls was good but the 
elevator control was heavy on the ground and was not 
statically balanced. The elevator was locked by one small 
lever on the floor of the cockpit. The engine, turbo and 
propeller controls were well-situated. They could be locked in 
their selected positions but the throttle tended to slip back 
before the lock could be engaged. The indicator for the 
electrically-operated flaps could usefully be calibrated in 
degrees but was generally good. The undercarriage lever was 
also good with a guard on the 'up' position. The indicators 
were unsatisfactory in that they did not indicate whether 
undercarriage or tailwheel were definitely locked down. The 
brakes were easy to use and the instrument layout excellent. 

Emergency exit was via the hatch in the floor of the 
navigation cabin, from the bomb compartment gangway, 
through the fire control dome in the cockpit which could be 
jettisoned, by the rear door which could also be jettisoned and 
through the gun panel in the roof of the wireless operator's 
cabin but great difficulty was found in opening this. 
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During handling trials, it was found that taxying was 
good in calm weather but with winds over 25 mph the rudder 
was unmanageable when taxying across wind but there was 
no difficulty if the rudder was locked. It was not advisable to 
open up all four engines on the brakes as the tail came up. 

It was recommended that flaps should not be used on 
take-off as the tendency to swing increased and there was no 
real improvement in take-off length. The aircraft lifted off at 
about 100 mph at 49,000 lbs weight and the undercarriage 
was raised immediately, taking 40 seconds. In the event of 
one engine failure during take-off, the aircraft would still 
climb away on the remaining three. 

The rudder was effective and the elevator control good. 
The ailerons were light up to 180 mph. It was generally stable 
in all three axes. 

At 44,000 lbs, the stall occurred at 94 mph with flaps 
and undercarriage up and 86 mph with them down. Recovery 
was fairly easy. There were good flying characteristics with 
either one or two engines out and it could just climb on two 
engines. Using rudder trim, it would fly on two engines on 
one side out without bank. 

The Fortress was easy to land and the best approach 
speed at 44,000 lbs was 110 mph. With full flap, the aircraft 
assumed a tail-down attitude on final approach and made a 
three-point landing easy. It would climb away well on 
overshoot. 

The equipment fitted was generally satisfactory. The 
pilot's compass was good but courses could not be set as it 
was of the vertical card type. Due to deviation, some of the 
electrical circuits had to be switched off to get a true reading. 
The pitot heating cased a change of 7 degrees in some 
readings. It was judged essential to install a DR compass. 

The navigator's Pioneer 1801-1-A compass was for 
course checking only and was subject to the same errors as 
the pilot's compass. Four deviation cards were supplied but 
the armour plate on the bomb-aimer's seat caused deviation 
when rotated. There was no provision for a hand bearing 
compass. 

The Pioneer B.III gyro-stabilised drift sight was fitted 
but it was possible to obtain drifts to an accuracy a a half-
degree using the Sperry bomb sight. There was no map 
storage so one was fitted during trials. There was no hatch for 
the sextant near the navigator. It was possible to fit an astro-

dome but it was difficult for the navigator to crawl back from 
the nose compartment as there was poor access to the cockpit. 

Smoke and flame floats and other navigation 
pyrotechnics were in the rear compartment and had to be 
operated by another crew member. There was complete 
lighting for night operations but no black-out curtains were 
fitted. 

No speed trials were carried out as these were 
presumably already available from the USAAC test centre. 

AN519 was used to check on flame damping in April 
1942 since any RAF bomber had to be capable of night 
bombing. The standard was that flames should not be visible 
over 100 yards in any direction. An RAE by-pass flame 
damping system was fitted on an outboard engine and proved 
to be an improvement on the original but it was still below 
standard. 

Also in April 1942, the A&AEE received FK187. This 
was a B-17E with an enlarged fin and rudder and turrets. It 
used Wright Cyclone GR-1820-65 engines with 11 ft 6 in 
Hamilton-Standard propellers. This was intended for Coastal 
Command, Bomber Command having abandoned the Fortress 
as a bomber because of its relatively small bomb load while 
daylight bombing could now be left to the US Eighth Air 

FK185 with 40 mm cannon 
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FK187, the Fortress II at Boscombe Down 

Force which was scheduled to arrive in the late summer and 
whose training had been almost exclusively in daylight 
operations. 

The performance of the Fortress II was judged very good 
in calm air. There was about a 25% improvement in climb 
over the Fortress I. No ASV was fitted. At 3,000 feet, the 
maximum continuous cruising speed was 182 mph. At 47,000 
lbs, the most economical cruise was 140-145 mph with a 
mile-per-gallon of 1.42. The maximum still air range was 
2,200 miles, giving an endurance of 14.75 hours. On 
maximum cruise, 1.2 mpg was obtained at 1,000 feet at a 
weight of 46,000 lbs. 

Flare-damping was still below standard but improved 
when heat exchangers received from the USA were fitted. 

In November 1942, IFF trials were carried out with 
Southboume radar using FK211. The Type 90 aerial was 
unsatisfactory and Mk.IIN equipment was found to be much 
better. 

FK185 was fitted in February 1044 with a 40 mm gun 
for use against U-boats. This was fitted in the nose and there 
was no under-turret and no guns in the tail position. The all-
up weight rose to 52,000 lbs but there was no effect on the 
handling of the aircraft. 

HB767 was a B.Mk.III fitted with Cyclone R-1820-97 
engines. The ball turret was removed and an H2S scanner 
was fitted under the navigator's compartment. The nose gun 
was taken out and the aperture faired in. Two large ASV 
aerials were installed in front of the navigation cabin and a 
Monica aerial fitted in the tail. No adverse effects on handling 
were found and the aircraft conformed with what had already 
been found out for the Mk.II. 

The Fortress B.III was used for electronics counter-
measures work by Bomber Command but only a few went 
into service in 1944/45, operating alongside Liberators with 
Nos.214 and 223 Squadrons. 

The RAF service of the Fortress was almost entirely with 
Coastal Command on long-range patrols over the Atlantic, a 

far cry from the purpose of the type of operation eventually 
flown by the USAAC. Although the Liberator, which had 
been originally ordered by the French in 1939 to supplement 
their night bomber squadrons, was the prdominant landplane 
patrol aircraft in the final years of World War Two, the 
Coastal Command Fortresses did a valuable job in patrolling 
the Atlantic. 

Nevertheless, it was not too far removed from the 
original doctrine of the Army Air Force for its four-engined 
bombers which was to repel an enemy invasion force 
threatening the mainland USA. While apparently an unlikely 
scenario, it gave the Army some political credibility at a time 
when there would have been a very large question mark over 
which targets it was intended to mount a strategic bomber 
campaign against and how it would be carried out. Supporting 
the US forces occupying the Philippines from a Japanese 
invasion was one thing but the idea of a massive bomber 
force operating over a hostile Europe was quite another. 
Convincing Washington would not have been easy until 
events that they had not contemplated took over. 

Another view of FK187 



76 

H B B l r — * L—. . - t*0f 

A weather-beaten Fortress I under guard 

Rates of Climb plotted at the Aeroplane & Armament Experimental Establishment 

Fortress I at 44,200 lbs Fortress II at 48,700 lbs 

Height 

Sea level 
1,000 ft 
2,000 ft 
5,000 ft 
10,000 ft 
15,000 ft 
20,000 ft 
25,000 ft 
30,000 ft 
35,000 ft 

Time to 

0 min 

1.3 min 
2.7 min 
6.6 min 
10.2 min 
14.1 min 
18.6 min 
24.0 min 
33.4 min 

Rate of climb 

1,600 ft/min 

1,560 ft/min 
1,505 ft/min 
1,420 ft/min 
1,335 ft/min 
1,220 ft/min 
1,040 ft/min 

760 ft/min 
340 ft/min 

Time to 

0.8 min 
1.65 min 
4.31 min 
9.35 min 
15.15 
21.78 min 

Rate of climb 

1,200 ft/min 
1,160 ft/min 
1,060 ft. min 
930 ft/min 
815 ft/min 
700 ft/min 

Speed 

241 mph 
255 mph 
267 mph 
278 mph 
286 mph 
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PICTURE 

PAGES 

Top: Oxford NM717 of Southern Sector Communications 
Flight at Middle Wallop in May 1947 (Peter Berry) 

Upper right: Auster AOP.6 VX112 of 661 Squadron from 
Kenley ends up in a field near Romford in 1950 (P Corbell) 

Lower right: An unknown RCAF Hudson bellylanded in a 
field near Medicine Hat in 1941 

Below left: Grumman JRF-5 Goose of Flottille 8S in French 
Indochina in 1955. To avoid people walking into the props, 
someone has kindly noted the danger area by painting 
'Danger' in both French and English! 

Below right: Ready for delivery at Union Air Terminal, 
Burbank, is Hudson N7346. The turrets were fitted on arrival 
in the UK (Bernard Deatrick) 
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Above: Vampire F.I VF304, AP-B of No. 130 Squadron at Middle Wallop, May 1947 (Peter Berry) 

Below: Spitfire LF.XVI SL669, RAB-K of No.501 Squadron at Middle Wallop, May 1947 (Peter Berry) 
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FEEDBACK Masters from Doncaster 

SCD14 

The photograph in the last issue of Aeromilitaria of a Nimrod 
marked 'SCD14' has brought an immediate response from 
Harry Woodman who has provided the above photograph of 
the event. 

The photo was taken on 5 October 1931 from HMS Ark 
Royal (which became Pegasus to make way for the new 
carrier of the same name). The aircraft is not exactly a 
Nimrod but is the H.N1, originally named the Norn or Naval 
Hornet which served as the prototype for the Nimrod as 
S1577. 

After it had served its time, S1577 was used in a series 
of flotation tests to see how long it would remain afloat in the 
event of a ditching. Flotation chambers were fitted in the 
fuselage and upper wing centre section. 

In the photo, the aircraft has just been lowered into the 
water where apparently it remained above water for an hour. 
Presumably it remained attached to a crane so that it could be 
hoisted back to the surface. 

Whether the photo in AM.2/96 was taken on the same 
occasion is uncertain but it would appear to have been. 
Presumably the aircraft was earmarked as a catapult dummy 
before the ditching trials but whether it was later used for this 
purpose is not known. 

The 'S' in SCD remains in doubt but it has been 
suggested that it stood for 'Seaborne' as opposed to dummies 
intended for the shore catapults at Gosport and Leuchars. 

What is also intriguing is the way the 'serial' has been 
meticulously painted on according to the regulations laid 
down for normal aircraft. Someone has put in a lot of careful 
painting just to have it dropped in the sea. 

Wong again 

The Wong biplane has brought some comments from Mr 
L.R.Jackson who points out that the T.K.Wong Ltd painted 
on the side of the fuselage dates it as after December 1913 
when Wong became a limited company. There was a two-
seater development which just had 'Wong' on the fuselage. 
This appears in the book on Shoreham reviewed in this issue 
but dated as being built at Shoreham in 1912. 

It records that Tsoe K. Wong was born in Australia and 
came to Britain to study aeronautical technology. After 
learning to fly the Collyer-England biplane, he left Shoreham 
and eventually set up shop in Malaya with Avro 504s. 

Peter Amos has provided some details of the production of 
Miles Masters at a factory in Doncaster: 

A very interesting Phillips & Powis - Swindon 
Memorandum, dated 3 September 1942, has recently been 
discovered. This was from Mr I.D. Barr, the Chief 
Accountant of Phillips & Powis, Swindon, and was addressed 
to his counterpart C.L. Nash at Warfield, Berks., to where 
the administrative department of Phillips & Powis had been 
evacuated. This memorandum, the only document known to 
have survived from South Marston, lists all the RAF serial 
numbers allotted for all the Miles M.19 Master Mk.II and 
M.27 Master Mk.III aircraft produced at South Marston. 
Unfortunately, this most interesting and valuable document is 
not entirely accurate and contains a number of errors and 
omissions. This is somewhat surprising as Mr. Barr was 
'there at the time' but it is, however, of interest to note that 
this document recorded the RAF serials and not any 
constructor's numbers. This tends to confirm that the latter 
were not used by the South Marston factory. It is also of 
interest to note that, whilst the memorandum is dated 3 
September 1942, production of the Miles Master at South 
Marston was by no means complete at that time, with some 
200 aircraft still to be produced. The document, although 
making no mention of the Sheffield and Doncaster factories, 
is of great value as it confirms that, of the contract originally 
placed for the production of 300 Master Mk.II aircraft at 
Sheffield and Doncaster, some 190 were ultimately to be 
assembled (if not built in their entirety) at South Marston. It 
does not however, mention that the final 100 aircraft from 
that contract were cancelled. 

A Minute from DAP to DGP dated 30 September 1939 
has a footnote which confirms that, at the time, one of four 
schemes under discussion was:-

2 (c) A tentative scheme discussed with Westland Aircraft 
for the erection of additional accommodation at Doncaster 
Aerodrome for the production of Lysander in connection with 
Craven Bros, of Sheffield. 

This 'scheme' actually happened and 17 Westland Lysander 
Ills, W6939 -W6945 and W6951 - W6960, were assembled at 
Doncaster. The original contract was for 500 aircraft but the 
remaining 483 were cancelled. Phillips & Powis then took 
over the unit for the production of Master lis and it is 
believed that Craven Bros, manufactured wing components, 
with other components being made in the locality by smaller 
firms. 

Captain Don Ayre and one other, both from the Repair 
and Service Department at Woodley, went to Doncaster to set 
up the assembly line for the Master II before a change in 
official policy, not uncommon at the time, decreed that 
although components and sub-assemblies would probably still 
be made in Yorkshire, final assembly should take place at 
South Marston and this took place after the first few aircraft, 
believed to have been 10, had been completed at Doncaster. 
The large hangars were probably best suited for the repair 
and overhaul of larger aircraft and these were then used for 
the overhaul of Dakota aircraft. 

From the information contained on the individual aircraft 
history cards, it would appear that some 32 sets of 
components could have been produced in the Yorkshire area 
before production finally ceased with any remaining 
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BOOKSHELF 

Power to the Hunter by Jim Hughes 
Published by British Aerospace. 

Available from Fit Lt Bruce Hargreaves, No. 120 Squadron, 
RAF Kinloss, Grampian - £9.95 plus £2.15 postage 

roles, accommodation, etc. The division of types into classes 
means that similar types are kept together for comparison. 

Each section is well-illustrated, with additional detail 
views of many types. Transport types show internal 
dimensions and seating arrangements. 

Included are projected designs for the future which, if 
they come to fruition, should put a variety of new shapes into 
the air. 

This is a very useful book in that it answers most of the 
questions that one might want answered on the current 
international aviation scene. 

The mild fog-free climate of the Moray Firth coast was ideal 
for flying training, the original purpose of the subject of this 
book, RAF Station Kinloss, which opened in No.23 Group on 
All Fool's Day 1939 to house No. 14 FTS. In May 1940, the 
Whitleys of the newly-formed No. 19 OTU took over, 
remaining until shortly after VE-Day, by which time it was 
flying Wellingtons. From time to time, detachments of 
operational units were also briefly based there. 

Post-war, No. 18 Group, Coastal Command, took over, 
the first arrival being No.6 OTU with Lancasters, Mosquitoes 
and Beaufighters. Becoming No.236 OCU in July 1947, it 
standardised on the maritime Lancaster until these gave way 
to Shackletons in 1951, plus Neptunes the following year. In 
the meantime, the first of a series of operational units began 
to operate alongside the school. Under a further reorgan-
isation in 1956 the task and Shackletons were transferred to 
the new Maritime Operational Training Unit. When this 
moved out in 1965, the station became wholly operational, 
with the Shackletons of Nos.120, 201 and 206 Squadrons 
being later replaced by Nimrods in the anti-submarine and 
rescue role. In 1982, a new 236 OCU arrived with Nimrods, 
before returning to St.Mawgan the following year. This unit 
came back to Kinloss in 1992, soon becoming the Nimrod 
Conversion Unit. Having started with a collection of wooden 
huts, Kinloss is now the fourth largest RAF operational base 
in the UK. 

In this 120-page book, the author has amassed a varied 
selection of photograph to accompany a very readable history 
of the station. The appendices include a listing of units and 
their individual aircraft. 

Brassey's World Aircraft and Systems Directory 
Brassey's - £65.00 

With 672 pages crammed with information, this volume gives 
a comprehensive overview of all current aircraft, engines and 
missiles. It divides types into Combat Aircraft (including jet 
trainers), Electronic and Reconnaissance Aircraft, Airliners, 
Freighters and Tankers, Helicopters and Autogyros, General 
Aviation, Recreational Aircraft, Gliders and Motorgliders and 
Buoyant Aircraft (blimps!). Engines, missiles and airborne 
radar systems follow and, if in doubt as to whether an airfield 
will take the weight of your Heath Parasol, Airport Runway 
Bearing Strengths. 

Each section is arranged in country order, giving details 
of the aircraft, including first flight dates, development dates, 

Royal Air Force Bomber Command Losses -1943 
by W.R. Chorley - Midland Counties - £18.95 

Bill Chorley's meticulous listing of the aircraft lost by 
Bomber Command reaches 1943. The size of Bomber 
Command's operations can be gauged by the increasing size 
of these volumes, this one running to 494 pages. 

With a useful introduction to each phase of the 
Command's offensive, there follows daily summeries of 
aircraft lost, type, serial, code, target, crew names, fate and 
additional details as to the location of the loss and the fate of 
the crew members. 

Appendices covering 1943 give statistics of losses by 
Squadron, type and Group, squadron and training unit bases, 
evaders and escapers, prisoners-of-war and internees in 
neutral countries. 

A must for anyone with an interest in RAF history, it is 
also useful in tracing RAF aircrew personnel for family tree 
purposes and every library should have a copy as this aspect 
is obviously a growth industry. 

Coolham Airfield Remembered 
by Paul Hamlin and Ann Davies 

£12.95 plus £2.00 P&P (Europe) or £6.00 elsewhere from 
Fairlands Cottage, Two Mile Ash, Horsham, Sussex, 

RH13 7LA 

Coolham was not in the same class as Biggin Hill when it 
came to being a household name and it had a very short life 
by normal airfield standards. Nevertheless, the authors have 
compiled in this privately-published and very attractive 150-
page volume a good example of how a history of an airfield 
should be covered. 

Coolham was the home in 1944 for both Royal Air Force 
and Polish Air Force units, the twin forewords being by Wg 
Cdr David Cox, once CO of 222 Squadron and General 
Stanislav Skalski, CO of No. 133 Wing. 

Well-illustrated with 115 photographs, the various 
chapters recount the adventures of the pilots but also tell of 
the ground units that kept the aircraft in the air. The people of 
the little village of Coolham suddenly found themselves on 
the edge of an airfield which resounded to the noise of 
Merlins from the Spitfires and Mustangs. The squadrons 
involved were Nos. 129, 222, 306, 315, 349 and 485, the 
latter two being from Belgium and New Zealand. 

The memories of many of the people involved in 
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Coolham are set down to give an evocative account of one 
simple airstrip during a period of intense activity. Ground 
attack over France was the main occupation and enemy 
fighters were sometimes encountered and destroyed, giving 
the Allied air forces complete air superiority over the 
Normandy beachhead. 

This is a valuable addition to local history. Without 
these studies, much would be lost to posterity. 

Hungarian Eagles by Gyula Sarhidai 
Hikoki Publications - £14.95 

The Hungarian Air Force has not been well served in aviation 
literature and most people would be hard-pressed to name its 
main types between the wars. This book is a welcome 
addition to the gap-fillers. 

As part of the Austro-Hungarian Empire prior to 1918, 
Hungary suffered from the problems of armed services which 
spoke a dozen languages and was governed by an awesome 
bureaucracy. With the break-up of the Empire, Hungary 
found itself lacking in many of the basic requirements for an 
independent military force. The air force had a simpler role 
since it was banned by the victorious Allies. However, this 
was never a bar to air forces and, as in their larger former 
ally to the north, ways were found to keep flying. 

An airline was formed and Dept H of the Trade Ministry 
was the basis for a secret air force. This gradually increased 
flying training until 1927 when the ban on civil flying was 
totally lifted. From that time, the air force gradually acquired 
military aircraft and the embryonic aircraft industry produced 
prototypes. 

To equip the clandestine squadrons, Fiat CR 20 fighters 
were imported, followed later by CR 30s and CR 32s, plus 
Caproni Ca 101 and Ju 86 bombers. The roles of the 
photographic, communications, postal and other unwarlike 
units began to show through. Finally, in 1938, the pretence 
was abandoned. 

When Germany occupied Czechoslovakia in March 
1939, Hungary took the opportunity to occupy Ruthenia 
which brought the CR 32s into conflict with Avia 534s and 
other types. A similar quarrel with Romania was quashed by 
German intervention. In April 1941, the Hungarians became 
involved in the German invasion of Yugoslavia, followed by 
service in Russia. 

Some Fiat CR 42s supplemented the CR.32s and the first 
Re 2000s came into service. Like all of Germany's satellite 
forces, the Hungarian Air Force lacked the back-up to remain 
effective for long and supplies of Bf 109s, Ju 87s and Ju 88s 
were slow to arrive. By 1944, RAF Wellingtons were 
bombing targets in Hungary and B-17s of the US 15th Air 
Force were carrying out daylight raids which had to be 
opposed by fighters withdrawn from the front line. Not 
surprisingly, much of the Hungarian infrastructure had 
collapsed by the time the Russian army took Budapest. 

This is an interesting account, with drawings (many in 
colour) of the markings carried by the varied types used and 
tables of equipment. The 61 photographs cover a wide range 
of types and there are colour plates of unit badges. 

Very much out of the usual run of publications and of 
much use to those with a wide field of interests in military 
aviation. 

Shoreham Airport Sussex by T.M.A. Webb 
Available from Air-Britain Sales Dept - £16.25 

Shoreham has a long history, being active since 1909 
although not always on the same piece of land! Most of the 
time it has been a civil airfield but during both World Wars it 
housed military units. 

Much experimental flying took place before 1914 and 
then Shoreham became the home of training units, 
culminating in the South-East Area Flying Instructors School. 
After the Armistice, by an odd set of circumstances, the 
Canadians moved in and their S.E.5As and D.H.9As shared 
the airfield with a large stock of captured German aircraft. 

Between the wars, a well-designed municipal airport was 
built on the site and to this day the terminal building is an 
outstanding example of the type of architecture of that period. 
It still pops up in many films and TV dramas set in the 1930s. 
No. 16 E & RFTS began training pilots in 1937 but closed at 
the beginning of the war. Shoreham was used by a number of 
RAF units but on the outbreak of war also became a major 
civil terminal as Croydon was believed to be too vulnerable to 
air attack. Then the Luftwaffe turned up just over the sea 
from Shoreham! 

Despite some air raids, Shoreham continued as an active 
airfield with a good number of damaged aircraft seeking 
refuge there. We would like more information of the three 
Poles that arrived in a light aircraft from Poland. 

No.277 Squadron's air-sea rescue activities are covered 
in detail until the war moved eastwards and there was less 
scope for ASR around the area. After the war, Shoreham 
again became a centre for civil aviation with small airlines 
using it for services to France and the Channel Islands. 

With numerous photographs, this volume provides a 
good guide to one of Britain's long-serving airfields. 

Tyne/Tees Defended: 1 by E.W. Sockett BA MLitt 
Available £8.00 post free from the author at 4 Drake Close, 

Marske-by-Sea, Redcar, Cleveland, TS11 7JG 

Another local history by one of our long-serving members 
covers World War One and is devoted to RNAS/RFC/RAF 
activities in the defence of the industrial regions of north-east 
England. 

In 56 pages, it details the operations of the various air 
stations in that region, with plans of their layouts, including 
one showing where the six bombs from a Zeppelin landed on 
Redcar airfield, killing a mole. These are valuable in showing 
the exact locations of ten airfields and their buildings, the 
latter ranging from substantial to nil. Twenty-two photos 
illustrate the aircraft and personnel involved. 

As time goes by, a lot of information tends to vanish and 
the efforts of those individuals who collect it for posterity are 
valuable to the preservation of aviation history, especially that 
part relating to localities. 
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Martin Aircraft 1909 - 1960 by John Breihan, Stan Piet and 
Roger Mason - Narkiewicz/Thompson - £21.95 

The Glenn L.Martin Company has yet to be 'Putnamised' so 
this is a welcome addition to the shelf marked 'Companies'. It 
is a 208-page soft-cover landscape volume mainly of 
photographs of Martin aircraft from the earliest days in 1912 
until the company gave up aircraft production in 1960. 

In the intervening years, Martin produced the MB-series 
of twin-engined bombers, the first practicable US heavy 
bomber, T3M and T4M naval torpedo-bombers, the PM 
series of flying boats, the Model 139 monoplane medium 
bombers that fought in the Dutch East Indies and the 
transpacific flying boats epitomised by the China Clipper. 

World War Two brought the Mariner, Maryland, 
Baltimore and Marauder and post-war the Martin 202 and 404 
airliners. Other types like the Mauler were overshadowed by 
the Skyraider as was the Mercator by the Neptune. Martin's 
XB-51 was submitted as a light jet bomber but, in its place, 
the company ended up building Canberras under licence. 
After small runs of the Marlin and SeaMaster flying boats, it 
went into missile development. 

Although fairly expensive for a softback book, its covers 
encompass a wide selection of excellently-produced 
photographs. 

Spirit of Britain First by Graham Warner 
Patrick Stephens - £19.99 

The Forgotten Bomber strikes again. After a spate of books 
on Blenheim operations comes this one from the man behind 
the restoration to flight of two Blenheims. Details of this 
lengthy saga show how the Blenheim components were found, 
restored and pieced together to make an airworthy example. 
Sadly the first example had a short life but its remains and the 
experience gained has resulted in our seeing the once-familiar 
shape of a Blenheim in the skies again. 

Interspersed with the technicalities of aircraft 
preservation are accounts of the Blenheim's history and the 
people who took it into action. The 204 pages include 168 
photographs, of which 28 are in colour. The latter includes an 
beautiful shot of the black Blenheim over Blenheim Palace. 

Hawker Aircraft Ltd compiled by Derek N James 
Chalford Publishing - £9.99 

Another softback in the Archive Photographs series covers 
the wide range of aircraft produced by Hawker, from the 
Duiker to the Harrier. The total of 246 photographs illustrate 
all the types produced at Kingston and form a handy 
catalogue of the aircraft involved, which might help those 
who cannot remember what a Duiker looked like. 

Only one quibble. I would personally prefer to have two 
photographs of biplanes on a page instead of three with half 
their wheels cut off to make them fit the page. Otherwise, an 
excellent selection of images of a famous family of aircraft, 
some well-known and other that have seen less circulation. 
Plus some that are new to us! 

Aermacchi - from Nieuports to AMX by Giorgio Apostolo 
60,000 lire from GAE, Via Ampere 49, 20131 Milano 

The Macchi company built a wide variety of aircraft but are 
chiefly remembered for their Schneider trophy seaplanes and 
their single-seat wartime fighters. 

It was the licence-construction of various Nieuport 
designs for the Italian air arm during World War One that 
started Macchi off. A less-commercial transaction was when a 
Lohner Type L flying boat was captured when it forcelanded 
near Ravenna. Examination showed this to be more advanced 
than Allied flying boats of that type and Macchi began its 
series of flying boats with a slightly-modified version which 
flew only 33 days after the company was asked to replicate it. 

The single-engined flying boats continued to be evolved 
for many years, ending with a monoplane design with a pair 
of gun turrets. There were also two- and three-engined 
passenger flying boats used by Ala Littoria and in Argentina. 
But it was the racing red seaplanes that caught the eye and the 
M.39 is happily still with us in Vigna di Valle museum. 

Wartime Italian fighters suffered from under-powered 
radial engines and the MC.200 was no exception. Fitted later 
with a Daimler-Benz in-line engine, the MC.202 and MC.205 
were much more effective but too late to be of much help to 
the collapsing Fascist regime. 

Post-war, the little MB. 308 lightplane became a familiar 
sight at Italian airfields while the company filled its 
production line with Vampires and Fokker S.l ls . The 
MB. 326 jet trainer was a major breakthrough and it sold 
widely, being built also in Brazil by Embraer as the Xavante 
and South Africa as the Impala, while the type was also built 
in Australia. Currently the MB. 339 trainer and AMX fighter 
are the main preoccupation of AerMacchi. 

The 143 pages contain 305 photographs, 63 of them in 
colour, all beautifully reproduced. The text is in English. 
Time to get the Eurocheques out if you like something away 
from the usual run of company histories. 

Incidentally, from the same source comes Aerofan which 
ceased publication six years ago and is now reappearing. The 
72-page Spring issue has features on Italian night fighters 
(first time we have seen a Beaufighter in Italian hands), 
CR.32s during the air battle over the Ebro in 1937 and the 
CMASA-built Cabin Wals. All are illustrated with good 
photographs. Subscription for 1996 is 65,000 lire from GAE 
at the above address. 

The First Air War by Terry Treadwell and Alan C Wood 
Brassey's (UK) Ltd - £17.50 

This well-illustrated history of World War One aviation is a 
good introduction to anyone whose knowledge of the period is 
just beginning. Although there is little that is new, it is a 
well-written account that covers mainly British and German 
activities and aircraft. 

Some of the illustrations we cannot recall seeing before 
but it might have been more comprehensive to provide more 
detail on the French, Russian, Austrian and Italian 
contributions to the air war. 
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incomplete airframes being transferred to South Marston for 
final assembly. The first aircraft to be completed at 
Doncaster was DM200 and this was ferried out to Woodley 
by F/L Hugh V. Kennedy on its first flight on 30 October 
1941. It would then appear that the final 168 Master Mk.II 
aircraft from the Sheffield and Doncaster contract were built 
from scratch at South Marston. 

Strange tales abound in the world of aviation and one 
concerns the Master Mk.IIs parked at No. 39 MU, Colerne, at 
some time during the war. A number of these aircraft were 
parked on the airfield apparently 'out to grass' and when 'an 

old lag' was asked the reason for this the inquirer was told 
that it was because "they were all built at Doncaster and 
nobody likes flying them"! If this story has any substance 
then the RAF must have collected the ten Doncaster-built 
aircraft together. 

Despite extensive and exhaustive searches through the 
medium of the press in the Sheffield and Doncaster area, few 
details of the activities of Phillips & Powis there have come 
to light. The final 100 aircraft from the Sheffield & 
Doncaster contract were cancelled but the Swindon 
Memorandum made no mention of this. 

Whitley V Z6795 of No. 10 OTU was thought to have been ditched off The Lizard on return from an anti-submarine patrol on 
21 September 1942. However, a photo in Vie Wliitley File shows it parked on a French quayside. It was presumed to have been 
towed in and hoisted ashore. However, there still seems to be more mystery about the circumstances as Dennis Thompson has 
provided the above four photographs taken on this occasion. 

The Whitley seems to have arrived in a lighter to be hoisted in with the large crane, one suspects at Brest. The wheels and 
flaps are down which would suggest that the aircraft force-landed somewhere in Brittany, presumably close to the coast. The 
Rade de Brest has a lot of meandering inlets, something like south Devon and Cornwall in nature, and some quite large areas of 
moorland. If it did land with its wheels down, then it could have been towed to a point where it could have been taken aboard 
the lighter. 

Late 1942 was possibly too late for the Germans to be interesting in taking a Whitley to Germany for trials. Any anti-
submarine equipment aboard could more easily have been removed and despatched for test. 

Netting covers the nose as far aft as the wings. Was this a camouflage net to obscure the shape of the aircraft from 
reconnaissance aircraft? Or did the Whitley land on a beach and collect a fishing net? 
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By the time this arrives through the letter box, The Defiant 
File will have reached the Sales Dept. This 128-page 
hardback contains 102 photographs and cost £12.50 post free 
(or £16.00 to non-members). 

Also now in stock is Royal Air Force Aircraft P1000 to 
R9999 with 184 pages of updated and expanded information 
on the individual histories of RAF aircraft in these serial 
batches. As happened with the L/N volume, the original two 
volumes have doubled in size on being brought up to later 
standards. 

Hopefully, by the end of the year we will see The S.E.5 
File. If the Camel was the Spitfire of World War One, then 
the S.E.5 was the Hurricane. Full details of the individual 
histories of S.E.5s not only in the RFC/RAF but in air forces 
around the world. Eight pages of colour show the type's 
colour schemes and the 176 pages contain 263 photographs. 
Price is £16.00 to members and £20.00 to non-members. 

In this Issue 

Operational Requirements began the development of RAF and 
FAA aircraft by defining what was required for future 
Service types. We have devoted a large part of this issue to a 
listing of these ORs which we believe to be the most 
comprehensive ever published. The details should be read in 
conjunction with The British Aircraft Specifications File 
which gives minute detail of the specifications that arose from 
operational requirements. 

There are inevitable gaps in the later numbers and any 
information on these that our readers may have unearthed will 
be gratefully received. 

Puzzle Pic 

Last issue's airfield was Nutts Corner, then the civil airport 
for Belfast before being superseded by Aldergrove. 

For the one below we have gone abroad. Construction of 
the hangars is still underway and there are clues in the 
framework of those in the foreground. The presence of the 
temporary hangars suggests that flying has begun. 

Cover pics 

Front cover shows Fairey P. 4/34 second prototype K7555 and 
on the back cover is SAAB J-29 of F. 11. 

Boulton Paul Unbuilt Projects 

Alec Brew has produced a booklet on BP's projects at £2.50 
plus 50p postage containing drawings and details of these 
unbuilt aircraft. Orders to Alec at 35 Blakeley Ave, 
Wolverhampton, WV6 9HR. 
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OPERATIONAL 

REQUIREMENTS 

The Air-Britain book British Aircraft Specifications File deals 
in depth with the official system of ordering aircraft from its 
inception in the early days until the inter-war and wartime 
specification numbering ended in 1949. However, another 
layer was added to the system in 1930 with introduction of a 
preliminary Operational Requirements. These effectively 
ironed out the Service needs before proceeding to issue an 
official specification and the issue of invitations to selected 
firms to tender to it. In some instances, the originally-
perceived needs were abandoned, for one reason or another, 
and the OR lapsed. In other instances there might be a 
continuing need, extending over a period of years, in which 
case more than one Specification might be issued to the same 
OR. This system commenced with OR.l , which resulted in 
Specification F.7/30, to which a number of firms submitted 
designs, some of them private ventures. The original 
numbering system continues to the present day, the most 
recent known example being No.435, for a Hercules 
replacement. 

The OR system was introduced in the midst of the inter-
war period, with biplane types still predominating. However, 
the expansion of the mid-thirties, with the introduction of 
more complex modern types, led to an increasing number of 
channels through which the OR and Specification system had 
to pass before the first resulting aircraft. By 1934, it was 
taking over five year from the Air Staff notifying the Air 
Ministry Directorate of Technical Development (DTD) of a 
perceived requirement for a small aircraft until the first 
delivery, and anything up to eight years for larger aircraft. 

Eventually, in February 1942, AR970 was issued, this 
being a comprehensive handbook covering all aspects of 
aircraft design, replacing a multitude of separate documents 
hitherto issued for this purpose. The system that had evolved 
was for the Operational Requirements Committee to supply a 
brief memorandum of its needs to the Directorate of 
Technical Development, who would then have responsibility 
for expanding this into a full specification. In due course the 
Air Ministry Research Directorate would issue to the aircraft 
industry a specification in the form of a statement of the 
needs of the Air Staff giving, in simple form, the desired 
performance, the conditions under which the aircraft would 
be required to operate, the armament and equipment to be 
installed and any relevant strength factors. 

OR. 106 resulted in the Vickers Windsor heavy bomber 

In the early post-war years, the system was changed and 
refined somewhat, probably by the Ministry of Supply, which 
by then had major responsibilities in this field. Under the new 
system, several clearly defined steps had to be taken before a 
specification could be issued. The first was the Issue of a 
Staff Target, this being followed by a feasibility study and 
the formulation of the Staff Requirement. This was followed 
by the selection of a project study, an operational 
requirement, and finally, if the design passed all these hurdles 
and was still required, Government approval. 

The Staff Target was drawn up by the relevant Service 
department, often involving unofficial discussion with the 
industry as to what was possible given the current state of the 
art. The feasibility study would give detailed consideration to 
the technical problems involved in meeting the target, being 
commissioned from the industry by what became the Ministry 
of Defence, and indication the likely time scale for the 
design, development and production in quantity of the 
aircraft. This would be refined into the Staff Requirement, 
giving a clearer idea of what was practicable and a specific 
in-service date. 

Once the parameters of the requirement were known, the 
best and, if possible, the cheapest way of meeting it would be 
chosen. This could included the adaptation of an existing civil 
type, the purchase of a foreign aircraft or a joint venture with 
a friendly foreign Government. There would then follow a 
project sy-study on a much more closely defined basis, and 
when a manufacture had been selected, an Operational 
Requirement would be issued based on all the studies, and if 
Treasury approval was forthcoming a Specification would 
then be issued and detailed design and development could 
then continue. In some instances a Specification would be 
further refined, and progressive versions would be issued. 
Even after this, however, a project could still be halted in its 
tracks for a variety of reasons. Both the Services and industry 
might agree that the initial staff target was not such a good 
idea after all, or it may turn out to be too expensive, or the 
Government itself might pull the plug, as for instance in the 
case of the TSR-2. 

With the increasing complexity of the system, the 
original OR prefix tended to be replaced by one denoting the 
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stage it had reached, generally AST for Air Staff Target or 
ASR for Air Staff Requirement. There was also a 
proliferation of numbering sequences. Post-war, naval 
aircraft requirements were numbered from NR/Al, eventually 
extending as far as NR/A.47 until being replaced by both an 
NSR.6000-series of Naval Staff Requirements and an AW 
series of Admiralty Requirements. Experimental aircraft 
requirements were numbered E/OR. 1 to E/OR.49. The Civil 
Aviation Authority issued at least three requirements, 
numbered CA.OR.1/46 to CA.OR.3/46. From 1957, when 
the Army gained control of its own aircraft, it used a 
sequence of General Staff Requirements in a GSR. 3900 
series. There were also NATO requirements, commencing at 
NBMR.l, and European Staff Requirement of which an 
example is ESR-D. for the Eurofighter. 

With the amalgamation of control of the armed services 
into a single Ministry of Defence, there were changes in the 
numbering systems. The RAF continued with the basic OR 

series, but this could now include aircraft solely or jointly for 
the other two services, and this could be reflected in the 
prefix to the number, examples being GAST (General Air 
Staff Target) and NAST (Naval Air Staff Target). Another 
variation was to replace ASR (for Air Staff Requirement), 
with SR(A) for Staff Requirement (Air). 

In addition to all these, numerous three- and four-digit 
OR numbers have been issued from the fifties to cover 
various kinds of aircraft related equipment such as avionics 
and also assorted missiles. Another development, used from 
the mid-forties until the mid-sixties was the use of colour-
coded names for weapons and radar, such as Blue Danube, 
Orange Nell and Yellow Sun. 

Naval requirements, weapons and radar have been held 
over until the next issue for space reasons. 

Such basic information as we have on all these systems is 
listed here. Additions or amendments would be very 
welcome. 

Aircraft 

OR.l 

OR.2 

OR.3 

OR.4 

OR.5 

OR.6 

OR.7 

OR.8 

OR.9 

OR.10 

OR.ll 

OR.12 

Spec F.7/30 for single-seat day & night fighter 
Designs: Gloster SS.37 (Gladiator), Armstrong Whitworth A.W.35, Blackburn F.3, Boulton & Paul P.67 (design), 
Bristol 123, 133, Bristol 127, 128, 129 (designs), Hawker PV.3, Supermarine 224, Vickers 196 (not built), 
Westland PV.4 
Spec G.4/31 for general purpose torpedo bomber 
Designs: Vickers 253, Parnall G.4/31, H.P.47 
Spec R.24/31 for twin-engined general purpose boat seaplane 
Designs: Saro A.27, Supermarine 230/237 Stranraer, Short S.18 "Knuckleduster" 
Spec 3/35 for Saro London production 
Spec 17/35 for Supermarine Stranraer production 
Spec C.26/31 for bomber-transport 
Designs: Bristol 130 Bombay, H.P.51, A.W.23, Boulton & Paul P.69 (design), Supermarine 231 (design) 
Spec 38/36 for Bristol Bombay (Shorts production) 
Spec 47/36 for Bristol Bombay production 
Spec B.9/32 for twin-engined bomber 
Designs: Vickers 271, H.P.52, Bristol 131 (design), Boulton & Paul P.70 (design), Gloster B.9/32 (design), Fairey B.9/32 
(design), 
Spec 30/36 for H.P. Hampden production 
Spec 29/36 for Vickers Wellington I 
Spec S. 11/32 for light reconnaissance seaplane 
Design: Fairey Seafox 
Spec 40/35 for Fairey Seafox production 
Spec P.27/32 for single-engined day bomber 
Design: Fairey Battle 
Spec 23/35 for Fairey Battle production 
Spec 14/36 for Fairey Battle production 
Spec R.2/33 for four-engined general purpose boat seaplane 
Designs: Short S.25 Sunderland, Saro A.33, Supermarine 228, 232, 238, 239 (designs), Blackburn (design), 
Fairey (design) 
Spec 22/36 for Short Sunderland production 
Spec F.5/33 for two-seat fighter with front gun station 
Designs: A.W.34 (NPW), Boulton Paul P.76 (design), Bristol 140 (design), Fairey F.5/33 (design), 
Gloster F.5/33 (design), Parnall F.5/33 (design), Westland Pterodactyl Mk.VI (NPW) 
Spec S. 15/33 for GP spotter, reconnaissance & torpedo bomber 
Designs: Blackburn B-6, Gloster TSR.38, Fairey TSR.II 
Spec 12/34 for Blackburn Shark production 
Spec 38/34 for Fairey Swordfish production 
Spec F. 22/33 for twin-engined fighter with front and rear gun stations 
Designs: A.W.33 (NPW), Bristol 141 (design), Fairey F.22/33 (NPW), Westland F.22/33 (design) 
Spec B.3/34 for heavy bomber 
Designs: A.W.38 Whitley, Boulton Paul P.79 (design), Bristol 144 (design), Fairey B.3/34 (design) 
Spec 20/36 for AW Whitley III 
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The Gloster F.5/34 was one of a number of submissions to meet the requirements of OR. 14 

OR. 13 Spec P.4/34 for light day bomber 
Designs: Hawker Henley, Fairey P.4/34 
Spec 28/36 for Hawker Henley (Hawker production) 
Spec 42/36 for Hawker Henley (Gloster production) 

OR.14 Spec F.5/34 for single-seat day and night fighter 
Designs: Gloster F.5/34, Bristol 146, Fairey (design), Hawker F.5/34 (design), Supermarine F.5/34 (design), 
Westland F.5/34 (design) 

OR.15 Spec 0.27/34 for dive bomber-fighter 
Designs: Blackburn B-24 Skua, Avro 666 (mock-up), Vickers 280 (NPW), Boulton Paul (design), Fairey (design), 
Hawker (design) 
Spec 25/36 for Blackburn Skua production 

OR.16 Spec F.36/34 for single-seat day and night fighter 
Design: Hawker Hurricane prototype, 

OR.17 Spec F.37/34 for high speed single-seat fighter 
Design: Supermarine Spitfire prototype to conform to F.7/30 with R-R P.V.XII engine 
Spec 16/36 for Supermarine Spitfire I production 

OR.18 Spec A.39/34 for army co-operation aircraft 
Designs: Westland P.8 Lysander, Bristol 148, Cierva Gyroplane (NPW), Avro 670 (design), Boulton Paul P.81 (design) 
Spec 36/36 for Westland Lysander prodn 

OR.19 Spec B. 1/35 for heavy bomber 
Designs: Vickers 284 Warwick, H.P.55, A.W.39, Airspeed A.S.29 (design), Boulton Paul P.79, Bristol 159 (design), 
Fairey B. 1/35 (design), Vickers 400 (design) 

OR.20 Spec F.9/35 for two-seater day and night fighter with movable gun 
Designs: Boulton Paul P.82 Defiant, Hawker Hotspur, Fairey F.9/35 (NPW), A.W.34 (design), Bristol 147 (design), 
Supermarine 305 (design) 

OR.21 Spec R. 12/35 for high performance boat seaplane 
Designs: Supermarine 308 & 310 (NPW), Blackburn R. 12/35 (design), Fairey R. 12/35 (design) 

OR.22 Spec M. 15/35 for shore-based twin-engined torpedo bomber 
Designs: Blackburn B.26 (design), Boulton Paul P.83, P.86 (designs), Bristol 150 (design), Fairey M. 15/35 (design) 

OR.23 Spec 18/35 for Avro 652 development (Cheetah IX instead of VI) 
Designs: Avro 652A Anson, D.H.89M, Airspeed A.S.6 (design) 
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OR.24 Spec 22/35 for Wellesley development 
Design: Vickers 287 Wellesley 

OR.25 Spec G.24/35 for general reconnaissance 
Designs: Avro 672, 675 (designs), Fairey (design), Westland (design) 

OR.26 Spec 28/35 for medium bomber, Bristol 142 conversion 
Design: Bristol Blenheim 

OR.27 Spec 29/35 for H.P. heavy bomber, C.26/31 conversion 
Design: H.P. Harrow 

OR.28 Spec O.30/35 for two-seat fleet fighter 
Design: Blackburn B.25 Roc 

OR.29 Spec 32/35 for production of Queen Bee replacement target aircraft 
Designs: Airspeed A.S.30 Queen Wasp, Percival J (P.9) (design), Miles M. 10 (design) 

OR.30 Spec 35/35 for high speed aircraft (NPW) 
Designs: Airspeed A.S.31 (design), Bristol 151 (design), GAL.28 (design), Fairey 35/35 (design), Hawker 35/35 (design) 

OR.31 Spec F.37/35 for single-seat day and night fighter 
Design: Westland Whirlwind 

OR.32 Spec R. 1/36 for small general purpose flying boat 
Designs: Saro S.36 Lerwick, Blackburn B.20, Supermarine 314 (design), Fairey (design), Short (design) 

OR.33 Spec 5/36 for fleet reconnaissance amphibian 
Design: Supermarine Walrus 

OR.34 Spec T.6/36 for single-engined trainer 
Designs: D.H.93 Don, Miles M.9 Kestrel, Avro 676, 677 (designs) 

OR.35 Cancelled; possibly involved M.7/36 
OR.36 Spec 0.8/36 for naval dive-bomber reconnaissance with power turret 

Design: Fairey (design) 
OR.37 Spec S.9/36 for three-seat naval fighter spotter 

Designs: Fairey S.9/36 (NPW), Short S.9/36 (design) 
OR.38 Spec 10/36 for combined GR, TB & TB landplane 

Designs: Bristol Beaufort, Blackburn Botha 
OR.39 Spec 11/36 for interim general reconnaissance Type 149 

Design: Bristol Bolingbroke 
OR.40 Spec B. 12/36 for heavy bomber 

Designs: Short S.29 Stirling, Supermarine 316, 317, 318 (designs), A.W.38 (design), Boulton Paul P.90 (design), 
Bristol (design), Fairey (design), Vickers 293 (design) 

OR.41 Spec P. 13/36 for medium bomber 
Designs: H.P.56 Halifax, Avro 679 Manchester, Boulton Paul P.91 (design), Bristol (design), Fairey (design), 
Hawker (design) 

OR.42 Spec 23/36 for twin-engined trainer 
Design: Airspeed Oxford 

OR.43 Spec 24/36 for single-engined communications aircraft 
Design: Miles Mentor 

OR.44 Spec 40/36 for single-engined ab initio trainer based on civil Hawk 
Design: Miles Magister 

OR.45 Spec 41/36 for torpedo spotter & dive bomber reconnaissance 
Design: Fairey Albacore 

OR.46 Spec T. 1/37 for single-engined ab initio trainer 
Designs: Heston Trainer JA.3, JA.6, Miles M. 15, Parnall Heck, Airspeed A.S.36 (design), D.H.96 (design), 
Fairey (design), GAL.32a/b (designs), Percival P.22, P.23 (designs) 

OR.47 Cancelled; possibly involved T.7/37 
OR.48 Spec Q.8/37 for high speed target aircraft for FAA 

Designs: Airspeed A.S.37 (design), GAL.35 (design), Percival P.21, P.22 (designs) 
OR.49 Spec F.9/37 for twin-engined two-seat fighter 

Design: Gloster G.39 (NPW) 
OR.50 Spec F. 11/37 for twin-engined two-seat fighter 

Designs: Boulton Paul P.92, A.W. (design), Bristol 156 (Beaufighter) 
OR.51 Spec F. 18/37 for high speed single seat fighter 

Designs: Hawker Tornado, Typhoon, Gloster F. 18/37 (design), Fairey (design), Supermarine 324, 325 (designs) 
OR.52 Spec S.23/37 for special observation aircraft for FAA 

Designs: A.S.39, G.A.L.38, Fairey (design), Percival P.25 (design), Short S.24 (design) 
OR.53 Spec S.24/37 for TBR for FAA 

Designs: Fairey Barracuda, Supermarine 322, Blackburn B.21, B.29, B.36 (designs), Bristol (design), Hawker (design), 
Westland P. 10, P. 11 (designs) 

OR.54 Cancelled; possibly involved S.30/37 
OR.55 Spec 43/37 for airframes for flight testing large engine 

Designs: Folland FO.108, GAL.43 (design), Percival P.26 (design) 
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The Wsstland Lysander won the competition for OR.18's concept of an army co-operation aircraft 

OR.56 Spec 0.8/38 for two-seat eight-gun fighter for FAA 
Design: Fairey Fulmar 

OR.57 Spec Q. 12/38 for wireless-controlled target aircraft (NPW) 
OR.58 Spec 16/38 for single-engined Kestrel Trainer 

Design: Miles Master 
OR.59 Cancelled; possibly involved 17/38 
OR.60 Spec 18/38 for general reconnaissance aircraft for rapid production 

Designs: A.W. Albemarle, D.H.95 (design) 
0R.61 Spec 20/38 for Vega Gull for comms duties 

Design: Percival Vega Gull 
OR.62 Spec S.22/38 for experimental rotating wing aircraft 

Design: Hafner AR.IV, Cierva C.39, C.41 (designs), Fairey (design), Weir W.7 (design) 
OR.63 Spec 23/38 for manufacture of dummy aircraft for single-engined single-seat fighter (Hurricane), single-engined 2-seat light 

bomber (Battle) and twin-engined heavy bomber (Whitley) 
OR.64 Spec 25/38 for Q.6 for communications 

Design: Percival Q.6 
OR.65 Spec 26/38 for Vega Gull for FAA and RAF 

Design: Percival Proctor 
OR.66 Spec 28/38 for helicopter 

Design: Weir W 6 
OR.67 Drew up requirements for "The Ideal Bomber" 
OR.68 Spec T.4/39 for single-engined trainer 

Designs: Airspeed Cambridge, Fairey (design) 
OR.69 Spec R.5/39 for flying boat (NPW) 

Designs: Blackburn B.32, B.30 (designs), Fairey (design), Saro S.38 (design) 
OR.70 Spec A.7/39 for army co-operation aircraft (NPW) 

Designs: Blackburn B.34 (design), Fairey (design), Westland (design) 
OR.71 Cancelled; possibly involved N.8/39 & N.9/39 
OR.72 Spec F. 17/39 for Beaufighter production 

Design: Bristol Beaufighter 
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OR.73 Spec F. 18/39 for single-seat fighter 
Designs: Martin-Baker MB.3/5 

OR.74 Spec 19/39 for D.H.95 transport aircraft 
Design: D.H. Hertfordshire 

OR.75 Spec 20/39 for Flamingo for communications duties 
Design: D.H. Flamingo 

OR.76 Spec F.22/39 for cannon fighter 
Design: Vickers 414 (design) 

OR.77 Spec E. 28/39 for Gloster-Whittle high speed aircraft 
Design: Gloster "Pioneer" 

OR.78 Spec 1/40 for light bomber reconnaissance 
Designs: D.H. Mosquito, Short (design) 

OR.79 Spec 2/40 for twin-engined trainer (NPW) 
Designs: Caproni Ca 311, Ca 313 (cancelled) 

OR.80 Spec B.3/40 for light reconnaissance bomber (NPW) 
Design: Blackburn (design) 

OR.81 Spec F.4/40 for single-seat high altitude fighter 
Designs: Westland P. 14 Welkin, Fairey (design), GAL.46 (design), Hawker P. 1004, P. 1007 (designs) 

OR.82 Spec 5/40 for two-seat single-engined front gun fighter for FAA 
Design: Fairey Firefly 

OR.83 Spec B.6/40 for direct support bomber 
Design: Bristol Bisley 

OR.84 Spec B.7/40 for light high speed bomber (NPW) 
Designs: Bristol 161, 162 Beaumont, A.W. (design), Fairey design, Hawker P. 1001 (design), Westland (design) 

OR.85 Spec 8/40 for Oxford ambulance 
Design: Airspeed Oxford Ambulance 

OR.86 Spec F.9/40 for twin-engined single-seat fighter with Whittle engine 
Design: Gloster Meteor 

OR.87 Spec 10/40 for glider aircraft 
Designs: GAL.48 Hotspur, Slingsby T. 17 (design) 

OR.88 Spec N. 11 /40 for single-seat fighter for FAA 
Design: Blackburn Firebrand 

OR.89 Spec 12/40 for amphibian boat reconnaissance for FAA 
Designs: Supermarine 347, Fairey (design) 
S. 14/44 for Supermarine Seagull 

OR.90 Cancelled; possibly involved R. 13/40 
OR.91 Spec R. 14/40 for flying boat 

Design: Short/Saro Shetland 
OR.92 Spec 15/40HE for Spitfire conversion for PR duties 

Designs: Hestbn Spitfire PR.IV/PR.VII 
OR.93 Cancelled; possibly involved F. 16/40 
OR.94 Spec 17/40 for Wellington pressure cabin 

Design: Vickers Wellington V/VI 
OR.95 Spec F. 18/40 for two-seat night fighter 

Designs: Boulton Paul P.96. P.97 (designs), Fairey (design), Gloster (design), Hawker (design), Miles M.22 (design) 
OR.96 Spec F.21/40 for Mosquito fighter conversion 

Design: D.H. Mosquito II 
OR.97 Cancelled; possibly involved T.24/40 
OR.98 Spec X.25/40 for troop carrying glider 

Design: Slingsby Hengist 
OR.99 Spec X.26/40 for troop carrying glider 

Design: Airspeed Horsa 
OR.100 Spec X.27/40 for tank carrying glider 

Design: GAL Hamilcar 
OR.101 Spec E.28/40 for research aircraft for FAA (TBR) 

Design: Folland FO. 116 (DX160 NPW) 
OR. 102 Spec N. 1 /41 for single-seat fighter for FAA (NPW) 

Design: Miles M.20 
OR. 103 Spec B. 2/41 for 1 ight bomber 

Design: Bristol Buckingham 
OR.104 Spec X.3/41 for bomb carrying glider (NPW) -

Designs: Airspeed A.S.52 (cancelled), X.26/40 with interchangeable components 
OR.105 Spec F.4/41 for Griffon-engined Spitfire 

Design: Supermarine Spitfire XIV/20/21 
OR.106 Spec B.5/41 for pressure cabin bomber 

Designs: Vickers Windsor, Westland (design) 
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OR-146 resulted in the Short Sturgeon carrier-borne reconnaissance aircraft 

OR.107 Spec E.6/41 for high altitude jet fighter 
Design: D.H.100 "Spider Crab" 

OR.108 Spec F.7/41 for high altitude pressure cabin fighter 
Designs: Westland Welkin, Vickers 432 

OR.109 Spec F. 10/41 for single-seat fighter 
Design: Hawker Tempest 

OR.110 Spec B. 11/41 for high speed bomber 
Designs: A.W. (design), D.H.99, D.H.lOl (designs), Hawker P. 1005 (designs), Miles M.39 (designs) 

O R . l l l 12/41 for target towing aircraft 
Design: Miles Martinet 

OR.112 Covered heavy bomber 
Design: Avro Lancaster 

OR.113 C. 1/42 for transport aircraft 
Designs: Avro 685 York, Fairey (design) 

OR.114 N.2/42 for single-seat fighter for FAA (NPW) 
Designs: Blackburn B.44 (mock-up only), Saro (design) 

OR.115 B.3/42 for high performance medium range bomber 
Design: Vickers Windsor 

OR.116 E.5/42 for single-seat fighter 
Designs: Gloster GA.l (abandoned), Westland (design) 

OR. 117 H.7/42 for fighter/torpedo/dive bomber 
Design: Bristol Brigand 

OR.118 R.8/42 for flying boat 
Design: Short Seaford 

OR.119 Q.9/42 for twin-engined target tug 
Design: Miles M.33 Monitor 

OR. 120 F. 1/43 for Spitfire with redesigned wing 
Designs: Supermarine Spiteful, Blackburn (design) 

OR.121 F.2/43 for day single-seat interceptor fighter 
Design: Hawker Fury 

OR.122 TX.3/43 for two-seat training glider 
Designs: Airspeed A.S.54 (design), GAL.55 

OR. 123 N.4/43 for single-engined naval fighter 
Design: Supermarine Seafire XV/F.45 

OR.124 S.8/43 for single-seat single-engined torpedo bomber fighter 
Design: Blackburn Firebrand III 

OR.125 F/9/43 for two-seat high altitude day and night fighter 
Designs: Westland Welkin II, Folland FO. 118 (design) 
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OR.126 F. 12/43 for long range day fighter 
Designs: D.H. Hornet, Westland (design) 

OR.127 F. 19/43 for single-engined single-seat low/medium altitude day fighter 
Designs: Folland FO. 117A (design), EEC (design ex FO. 117A) 

OR.128 Single-engined single-seat high/medium altitude day fighter - requirements to be met by F. 1/43 
OR. 129 General reconnaissance 

Design: Vickers Warwick GR.II 
OR.130 General reconnaissance (searchlight version) 

Design: Vickers Warwick GR.V 
OR.131 T.23/43 for single-engined 2/3-seat elementary trainer 

Designs: Percival P.40 Prentice, Boulton Paul P. 106 (design), D.H.105 (design), Heston JC.l (design), 
Miles M.53 (design) 

OR.132 Ventura for meteorological reconnaissance 
Design: Lockheed Ventura V 

OR. 133 Wellington transport 
Designs: Wellington C.XV, C.XVI 

OR.134 Wellington GR and torpedo dropping aircraft 
Design: Wellington GR.XIV 

OR. 135 Mosquito PR 
Designs: D.H. Mosquito PR.XVI, PR.34 

OR. 136 Spitfire PR high altitude 
Designs: Supermarine Spitfire PR.XI, PR.XIX 

OR. 137 Warwick for ASR 
Design: Vickers Warwick ASR.I 

OR. 138 Warwick Transport 
Design: Vickers Warwick C.III 

OR.139 Halifax V for met recce duties 
Design: HP Halifax Met.V 

OR. 140 Anson anti-submarine reconnaissance & attack for Coastal Command 
Design: Avro Anson (design only?) 

OR.141 Anson ambulance (to be combined with Comms aircraft - see OR. 143) 
OR.142 20/43 for Kirby Cadet glider for ATC 

Design: Slingsby Cadet 
OR. 143 Anson transport 

Designs: Avro Anson XI & XII 
OR.144 0.5/43 for two-seat dive bomber/torpedo carrier 

Designs: Fairey Spearfish, Blackburn B.47 (design) 
OR.145 A. 17/43 for single-engined comms recce aircraft 

Design: Miles Messenger 
OR. 146 S. 11/43 for naval reconnaissance aircraft 

Designs: Short S.38 Sturgeon, A.W.54 (design), Supermarine (design), Westland (design) 
OR.147 Auster AOP and dual purpose 

Designs: Auster II to VII (no stated requirement for Mk.I which was a civil type purchased off the shelf) 
OR.148 13/43 for Buckingham-Brigand dual control trainer 

Design: Bristol Buckmaster 
OR. 149 B.27/43 for heavy bomber development of Halifax 

Design: Halifax III with extended span 
OR.150 S.28/43 for Firebrand with redesigned wing and improved view 

Design: Blackburn B.48 
OR.151 15/43 for civil transport development of Halifax 

Design: H.P.64 
32/46 for HP Hermes 5 
33/46 for HP Hermes 2 

OR.152 29/43 for 12-passenger civil transport 
Design: Avro Tudor I 
12/44 for Avro Tudor II 
28/46 for Avro Tudor IV 
39/46 for Avro Tudor V 

OR.153 T.21/43 for dual control trainer development of 0.5/43 
OR.154 Cancelled 
OR.155 22/43 for naval version of F.2/43 

Design: Hawker Sea Fury F.X 
OR.156 26/43 for light civil transport 

Designs: D.H. 104 Dove, Airspeed A.S.64 (design), Westland (design) 
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OR. 196 resulted in the Seafang F.32 naval fighter 

OR.157 E.l/44 High altitude jet-propelled fighter 
Design: Gloster GA.2 
23/46P for production version (cancelled) 

OR.158 Hurricane He for met duties, to replace Gladiator II in Met Flights 
Design: Hawker Hurricane Met.He 

OR.159 T.7/45 for single-engined trainer 
Designs: Boulton Paul P. 108 Balliol, Avro 701 Athena, Blackburn B.52 (design), Miles M.70 (design) 
29/46P for Boulton Paul Balliol production 
47/46P for Avro Athena production 
T. 14/47 for Boulton Paul Balliol T.2 

OR.160 X.4/44 for power-assisted version of Hamilcar 
Design: GAL Hamilcar X 

OR.161 C.3/46 for heavy freighter 
Design: GAL Universal Freighter 

OR.162 N.5/44 for naval long range fighter 
Design: D.H. Sea Hornet 

OR.163 PR.8/44 for LR photo version of Buckingham/Buckmaster (NPW) 
OR.164 A.4/45 for light communication aircraft 

Designs: Prestwick Pioneer, Cunliffe-Owen (design), Folland FO.118 (design), GAL.58 (design), Heston JC.5 (design), 
Miles M.66 (design) 

OR.165 25/43 for civil transport for European service 
Designs: Airspeed Ambassador, Westland (design) 

OR. 166 Halifax VI/GR & VI/ASR to replace ASR Warwick & GR Liberator in Japanese zone 
OR.167 7/44 for naval version of Spitfire F.21 

Design: Supermarine Seafire 46 
OR. 168 Stirling transport 

Design: Short Stirling 
OR. 169 Cancelled 
OR.170 E.6/44 for jet-propelled flying boat fighter 

Design: Saro SR/A1 
OR.171 2/44 for long range civil transport 

Designs: Bristol Brabazon, Miles M. 11 (design), Short (design) 
OR.172 Torpedo Mk.XVII version of Mosquito VI 
OR.173 Albemarle transport, last 81 aircraft 

Design: A.W. Albemarle V & VI 
OR. 174 N. 11/44 for naval LR single-seat single-engined fighter 

Design: Westland Wyvern 
T. 12/48for Trainer version of Wyvern: Westland Wyvern T.3 

OR.175 16/44 for civil transport based on Lancaster 
Design: Avro Lancastrian 

OR. 176 A.2/45 for AOP replacement for Auster 
Designs: Auster N, Heston JC.6, Miles M.66 (design) 
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OR.177 High speed communication version of Buckingham 
OR.178 Warwick for met reconnaissance 

Design: Vickers Warwick GR.II variant 
OR. 179 Lancaster III for ASR duties 

Design: Avro Lancaster ASR.Ill 
OR.180 TX.8/45 for two-seat glider for ATC 

Design: Slingsby T.24 Falcon IV 
OR.181 Civil air taxies to be bought off the peg on civil market; Percival Proctor (considered) 
OR.182 E. 10/44 for jet-propelled single-seat pressure cabin fighter based on Spiteful, designed so that a limited number could be 

converted for PR work 
Design: Supermarine Attacker 

OR.183 Catalina for ASR duties, based on Mk.IVB (NPW?) 
OR. 184 Sea Otter by Saro for ASR duties 

Design: Supermarine Sea Otter II 
OR.185 Mosquito trainer (FB.26 version) 

Design: D.H. Mosquito T.27 
OR. 186 "A" transport conversion of Liberator 

Design: Consolidated Liberator C.VI etc 
OR. 187 Halifax transport conversion 

Type A, converted at units. 
Type B, converted on production line 
Type C, production as transport aircraft; H.P. Halifax C.VIII 

OR. 188 Lancaster III for medium range GR duties (for Far East?) 
Design: Avro Lancaster GR.III 

OR.189 N. 15/44 for naval torpedo bomber development of Mosquito 
Design: D.H. Mosquito TR.33 

OR.190 19/44 for interim civil transport 
Design: Avro York 

OR.191 B.5/46 for Lincoln conversion for long range GR duties 
Design: Avro Shackleton (detailed requirements at OR.200) 

OR.192 C.9/45 for military freighter based on Bristol 170 
Design: Bristol Freighter 

OR. 193 12/47 for Miles civil transport aircraft 
Design: Miles Marathon 

OR.194 F. 13/44 for long range RAF fighter developed from Wyvern (NPW) 
OR.195 E. 1/45 for naval version of E. 10/44 

Design: Supermarine Attacker (naval) 
19/48 for production of E. 1/45; Supermarine Attacker production 

OR.196 N.5/45 for single-seat single-engined naval fighter based on Spiteful 
Design: Supermarine Seafang 

OR.197 C. 15/45? for military transport 
Design: H.P. Hastings 

OR.198 17/44 for medium range civil transport 
Design: Vickers Viking 

OR.199 B.3/45 for high speed high altitude bomber 
Design: EEC Canberra B. 1 

OR.200 R.5/46 for Lincoln adaptation for marine reconnaissance 
Design: Avro Shackleton 

OR.201 X.30/46 for medium glider 
Designs: GAL (cancelled), Folland Fol28 (design), Folland Fol31 (design), Scottish Aviation (design), 
Short SA.9 (design) 

OR.202/2 Pilotless interceptor system 
AST.203/OR.203 LR surface to surface missile: Blue Moon (NTU) 
OR.203/2 Long range expendable bomber 
OR.204 Q. 19/45 for TT version of Mosquito XVI; D.H. Mosquito TT.39 
OR.205 Lancaster for air survey duties anywhere in world; Lancaster PR. 1 (58 Sqn)? 
OR.206 Medium range transport 
OR.207 E. 18/45 for jet-propelled tailless experimental aircraft 

Design: D.H. 108 
OR.208 Cancelled 
OR.209 C.9/46 for military version of Viking 

Design: Vickers Valetta 
OR.210 York and Tudor for Prime Minister, for VIP flight of Transport Command (convert 2 Tudors to conform to Spec 29/42 

(Issue 2), but may not be ready for 9-12 months so prepare York (Spec 19/44) 
Design: Tudor Mk.3 
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The Blackburn B. 48 resulted from OR. 150 for a naval strike aircraft 

0R.211 C. 13/46 for military version of Dove 
Design: D.H. Devon 

OR.212 T. 24/46 for Anson XIX conv as nav trainer (overseas) 
Design: Avro Anson T.20 
T. 25/46 for Anson XIX conv as nav trainer (home) as Avro Anson T.21 

OR.213 N. 12/45 for single-seat long range naval day fighter 
Design: Westland Wyvern 2 [Spec NSR/A7] 

OR.214 Lancaster I for Met duties 
OR.215 T.7/45 for Martinet advanced trainer conversion, interim until new advanced trainer comes into service 

Designs: Avro Athena, Miles M.70 (design), Boulton Paul Balliol, Blackburn B.52 (design) 
OR.216 E.6/46 for long range version of Lincoln with 8,800 nm range 

Design: Avro 689 
OR.217 Workshop/freighter Viking conversion for King's Flight 

Design: Vickers 626 Viking [= VL248] 
OR.218 N.7/46 for single-seat day interceptor fighter & long range strike support 

Designs: Hawker Sea Hawk, Short S.41 (design) 
OR.219 N. 16/45 for twin-engined strike aircraft (NPW?) 

Design: Fairey (design) 
OR.220 GR. 17/45 for single-engined anti-submarine aircraft 

Designs: Fairey Q Gannet prototype, Blackburn YA.5, B-88/YB. 1, Short SB.3 Sturgeon (design), Westland (design) 
GR. 117P for production Fairey Gannet A.S. 1 
AEW. 154 for Airborne early warning version: Fairey Gannet AEW.3 

OR.221 E.20/45 for experimental four-seat helicopter 
Design: Bristol Sycamore 

OR.222 8/46 for medium range civil transport for BEA 
Designs: Vickers 609 Viceroy, Blackburn B.65 (design), Short S.43/SA.5 (design) 

OR.223 PR.31/46 for PR version of B.3/45 
Design: EEC Canberra PR.3 

OR.224 T. 26/46 for Anson XIX conv as wireless trainer 
Design: Avro Anson T.22 

OR.225 Q. 1/46 for TT version of Sturgeon 
Design: Short Sturgeon TT.2 

OR.226 N.21/45 for naval NF development from Sea Hornet 
Design: D.H. Sea Hornet NF.21 

OR.227 F.44/46 for night fighter 
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OR.227/2 Day/night fighter 
Designs: D.H. 110, Gloster Meteor NF. 10, EEC Canberra B.8 (modified), Gloster P.228 (design), Hawker P. 1056, 
P. 1057 (designs), Supermarine 511 (design) 
F.4/48forD.H.110 
Gloster GA.5 Javelin (via P.272, 276, 280 projects) 

OR.228 F.43/46 for day interceptor/fighter 
Designs: Hawker P. 1054, Gloster P.234, P.248, P.250 (designs) 
F.3/48 for Hawker P. 1067 Hunter, Bristol 177 (design), Gloster P.275 (design) 
F. 105 for Swift development & production 
F. 119 for Hunter production 

OR.229 B.35/46 for medium range bomber (10,0001b bomb load over 1,500km) 
Designs: Avro Vulcan, H.P. Victor, A.W.56 (design), Short PD.l (design), Vickers (design), EEC (design) 
E.6/48 for scale model of HP B.35/36: H.P.88/YB.1/VAS 521 
B.9/48 for Vickers Valiant production 
E. 15/48 for scale model of Avro B.35/36: Avro 707 
E. 10/49 for scale model of Avro B.35/36: Avro 707B, 707C 

OR.229/3 B. 128 for H.P. Victor production 
B. 129 for Avro Vulcan production 

OR.230 Long range bomber (10,0001b bomb load over 2,000km) 
Designs: H.P. Victor [not to tender.too similar to OR.229]; Avro (design) 

OR.231II R.2/48 for medium range future flying boat 
Designs: Blackburn B.78 (design), Saro P. 162 (design), Short PD.2 (design), Supermarine 524 (design) 

OR.232 Light rotary-wing aircraft 
Design: Bevan E. 1/48 jet helicopter? 

OR.233 Cancelled 
OR.234 F.5/49 for long range fighter version of OR.227 

Designs: D.H. 110 development, Gloster thin-wing Javelin (design) 
OR.235 F.3/47 for ground attack version of Vampire 

Design: D.H. Vampire FB.5 
OR.235 B.5/47 for tactical day bomber version of B.3/45 

Design: EEC Canberra B.2 
OR.236 Cancelled 
OR.237 F.3/47 for ground attack version of Vampire 

Design: D.H. Vampire F.4 (NPW) 
OR.238 T. 1/47 for dual control trainer version of Meteor F.5 

Design: Gloster Meteor T.7 
OR.239 B. 14/46 for medium range "insurance" bomber to less severe requirements than OR.229 

Design: Short Sperrin 
OR.240 45/46P for Sea Vampire - D.H. production 

Design: Sea Vampire 
46/46P for Sea Vampire production by EEC 

OR.241 E.27/46 for jet-propelled experimental aircraft 
Designs: Boulton Paul P. 111 /P. 120 

OR.242 34/46 for experimental four-seat helicopter based on E.20/45 
Design: Bristol Sycamore Mk.2/3 (spec superseded by M. 106D) 

OR.243 E.38/46 for swept wing version of N.7/46 
Design: Hawker P. 1052 

OR.244 T.2/49 for trainer version of B.3/45 
Design: EEC Canberra T.4 

OR.245 F. 105P for swept version of E. 10/44 
Design: Supermarine Swift 

OR.246 N.40/46 for twin-engined night fighter (superseded by E/OR.l) 
Designs: D.H. 110, Fairey design, Gloster P.231 (design), Westland (design) 

OR.247 15/46 for BEA civil transport 
Designs: Miles Marathon II, Westland design 

OR.248 C. 13/47 for meteorological version of Valetta 
Design: Vickers 654 Valetta (design) 

OR.249 T. 13/48 for Valetta crew trainer 
Design: Vickers Varsity 

OR.250 E.8/47/2 for flying model of high speed long range bomber E.8/47 
Design: Bristol 176 (design) 

OR.251 E.4/47 for 10-seater helicopter 
Design: Bristol 173 

OR.252 E. 10/47 for jet propelled tailless exptl aircraft 
Designs: Fairey FD. 1, Boulton Paul project 
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The Wickers Varsity trainer was the only aircraft built to meet OR. 249 

OR.253 Two-seat strike aircraft (NR/A18) 
Designs: D.H. 110 strike version? (design) 

OR.254 N.9/47 for naval fighter 
Designs: Supermarine 508 (superseded by N.113D (E/OR/5), Blackburn B.74 (design), Hawker P/1063 (design), 
Westland (design) 

OR.255 N. 18/47 for Vampire for flexible-deck landing 
Design: D.H. Vampire F.21 

OR.256 N. 19/47 for naval two-seat dual control Sea Fury 
Design: Hawker Sea Fury T.20 

OR.257 T. 16/48 for single-engined basic trainer 
Designs: Percival Provost, HPR.2, Auster A.9 (design), Blackburn B.80 (design), Boulton Paul P. 115 (design), D.H. 
(design), EEC (design), Elliotts EoN (design), Folland (design), GAL (design), Heston (design), Miles (design), 
Scottish Aviation (design), Slingsby (design), Westland (design) 

OR.258 Light twin-engined communications Proctor replacement 
OR.259 Lincoln (Merlin 621, 2,000nm range) 

Designs: Avro 712 Lincoln (design), Modified Avro York (design) 
OR.260 T.8/48 for elementary trainer 

Designs: D.H. Chipmunk 
T. 17/48 for Fairey Primer 

OR.261 C. 18/48 for VIP conversion of Valetta 
Design: Vickers Valetta C.2 

OR.262 Cancelled 
OR.263 B.22/48 for visual target-marking bomber version of B.5/47 

Design: EEC Canberra B.5 
OR.264 S. 14/48 for naval version of S.51 

Design: Westland Dragonfly HR. 1 
OR.265 F.24/48 for interim night fighter 

Design: Gloster Meteor NF. 11 
F. 108 for night fighter: D.H. Vampire NF. 10 
F. 111 for D.H. Venom FA.W.2 

OR.266/2 C. 115 for VIP version of Hastings 
Design: H.P. Hastings C.4 

OR.267 AOP aircraft (superseded by OR.270) 
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OR.267 Medium communications Anson replacement 
Design: D.H. Devon? 

OR.268 F.23/49 for supersonic/transonic fighter 
Design: EEC P.1A + Fairey E.103C? 

OR.269 T. 1/49 for Valetta flying navigation classroom 
Design: Vickers Valetta T.3 

OR.270 A.20/49 for AOP aircraft 
Designs: Auster AOP.9, Percival (design) 

OR.271 Cancelled? 
OR.272 U.22/49 for large high speed pilotless & NR/A. 1 target a/c & ramp [also to meet War Office Requirement 70/AA/13] 

Designs: GAF-Fairey Jindivik, Airspeed (invited to tender), Boulton Paul (invited to tender), Percival (design), 
Boulton Paul (invited to tender), Percival (design), Blackburn (invited to tender), Westland (invited to tender), 
ML Aviation (invited to tender) 
U.2S/49 for small low speed pilotless & NR/A.3 target aircraft (cancelled) 
Designs: ML-120D Midget, Airspeed (invited to tender), Westland (invited to tender), Boulton Paul (invited to tender), 
Fairey (invited to tender), Percival (invited to tender), Lines Bros (invited to tender), FoUand (invited to tender), 
Saro (invited to tender), Decollette Ltd (invited to tender) 

OR.273 Cancelled? 
OR.274 A.9/49 for Army/RAF helicopter 

Design: Bristol Sycamore HC. 10 
OR.275 M.6/49 for three-seat AS version of Sturgeon 

Design: Short SB.9 
OR.276 2/47/2 for BOAC medium range Empire 

Design: Bristol 175 
OR.277 15/49 for thin wing Vampire 1 

Design: D.H. Venom FB.2 
OR.278 T. 116 for dual trainer version of F.4/48 

Design: D.H. 110 trainer 
T. 118 for Gloster Javelin T.3 

OR.279 Medium range PR version of B.9 (cancelled); does this mean B.9/48 = Valiant? 
OR.280 H. 135D for general purpose helicopter 

Design: Westland S.55 with Leon ides Major (cancelled) 
OR.281 A. 13/49 for AOP helicopter 

Designs: Saro Skeeter, Fairey (cancelled) 
OR.282 E. 16/49 for transonic research aircraft 

Design: A.W.58 (cancelled) 
OR.283 T. 17/49 for Prince flying classroom 

Design: Percival Sea Prince T. 1 
C. 18/49 for Prince communications: Percival Sea Prince C.2 

OR.284 Cancelled 
OR.285 B. 104 for medium range target marker 

Design: Vickers Valiant B.2 (cancelled) 
OR.286 21/49 for medium range passenger transport 

Design: Vickers Viscount 
OR.287 Long range photo reconnaissance (cancelled) 
OR.288 ER. 100 for research aircraft for exploration of low speed characteristics of highly swept wings 

Design: Short SB.5 
OR.289 ER. 103 for transonic research aircraft 
OR.290 F. 122 for Canberra intruder version (cancelled) 
OR.291 M. 101 for three-seat A/S derivative of Firefly 5 

Design: Fairey Firefly A.S.7 
Trainer variant: Fairey Firefly T.7 

OR.292 Cancelled? 
OR.293 Cancelled? 
OR.294 Cancelled? 
OR.295 Cancelled? 
OR.296 Cancelled? 
OR.297 Cancelled? 
OR.298 Cancelled? 
OR.299 Cancelled? 
OR.300 C. 121 for Prince conversion for comms duties 

Design: Percival Pembroke 
OR.301 F. 124 for rocket propelled interceptor fighter 

Designs: Bristol 178 (design), Saro P. 154 (design), Short PD.7 (design), Hawker P. 1091 (design) 
OR.301/2 F. 137 for Avro 720 

F.138 for Saro SR.53, Blackburn B.97.B.99 (designs) 
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The Shackleton MR. 3 grew out of OR. 320 

OR.302 B.22/48 for Pathfinder version of B.3/45 
Design: EEC Canberra B.5 
IB. 122 for Canberra development: EEC Canberra B(I).8 

OR.302/DEVT Single-navigator Canberra version of OR.302 
OR.303/AST.303 Light interceptor fighter 
OR.304 HR. 106 for Bristol 171 development for Coastal Command 

Design: Bristol Sycamore 13/51 
OR.305 Improved Venom night fighter 
OR.306 Jet trainer (NPW?) 
OR.307 T. 1/49 for ab initio AI trainer 

Design: Vickers Valetta T.4 
OR.308 FR. 105 for Swift fighter reconnaissance aircraft 

Design: Supermarine Swift FR.5 
OR.309 PR. 118 for short-range PR version Javelin 

Design: Gloster P.350 (design) 
OR.310 PR. 105 for photographic reconnaissance Swift 

Design: Supermarine Swift PR.6 
OR.311 Cancelled? 
ASR/OR.312 T. 130 for intermediate navigation trainer 

Designs: HPR Marathon T. 11, Percival Pembroke variant (design) 
OR.313 Maritime reconnaissance trainer 
OR.314 B. 126 for low altitude long range bomber (superseded by OR.314 10.53) 

Designs: Short 186 (design), Short PD.9 (design), H.P.99 (design) 
OR.315 C. 132 for long range jet transport 

Design: Vickers V. 1000 (cancelled) 
OR.316 Cancelled? 
OR.317 Cancelled? 
OR.318 T. 147 for advanced jet trainer 

Designs: Avro 725 (design), Supermarine 554 (design) 
OR.319 HR. 144 for ultra light helicopter 

Designs: Fairey Ultra Light Helicopter, Bristol 190 (design), Saro P.507 (design), Short SB.8 (design), 
Auster B.9 (design) 

OR.320 R.5/46/3 for Shackleton Mk.2 development for A/S duties 
Design: Avro Shackleton MR.3 

OR.321 T. 16/48/4 for Jet Provost trainer 
Design: Percival P.84 Jet Provost 

OR.322 H. 135 for general purpose S.55 helicopter with Leonides engine 
OR.323 Medium sized transport, multi purpose replacement for Hastings and Valetta (cancelled 29.5.56) 

Designs: A.W. Argosy, Avro 733 (design), Short PD.16 (design), A.W.65, A.W.66 (designs), Blackburn B.104 (design), 
Vickers-Armstrongs 799 (design), Vickers-Armstrongs Viscount 800 (design for military version), Scottish Aviation Turbo 
Pioneer (design), Aviation Traders (design) 
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OR.324 B. 126T for low altitude nuclear stand-off bomber (cancelled 9.54) 
Designs: H.P.99 (design), Short PD.9 (design), Bristol 186 (design), Vickers-Armstrong (design), Avro 721 (design), 
D.H. (design), Folland (design) 

OR.325 H. 150 for general purpose helicopter 
Design: Bristol Belvedere 

OR.326 Cancelled? 
OR.327 Cancelled? 
OR.328 V/STOL transport 

Designs: Bristol 208 (design), BAC (design) 
OR.329 F. 155 for two-seat all-weather high altitude fighter (cancelled) 

Designs: Bristol 204F (design), Fairey Type V (design), Fairey FD.2 development (design), Avro 729 (design for 720 
devt), Hawker P. 1103,P. 1116 (designs), A.W. 169 (design), Saro PD. 187 (design), Supermarine 559 (design), 
EEC P.8 Lightning derivative (design), D.H. 117 (design) 

OR.330 F. 156 for supersonic high altitude reconnaissance (cancelled) 
Designs: Avro 730 (design), H.P.100, H.P.107 (designs), Vickers (design) 

OR.331 Cancelled? 
OR.332 Cancelled? 
OR.333 Supersonic bomber 

Designs: Avro 730 (design), Blackburn B.l 11 (design) 
OR.334 RH. 142D? for Fairey Rotodyne 'Z' (2nd prototype) 
OR.335 Cancelled? 
ASR.336 AH.247 for Army helicopter 

Design: Westland-Bell Sioux 
OR.337 F. 177 for high altitude mixed power plant interceptor 

Design: Saro SR. 177 (cancelled) 
OR.338 Cancelled? 
GOR.339(Interim) Supersonic tactical strike reconnaissance (initial study for Canberra replacement) 

Designs: Blackburn B. 103A (design), de Havilland Sea Vixen mod (design), Supermarine 565 (design), Hawker P. 1121, 
P. 1125 (designs) 

GOR.339(Full) Supersonic tactical strike reconnaissance (superseded by ASR.343) 
Designs: Avro 739 (design), H-S P. 1129 (design), Blackburn B.108 (design), D.H. Christchurch (design), EEC P. 17 
(developed into TSR.2), Fairey (design), Gloster T-W Javelin derivative, Handley Page (design study), Supermarine 571 
(developed into TSR.2), Bristol 204 (design), Short PD.17 (design) 

OR.340 Nuclear powered aircraft propulsion system 
OR.341 Cancelled? 
OR.342 CC.207 for light fixed wing Army liaison aircraft 

Design: DHC Beaver AL. 1 
ASR.343 RB. 192 for tactical strike reconnaissance aircraft weapons system 

Design: BAC TSR.2 (cancelled) 
OR.344 C. 195 for tactical transport 

Design: A.W. Argosy 
GOR.345 GAR.214 for tactical ground attack reconnaissance 

Design: Hawker P. 1127 
OR.345 Above superseded by joint Naval/Air Staff Requirement No.356 ground attack/all weather interceptor 

Designs: BAC.584 (design), A.W.406 (design), Alliance P.24 (design) 
OR.346 ER.206 for joint RAF/RN LR interceptor 

Designs: Blackburn B. 123 (design), Hawker P. 1131 (design), D.H. 127 (design), Vickers Weybridge (design) 
OR.347 Cancelled? 
OR.348 Cancelled? 
OR.349 RG.234 for ground effect machine (hovercraft) 

Design: Westland SRN.3 
OR.350 MR.218 for maritime reconnaissance (cancelled) 

Designs: Avro 784 (design), Vickers/BAC 775 (design) 
ASR.351 C.225/C.241 V/STOL medium range transport 

Designs: BAC-208 (design), BAC-222 (blown C. 130-E design), Short SC.5/21 (PD.47 blown Belfast) (design), 
A.W.681 (design), EEC P.36 (design) 

OR.352 Cancelled? 
OR.353 AH.223 for Army light autogyro 

Designs: Wallis-Benson 
OR.354 Cancelled? 
OR.355 Cancelled? 
OR.356/ F.242 GA/AW interceptor 

Design: Hawker P. 1154 (cancelled) 
A.W.406 Joint Air Staff/Naval requirement 

Design: Vickers 584 (design) 
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The Nimrod beat a modified Trident to fill OR. 381 

OR.357 Maritime reconnaissance 
Designs: Short PD.69, Avro 776,784 (designs), H-S Trident variant (design), AW/HS.681 derivative (design), A.W.681 
with Comet wings design), AW designs based on Trident, Vickers VC-10 conversion (design), CL-44 variant by BAC 
(design), HS. 1011 SST variant (design) 

NAST.3587NASR.358 H.249 for joint naval/air staff helicopter 
Designs: Boeing Vertol Chinook, Westland (design) 

OR.359 Heavy transport/ASW helicopter 
Design: Westland WG.3 (design) 

OR.360 Cancelled? 
OR.361? Light observation helicopter 

Design: Westland WG.4 (design) 
GAST.361 RG.245 for hovercraft (cancelled) 
AST.362 Supersonic strike & trainer 

Design: BAC P.45 (design) 
OR.362 Cancelled? 
OR.363 Cancelled? 
AST.364 Long range strategic transport 

Designs: BAC (design), Hawker-Siddeley (design), Short SC.5/41 & SC.5/45 (designs) 
OR.365 Medium transport helicopter 

Design: Westland WG.2 (design) 
ASR.366 AH.247 for light helicopter 

Design: Westland-Bell Sioux 
OR.367 Vulcan/Blue Steel 
OR.368 Cancelled? 
OR.369 Cancelled? 
OR.370 STOL short range tactical transport 

Design: Avro Andover CC. 1 
ASR.371 C.203 for long range strategic freighter 

Design: Short Belfast C. 1 
OR.372 Vulcan development 
ASR.373 C.219 for transport 

Design: H-S Andover CC.2 
ASR.374 Cancelled? 
ASR.375 T.233 for navigation trainer 

Design: H-S Dominie T. 1 
ASR.376 Cancelled? 
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ASR.377 C.237 for transport 
Design: H-S Andover C. 1 

ASR.378 C.239 for long range transport 
Design: BAC/Vickers VC. 10 C. 1 

ASR.379 C.238 for Beagle B.206 as communications aircraft 
Design: Beagle Basset CC. 1 

ASR.380 Low-level V-bomber operations 
ASR.381 MR.254 for maritime reconnaissance aircraft 

Designs: H-S Nimrod MR. 1, H-S 800 Trident variant (design) 
ASR.382 Cancelled? 
ASR.383 265 for pressurised Jet Provost 

Design: BAC Jet Provost T.5 
ASR.384 SR.255 

Design: H-S Harrier GR. 1 
ASR.385 Cancelled? 
ASR.386 T.259 for P. 1227 dual control variant 

Design: H-S Harrier T.4 
ASR.387 Cancelled? 
ASR.388 260 for Anglo-French variable geometry aircraft (cancelled) 
ASR.389 266 for special reconnaissance Nimrod 

Design: H-S Nimrod (MR.2?) 
ASR.390 Cancelled? 
ASR.391 Cancelled? 
ASR.392 Ground-attack/reconnaissance aircraft 

Design: Tornado GR. 1 
ASR.393 270 for Victor tanker 

Design: H-S Victor K.2 
ASR.394 274 for Shackleton Mk.2 in AEW role 

Design: H-S Shackleton AEW.2 (NPW?) 
ASR.395 All-weather fighter 

Designs: Tornado F.2/F.3 
AST.396 Anti-armour all-weather strike STOVL or STOL (replaced by AST.403) 

Designs: BAC Jaguar derivatives (designs), Tornado variants (designs), Harrier B (design), HS. 1182 (design), 
HS. 1184/1185/1190 (designs), HS.1197 Buccaneer variant, Blackburn P. 153 (HS.1190) (design), Blackburn P. 154 (design) 

AST.397/ 281 for Hunter/Gnat replacement jet trainer (replaced by AST.403) 
Design: H-S P. 1182 Hawk T. 1 

ASR.397 No information 
Design: BAC Warton P.59 (design) 

ASR.398 283 
Design: SAL Jetstream Srs.200 

ASR.399 Cancelled? 
ASR.400 290 

Design: H-S Nimrod AEW.3 
ASR.401 282 for primary pilot trainer 

Design: SAL Bulldog Srs. 100 
ASR.402 Not issued 

Design: Westland Sea King HAR.3 (NPW) 
AST.403/ Harrier & Jaguar STOVL replacement (superseded AST.396, with emphasis now on air-to-air with ground attack 

secondary) (replaced by AST. 409/414) 
Designs: BAC P.95, P.96, P.97 (designs), Blackburn P. 153 (HS.1204) (designs), Blackburn P. 158 (HS.1207) (designs), 
Blackburn P. 160 (design), Hawker Kingston HS.1205 (design), 

ASR.403 Became Jaguar only replacement then lapsed and superseded by AST.410) 
AST.404/ Puma/Wessex replacement with 2 R-R/Turbomeca (replaced by AST.432) 

Design: Aerospatiale Puma (design) 
ASR.404 Seven-ton light support helicopter, Wessex and Puma replacement, RTM32 & British avionics 

Designs: Westland WG.30 (design), Short/S S.70A (UH-60 Black Hawk) 
GAST.405 Army battlefield surveillance vehicle 

Designs: Fit Refuelling-GEC Phoenix, BAe Dynamics (design), AEL Ltd (design) 
ASR.406 K.294 for civil VC. 10 tanker conversion 

Design: BAe VC.10 K.2/K.3 
AST.407 Requirement for 20 Super A.S.332 Puma (cancelled 1980) (replaced by AST.418) 
ASR.408 C.296 for Devon/Andover replacement (overtaken and replaced by order for 4 HS. 125-700 in 3.83) 

Designs: Beechcraft King Air (NPW), SAL Jetstream 31 (NTU) 
ASR.409 GR.297 for second generation Harrier 

Design: BAe Harrier GR.5/AV-8B 
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AST. 397 laid down the requirements for a Gnat replacement and resulted in the Hawk 

AST.410 Mach 2 Plenum-chamber-burning V/STOL fighter (withdrawn) 
Designs: BAE Warton P. 103 (design), BAe P. 1214 Kingston/Brough (design) 

411 No information 
AST.412 T.301 for Jet Provost replacement trainer 

Designs: Short Embraer Tucano T. 1, Hunting Firecracker, BAe/Pilatus PC-9, Westland/Australian A. 10 (design), 
BAe/BroughP.164 

AST.413 Tanker version of TriStar 
Design: Lockheed TriStar K. 1 

AST.414 Agile combat aircraft for RAF (replacement for AST.403) 
Design: EFA/EAP (indirectly) 

SR(A).414 Short range highly agile air defence/offence support aircraft to replace Jaguar & Tornado 
Design: Euro fighter 2000 

AST.415 VC-10 tanker conversion 
Design: VC-10 KMk.4 

AST.416 VC-10 tanker conversion with wing pods 
Design: VC-10 C.l(K) 

AST.417 Tornado MLU 
Design: Tornado GR.4 

AST.418 Medium light helicopter for RAF 
Design: Agusta/Westland EH-101 Merlin HC.3 

419 No information 
SR(A).420 Nimrod MR.2 replacement 

Design: BAe Nimrod 2000 
421 No information 
422 No information 
423 No information 
AST.424 Chinook upgrade 

Design: Boeing-Vertol Chinook HC.2 
AST.425 Future Offensive Aircraft (Tornado GR. 1 replacement) 
426 No information 
427 No information 
AST.428 Army attack helicopter (ex GSR.3971) 

Design: McDonnell Douglas AH-64 Apache 
429 No information 
430 No information 
431 No information 
AST.432 Light Support Helicopter to replace Wessex & Puma 
AST.433 Medium Support Helicopter to replace Chinook 
434 No information 
SR(A).435 Hercules replacement 

Design: Lockheed C-130J 
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The production version of the Saro London was covered by OR. 3 

ASR.375 resulted in the modification of the Hawker-Siddeley HS.125 to the Dominie T.l 

V 
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PICTURE 

PAGES 

Top: Obviously trying to avoid being shot at by friends is 
this Nieuport 12 two-seater of No.l Squadron at St.Pol. Or 
could it be that the painter had not read the instructions? 

Right: A Mosquito B.25 built in Canada, KB643 was with 
No. 162 Squadron when it undershot landing at Buckeburg on 
28 April 1946 

Bottom: A Royal Naval Air Service KB.A. flying boat on 
the beach. From the background, it would seem to be more 
likely to be Calshot than Lee-on-Solent. 

25??*1 
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The Beardmore W.B.I was the Scottish 
ship-builders and engineering works' 
first essay into aeroplanes of its 
own design. Having a licence to build 
D.F.W. biplanes, Beardmore undertook 
construction of B.E.2Cs before getting 
G. Tilghman Richards to begin work on 
its own designs. The W.B.I was built 
as a two-seat bomber powered by one 
of Beardmore's own Adriatic engines 
in 1915. It remained a prototype and 
is seen in a field at Dalmuir. 
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The first Blackburn G.R patrol 
seaplane, No. 1415, at the Isle of 
Grain for tests in 1916. Based in 
the earlier T.B. anti-zeppelin sea-
plane, it had two 150 hp Sunbeam 
Nubian engines and folding wings 
to conserve hangar space. With a 
crew of three it had an endurance 
of eight hours. A second G.P. was 
built with Rolls-Royce Falcons but 
the type did not go into production 
although it paved the way for the 
Kangaroo. 

A Focke-Wulf FW 190 landed in error 
at West Mailing on 17 April 1943 
and was taken to the RAE at Farn-
borough for tests. Given the serial 
PE882, this example turned out to be 
a FW 190A-4/U8 with a 1,700 hp 
B.M.W 801D-2 engine. Later it was 
passed on to No. 1426 (Enemy Aircraft) 
Flight as part of a flying circus of 
enemy types that toured RAF and 
USAAF bases until it caught fire and 
crashed near Collyweston on 13.10.44 
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... v\%,vv 
Westland-built D.H.9A loses its under-
carriage in a heavy landing while 
serving with No. 4 Flying Training 
School at Abu Sueir, Egypt. 

FR2763 was another D.H.9A, this 
time built by F. W. Berwick & Co. 
It appears to have demolished a 
tender while wrecking itself. The 
'R' in the serial denotes that it 
had already been rebuilt once but 
when this accident happened is not 
known. 

1 

Avro 504N J8716 was also with No. 
4 FTS when it had this accident but 
it was rebuilt before colliding with 
J8981 near Abu Sueir on 8 January 
1930. (Photos from N.D.Welsh) 
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Another Beard more design was the more-
utilitarian WB.IV fleet fighter-
reconnaissance aircraft. Designed for 
operating from turret platforms and 
carriers, it was built with a boat-type 
hull that would stand up to the 
inevitable ditching and had fitted 
pick-up cable anchorages for hoisting 
inboard. The pilot sat ahead of the 
wings with the engine behind him. N38 
was tested in the summer of 1918 but 
the war had ended before any decision 
on production was taken. 
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Preserved in the Musee des Armes in 
Brussels is Hanriot No.79. Painted 
with the thistle emblem of 9eme 
Escadrille, it was the standard wartime 
fighter of the Belgian air arm. Before 
and for some time after World War Two, 
the Hanriot was invariably described as 
being a Belgian design in most public-
ations, presumably because it was 
never mentioned in connection with 
French fighter units, only Belgian. 

mm 

The Hanriot H.D. 1 was a French-
designed single-seat fighter that 
did not join French fighter 
squadrons but served with the 
Belgian air arm. In addition, 
Macchi in Italy built the type under 
licence, a total of 901 being 
quoted. 
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FEEDBACK 
The High Speed Fury 

The photos of the HS Fury on pages 24 and 42 raised some 
queries and, fortunately, produced some answers. 

Dave Birch points out that K3586 was rebuilt after the 
accident on page 24 despite its rolled-into-a-ball appearance. 
It went to Rolls-Royce at Hucknall to test the evaporatively-
cooled Goshawk engine and later the Kestrel XVI. 

The Fury on page 42 is not. It is a Firefly HI! From the 
lack of markings, it seems to have been a Fairey aircraft 
when it crashed and the hangar, originally thought to be 
Martlesham, is actually the one at Heath Row which later 
became the Central Area fire station. 

Comparison of the various holes ties in with the Firefly 
HI. As it had spats, presumably it was not one intended for 
Belgium so would be the Fairey demonstrator. 

The Gordon in the hangar spent as much time at Faireys 
as at Martlesham Heath 

Hornet PX306 

Sqn Ldr R A Harvey has sent in some comments on the 
demise of PX306 as set out in The Hornet File which ran 
away at Church Fenton while serving with No.41 Squadron. 

The accident was put down to the throttle clamping nut 
not being tightened. However, this was not so despite the 
remarks that appeared in the accident report. 

Corporal Drury had replaced a component on the right-
hand engine and started the engine to check that all was 
satisfactory. Chocks were in position and the brakes held by 
the parking catch. The throttle was closed and the friction nut 
tightened so that it could not open accidentally. 

On pressing the starter button, the engine fired 
immediately - and immediately went to full power. The right 
wheel jumped over the chock and the Hornet spun round. Its 
tail hit the wing of PX277 and broke the tail unit off PX306. 
The elevator cables were drawn rearwards which pulled the 
stick back against Cpl Drury's stomach so that he could not 
reach the magneto switches on the far right corner of the 
instrument panel. 

Everyone scattered and nothing could be done to help the 
occupant as the Hornet spun round like a top. Eventually he 
managed to reach the switches and stopped the engine. He 
was injured and suffering from shock but after several days in 
SSQ returned to duty. 

The cause was eventually traced to a failure of the 
flexible coupling between the boost control and the throttles 
which allowed the throttles to go wide open. Maximum take-
off boost was 189 lb psi but, at sea level that occurs with the 
throttles only about one-fifth open. With the throttles 
disconnected and thereby wide open, the boost probably 
reached around 50 lb psi, hence the enormous power. 

So, Corporal Drury was blameless and had done 
everything correctly. One of the things this illustrates is the 
tendency for accident reports to read differently from what 
actually happened. They were initially compiled on the unit, 
then submitted to the Station Commander and then passed to 
the AOC for consideration. 

A Court of Inquiry was often set up where the cause was 
obscure. Hence, the accident card, which was a summary of 
the details from the Form 765c, tends to sometimes fill up 
with sometimes contradictory opinions. 

PB-1W with Coastal Command 

We do not recall having seen any reports or photographs of 
the visit of a US Navy Fortress to the UK in June and July 
1948. 

As part of its research into anti-submarine warfare, 
Coastal Command asked the USN for a loan of a PB-1W 
Fortress fitted with Cadillac-CIC for evaluation. This was 
agreed and the programme of trials was set out. On 1 June 
two PB-lWs arrived at Thorney Island for inspection by 
Telecommunications Research Establishment . On 4 June, 
they went to Ballykelly and between the 7th and 14th, took 
part in anti-submarine trials with the Air-Sea Warfare 
Development Unit. Between the 14th and 21st, one aircraft 
went to Defford and one to St.Eval, returning to Thorney 
Island. From 25 June to 5 July, they took part in exercises 
with Flag Officer Submarines from Fort Blockhouse at 
Gosport. Finally, from 9th to 15th July, they were evaluated 
by ASWDU at Ballykelly before leaving for home. 

Kite Barrage 

Soon after the outbreak of World War Two, a proposal was 
raised for the use of kites in the defence of Scapa Flow. 
These could be produced quickly and it was suggested that 
winches could be easily modified from Austin Seven cars. 

The kites could be flown in winds of over 15 mph, a 
commodity normally to be found in the Orkneys at all times. 
The kites would carry Long Aerial Mines. RDADO replied 
that in two months 1,000 kites, 500 mines and 500 modified 
Austins could be produced. 

By November 1939, two hundred 3-foot and two hundred 
2-foot had been ordered from Lighting Trades Ltd. 
Production started at fifteen kites per week and would rise to 
fifty. One hundred aerial mines were ordered from Venners 
Time Switches Ltd and one hundred parachutes of 3 ft 2 in 
diameter from Wippell Bros., Exeter. 

As is often the case, the files die out at this point apart 
from a note that the Asst Chief of Air Staff was shown kites 
as proposed for use at Scapa at the Research Station at Exeter 
on 1 April 1941. What happened in the meantime is very 
obscure but lack of support from the Air Staff seems to have 
killed the idea at a fairly early stage. 

Probably, the main objections came from the Admiralty 
who did not fancy kites flying around the Home Fleet with 
explosive devices tied to them. Besides, they might confuse 
the AA gunners as they threw up their impenetrable barrages 
at any intruding aircraft. It was a widely-held opinion that 
these would be lethal to any aircraft - apart from the Queen 
Bees they normally shot at, of course. 

Puzzle Pic AM.2/96 

Much ploughing through drawings of airfield lay-outs taken 
from the old 6-inch OS maps in the National Library of 
Scotland in the early 1960s has brought up one airfield that 
seems to fit the photograph which has failed to surface. It is 
Warboys. 

The layout is unconventional in that the northern 
peritrack is very close to the runway. The layout of the 
perimeter is also very regular, presumably because of the 
relatively flat land on which it was built. Other airfields had 
to conform to the lie of the land and sometimes wandered off 
into the countryside. 
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SAM beginnings 

During World War Two, SAM stood for short aerial mine 
and not surface-to-air missile. The story of the short aerial 
mine and its later development, the Long Aerial Mine, is 
fairly well-known. 

The idea of planting an aerial minefield across the path 
of an approaching bomber force was a logical one. Anything 
which could cause damage to individual aircraft or disrupted 
the formation made it easier for defending fighters. The 
resulting scenario of an elderly Harrow trailing a line of 
mines in front of a single enemy bomber at night was not 
quite what was envisaged when the scheme was mooted. Then 
it was assumed that the threat came from formations of 
bombers in daylight whose interlocking defensive guns would 
have made it a difficult and dangerous target for fighters. 
Aircraft dropping mines across its path would be out of 
harm's way since there could be no escorting fighters to 
worry about! 

The SAMs that were later put into service were not the 
first of their kind and it appears that the initial purpose of 
SAMs was as a bomber defence weapon. During 1939, a 
series of trials took place to gauge the effectiveness of 
launching a device from bombers to disable, or at least 
discourage, pursuing fighters. 

The three components were a small parachute, 100 foot 
of cable and an explosive device. These could be packed in 
cylindrical containers five inches in diameter. As the lethal 
mine had not been fully developed, trials were begun with 
dummy mines. 

The release method was at first undecided although using 
the flare chute seemed the logical way to release them. On 
Battles and Blenheims, the camera hatch could be used. For 
training and trials purposes, a lead weight replaced the 
explosive charge and the canisters could be carried on light 
series carriers under the wing or fuselage. 

Release would be controlled by the observer using the 
drift sight. If released when the fighter was 400 yards away, 
there would be little time for it to evade the cable. 

In January 1939, it was proposed that Air Fighting 
Development Unit at Northolt should hold trials with 
Whitleys, Wellingtons and Hampdens. Four aircraft of each 
type would be required plus one reserve. No. 38 would supply 
the Wellingtons and No.49 the Hampdens. 

No.5 Group raised objections. They were still converting 
from single-engined aircraft and most crews were still 
untrained on the type. Bomber Command insisted that the 
trials were important but that six only need be sent to provide 
the necessary box of six aircraft. Helpfully, it was suggested 
that the Hampdens need only have a single pilot to avoid 
disrupting the training programme. Whoever wrote that 
presumably had never looked inside a Hampden! In the event, 
these trials never took place at Northolt. 

War had broken out before the trials began. On 18 
October 1939, a Harrow responded to a stern attack by a 
Fairey P.4/34 by dropping 14 mines, seven of which were hit 
by the target aircraft. 

The P.4/34 belonged to the Royal Aircraft Establishment 
which had set up an armament trials unit at Exeter. The actual 
dropping trials were supervised by Wg Cdr H.V. Rowley of 
the Research Dept of University College, Exeter. 

It was soon found that much depended on the approach 
path of the fighter and the attitude of the bomber. A second 
trial with a Battle showed that of 12 mines dropped from the 

Harrow, seven landed on target. If any one of these had 
resulted in the cable being drawn over the wing so that the 
explosive was pulled into the aircraft, the resulting explosion 
would have destroyed the aircraft. 

However, when another dozen were released in a fairly 
steep dive, five hit the fighter. Deflection attacks were more 
difficult and required accurate evasion tactics and release of 
the mines at exactly the right time. Only three out of twenty 
made contact under these circumstances. A test using a 
Defiant making a low stem attack still scored one hit with two 
mines and a similar attack by a Spitfires resulted in nine hits 
out of twelve. Using the drift sight for launching, a Blenheim 
scored seven hits from twelve releases on another Blenheim. 

The bomb was intended to self-destruct after ten seconds 
to avoid damage on the ground. Wg Cdr W.E. Staton, CO of 
No. 10 Squadron, was keen to use these mines during night 
raids. He reasoned that enemy night fighters would never 
know what had hit them and the device would remain secret 
longer. The Wellingtons would use their Wingtip Drogue 
Tackle, another device that needs looking into. 

Further trials were arranged at Northolt with the Air 
Fighting Development Unit. No. 107 Squadron was allotted 
the task of providing the bombers and three were fitted to 
carry SAMs. AFDU had moved the site to Tangmere where 
the trials could be carried out over the sea. Fit Lt Saunders, 
and FOs Tuck and Welford of No. 65 Squadron were given 
the task of flying the Spitfires, fitted with G.42 cine cameras. 
Other cameras were fitted to the Blenheims to record aft and 
a pair of Blenheims from 604 Squadron were given the task 
of observing and photographing the releases. 

The results were much less successful with three 
experienced Spitfire pilots chasing a trio of Blenheims. Very 
few hit were obtained, usually only when the fighter came in 
low astern. The final report showed ten hits during 24 
attacks. Up to twenty SAMs were released at a time. A total 
of 240 were expended during this stage of the trials. Although 
the percentage of hits was low, if the devices had exploded, 
then presumably ten enemy fighters would have been 
destroyed. 

Meetings at the Directorate of Armament Development 
at the Air Ministry followed. Considerable difficulty had been 
met in the design of the wire but Mechanical Remote 
Controls Ltd at Chadwell Heath had successfully designed the 
release mechanism. Each mine was contained in a 12 inch 
long and five inch diameter container which contained a 27-
inch diameter canopy. By August 1940, the mine was cleared 
for production. 

Bomber Command's final opinion was that the SAMs 
were not of any great use in bombers fitted with tail turrets 
but might be useful with more lightly-armed aircraft such as 
the Blenheim, Boston and Fortress. 

At this point, as is often the case, the official records 
seem to die out. Probably the aerial minefield scheme seemed 
a better use for the production mines as German night 
bombing increased. Used at night, the enemy bomber would 
not see the mines floating ahead of it and the old Harrows 
plodded around with only one possible success when a 
bomber disappeared off the radar screen on passing into the 
fuzz caused by a Harrow and its mines. 

Fighter Command also had a keen interest in the mine 
trials but from the opposite side. Hugh Dowding wanted to 
know what the enemy might deploy against his fighters. At 
the same time, he wanted more effective ways of dealing with 
bombers, hence the aerial minefield scheme. 
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BOOKSHELF 
Battleship and Cruiser Aircraft of the United States Navy 

by William T Larkins - Schiffer -$49.95 

Bill Larkins is famous for his research into US Navy aircraft 
and this volume bids well to be the most beautiful book of its 
type this year, or possibly decade. 

Admittedly, he has a head start in dealing with aircraft 
and the sea with the bonus that firing the former off catapults 
over the latter adds to the photographic interest. 

Over 500 photographs appear on glossy paper with 
scarcely the slightest lapse in the uniformly high quality of the 
prints. Many were taken in California so the sunny (pre-
smog) climate made for sharp photographs. 

After a start with flying and landing-on decks on a 
couple of cruisers, work started early on catapults. Oddly 
enough, the widespread practice of fitting fiying-off platforms 
on battleship turrets and on cruisers did not reach the US 
Navy until after the end of World War One, even though 
some US battleships joined the Grand Fleet before the 
Armistice. Hanriot HD-2s were the favourite type for this but 
Camels and Sopwith 1 V2-strutters were also in use. One 
surprise is to see a S.E.5A on the turret of Mississippi but we 
are told this was just for transport and the type was not used 
for this purpose. 

A long line of central float seaplanes (and some 
amphibians) followed. They were brightly coloured and the 
various markings applied are meticulously recorded. Many 
hopefuls fell by the wayside, including some amphibians of 
the Walrus-class. The USN stuck to seaplanes until the end 
when the trim single-seat Curtiss SC-ls left service in 1949. 

There are copious notes on the development of catapult 
aircraft, the methods of operating and the hazards thereof, 
assignment of units and the numbers of aircraft carried at 
various dates between 1924 and 1949 showing the 
complements of each aircraft-carrying ship. Regulation 
markings are given in detail although some ships had their 
own ideas of how to apply them. 

The old Curtiss SOC appears in quantity - until the 
dreaded S03C-3 appeared to replace them. After some near-
mutinies, the old biplanes went back on cruiser catapults and 
everyone breathed a sigh of relief. 

The captions are well-detailed and illustrate the 
equipment used and the way aircraft were handled, especially 
the long fending poles that tried to preserve wingtips and the 
towed nets that landed aircraft latched on to. The proof-
reading is good; we only spotted one glitch when British 
Guiana turned into Guinea on the other side of the South 
Atlantic. 

Even a Fleet Air Arm Walrus K8341 on York and Seafox 
K8581 N9K of 718 Squadron put in an appearance aboard 
visiting Royal Navy warships plus a trio of Loire 130s aboard 
an anonymous French cruiser. 

This is certainly one for anyone interested in naval 
aviation. 

Flying to the Limit by Roland Beamont 
Patrick Stephens - £17.99 

Roly Beamont is a well-known name in the field of test flying 
and his autobiography is replete with nostalgia. 

The author began his flying career in January 1939, 
when he was posted to No. 13 E&RFTS at White Waltham, 
followed by a move for advanced training to No. 13 FTS at 

Drem on Harts and Audaxes before proceeding to No. 11 
Group Pool at St.Athan for operational training on Hurricanes 
and Harvards. First squadron posting was to No. 87 Squadron 
in France. 

The Battles of France and Britain are passed over very 
quickly to reach Bea's first experience of test flying - as a 
production test pilot at Hawkers, Langley. The arrival of the 
Typhoon with all its teething problems was followed by a 
posting to command No.609 Squadron, flying Typhoons. 
Then back to Langley to test the new Tempests before going 
to command a Tempest Wing. 

Post-war test flying began with Glosters, De Havilland 
and English Electric, where Bea became completely identified 
with the Canberra in the eyes of the public. The long saga of 
the Lightning followed from the rather bleak P.l to the 
purposeful operational marks. 

The ill-fated TSR.2 fell foul of some weird political 
beliefs but Bea went on to test-fly the Jaguar. 

The book is well-illustrated, with the early section full of 
the author's own photographs. It is a very readable account of 
an extraordinary flying career. 

Avro, The Blackburn Aircraft Company, Supermarine 
and Hendon to Farnborough 1932 - 1972 

Chalford Publishing - £9.99 each 

Four new titles have appeared in the Archive Photographs 
Series, all containing a wealth of interesting photographs. 

Avro, by Harry Holmes, runs through from the early 
days to the Avro 748/Andover period, after which the 
company vanished into the Hawker Siddeley conglomerate. 
Apart from the usual illustrations of types of aircraft, there 
are interesting shots of the factories and production lines. The 
latter are sometimes not what we tend to think of by the 
phrase. One shows a Cierva C.30A followed by a Avro 626 
floatplane followed by a pair of Commodores. Unusual is 
Avro's Boston that was used to test fuel jettison equipment 
before the type was modified for operational service with the 
RAF. 

The Blackburn book is by Malcolm Hall. Blackburn 
were, perhaps, more successful in building other peoples' 
aircraft than producing their own and it took the Beverley and 
Buccaneer to put them in the forefront. Darts, Ripons and 
Sharks were solid, workmanlike aircraft but fairly 
uninspiring, the Skua would have been excellent five years 
earlier and the Botha and Firebrand were a disaster 

There are good photos of aircraft building at Brough, 
Sherburn and the Dumbarton factories. 

Supermarine has been compiled by Norman Barfield 
although the photographs in this one tend to be more familiar. 
We were rather surprised to see a Walrus landing on the 
flight-deck of HMS Sheffield; she was a light cruiser with no 
place to land on - in one piece, at least. 

The Supermarine line comes to an end with the Scimitar 
but in the fifty years between foundation by Pemberton-
Billing and absorption into BAC a wide variety of types is 
illustrated. 

Hendon to Farnborough by Mike Hooks is a nostalgic 
trawl through the various SBAC shows. No photography was 
allowed at the first show, which seemed strange in an event 
that was allegedly trying to sell British aircraft. 

In 1966, foreign aircraft were allowed to be shown so 
long as they had major British engines and equipment fitted 
and in 1972 the show was opened to European manufacturers. 
The era of the SBAC Show being solely a shop window for 
British aircraft, engines and equipment had come to an end. 
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Virtually nobody in the pre-war photos seems to be 
carrying a camera. How things have changed. 

This is a worthwhile series that lets us see a lot of 
photographs which might not otherwise appear in print. 

Canadair - The first Fifty Years 
by Ron Pickler and Larry Milberry - Canav Books - £27.95 

The history of Canadair goes back to the old Canadian 
Vickers factory at Montreal where its shipyard-based 
activities were expanded in the 1920s to produce flying boats 
for the Canadian Government. These were mainly used on 
forestry patrol, starting with the single-engined Vedette and, 
later the twin-engined Vancouver. As war approached, the 
all-metal Stranraer was put into production and was succeeded 
on the production lines by the Catalina. Being amphibians, 
these could be produced at a new factory at Cartierville 
airfield and among the interesting photographs in this book 
are a number showing the growth of this facility. 

After the war, Canadair launched the North Star, a 
Merlin-powered variant of the DC-4/6 and then began 
producing Sabre fighters with Canadian engines for the 
RCAF and RAF. The needs of Canada's far-flung frontiers 
which, one tends to forget, bordered on the Soviet Union in 
the north during the Cold War, called for long-range patrol 
aircraft and Canadair adapted the Britannia design to produce 
the Yukon and its civil variant, the CL-44 freighter. 

The CL-41 Tutor became the standard CAF jet trainer 
and large numbers of F-104s were built to replace Sabres. 
Harking back to the origins of the company, a large twin-
engined amphibian was built to fight forest fires and saw 
widespread service in this role. 

Future CAF fighters were purchased abroad and 
Canadair went into building large executive aircraft in the 
form of the Challenger but in 1994 the company was merged, 
with other Canadian companies, into the Bombardier group. 

This is a profusely-illustrated history of the company and 
not just the aircraft it produced but all the background activity 
that is essential to keep a large aircraft manufacturer 
operating and viable. 

Supreme Gallantry by Tony Spooner 
John Murray - £25.00 

The story of Malta during World War Two has been told in 
many books and from many different angles. This one 
concentrates on the Island's role in ensuring victory by 
holding out under heavy attack and successfully interdicting 
enemy supply lines between Italy and North Africa. 

The Grub Street books on Malta between 1940 and 1942 
concentrate on the fighters but this book deals with the attacks 
by bombers and torpedo-bombers on Axis shipping and ports. 
Parallel to this, it covers the activities of Malta-based 
submarines engaged in the same task. The success of the 
campaign can be judged by the dwindling stocks of Rommel's 
army as more and more supply ships, and their escorts, went 
ot the bottom, despite all the efforts of the Axis air forces to 
destroy Malta's airfields and submarine base. 

Surface vessels also played their part as light cruisers 
and destroyers sometimes caught up with convoys but for 
most of the time this was a highly-dangerous place from these 
ships to be in daylight with enemy dive-bombers close by. 

The author commanded the Special Duties Flight at Luqa 
whose Wellingtons did much of the searching for enemy 
convoys. The Goofingtons found the enemy, the Fishingtons 
torpedoed them. 

We could not help being amused by references to HMS 
Centurion as being a monitor disguised as a battleship. 
Centurion was always a battleship but between the wars she 
had been disarmed to act as a radio-controlled target ship. 
Armed with a couple of AA machine guns, she was brought 
back into active service with wooden turrets to resemble a 
KGV-class battleship. This gave great comfort to the 
merchant ships to have such a powerful escort. Unfortunately, 
after meeting some heavy seas, the convoy was suitably 
appalled to see a quadruple 14-inch gun turret floating past 
them 

Angry Skies across the Vale by Brian Kedward 
Available from the author at 111 Badsey Lane, Evesham, 

Worcs., WR11 6AY at £28.00 plus £2.50 P&P 

The Vale mentioned is the Vale of Evesham where two RAF 
airfields were built during World War Two. Honeybourne 
and Long Marston were the bases of No. 24 Operational 
Training Unit which flew Whitleys at first and then 
Wellingtons as it turned out crews for Bomber Command. 

The account traces the effect on a rural community of 
having large military installations put down in its midst and 
the activities around the area that followed. The inevitable 
crashes were supplemented by enemy aircraft dropping their 
bombs on towns and villages, mainly at random. Raids on 
industrial centres in the Midlands often flew over the Vale 
and doubtless many of the bombs were jettisoned by aborting 
bombers. 

Around 200 photographs, many from private sources, 
illustrate the aircraft and personnel of the airfields. Former 
inhabitants, service and civilian, contribute their memories of 
that time. 

Unfortunately, it must be said that the author has been let 
down by his typesetters as typographical errors abound. One 
moment it is a HE-111 and the next a HEHI. HCUs turn into 
HCVs and even the list of abbreviations tell us that HGV 
stands for Heavy Conversion Unit. Wellington with geoletic 
construction, Gloucester Aircraft Co., Curtis Tomahawks, 
etc. seem to show that little proof-reading was done. 

However, for those interested in airfield histories, there 
is a lot of information to be found on the details of how a 
training unit operated and what its personnel did. 

Naval Aviation in the First World War by R.D. Layman 
Chatham Publishing - £22.50 

The author is well-known for his studies on naval/air subjects 
and some have been reviewed in these columns in the past. In 
his new book, he studies the effects that aviation had on 
navies during the Great War. 

The various chapters cover subjects such as offensive and 
defensive operations against enemy warships and submarines, 
the role of airships and balloons (the latter's naval use being 
rather a neglected subject), and ends with the formation of the 
RAF. He suspects that this was Smuts' revenge for his defeat 
during the Boer War, which seems to be taking things a bit 
too far in view of Smuts' loyal service to the British Empire 
over many years. It seems more likely that his committee 
thought more could be achieved by an single independent air 
service than could be done by generals and admirals arguing 
over who did what. 

This book is a commentary on the background to naval 
air warfare while it developed from primitive beginnings. It is 
an overview which the author views as a different approach 
from the 'nuts and bolts' books. Does he mean us? 
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L7706, L7709 
L7714, L7717 
L7720 / L7764 
L7770 / L7899 
L7903 / L7994 
L7999, L8O02 
L8O05 - L8032 
L8037, L8040 
L8043, L8044, 
L8047, L8048 
L8051 /L8359 
L8362 / L9044 
L9068 / L9141 
L9145-L9165 
L9166 
L9170/L9482 
L9485 / L9624 
L9629, L9632 
L9635 / L9703 
L9704 
L9705 
L9706 
L9714/L9785 
L9786 
L9790/N1186 
N1190-N1194 
N1200 / N1320 
N1323, N1326 
N1330 - N1339 
N1345 / N1528 
N1531 
N1535/N1812 
N1818-N1847 
N1854 / N2016 
N2020 / N2258 
N2259 
N2265-N2314 
N2318/N2729 
N2735 / N2859 
N2865 / N3019 
N3023 / N3299 
N33O0 
N3301 - N3303 
N3306 / N3520 
N3522 / N3631 
N3635 / N3769 
N3773 / N3991 
N3994 / N4147 
N4152 / N4554 
N4557 
N4560 / N4813 
N4856 / N5375 
N5389 - N5438 
N5444 - N5493 
N5500 / N5574 
N5575 / N5924 
N5930 - N5994 
N6000 / N6129 
N6133 / N6138 
N6140 / N6242 
N6246 
N6250 / N6439 
N6443 / N6988 

Heston JA.3 
Miles M. 15 
Queen Bee 
Wellington 
Anson 
Gloster F.9/37 
Gladiator 
D.H. 86B 

Hornet Moth 
Magister 
Blenheim 
Mentor 
Anson 
Avro 642/4m 
Blenheim 
Halifax 
BP E l /37 
Oxford 
VickersB.1/35 
Falcon Six 
Hobby 
Swordfish 
Scion Senior 
Beaufort 
Oxford 
Lysander 
Airspeed A.S.39 
Anson 
Whitley 
S.T.25 
Defiant 
Queen Bee 
Fulmar 
Battle 
Magister 
Gladiator 
Hurricane 
Wellington 
Wellington 
Spitfire 
Kestrel 
Magister 
Defiant 
Blenheim 
Stirling 
Magister 
Fulmar 
Albacore 
Magister 
Oxford 
Anson 
Magister 
Tiger Moth 
Sea Gladiator 
Gladiator 
Wellington 
Stirling 
Sunderland 
Blenheim 
D.H.86B 
Oxford 
Tiger Moth 

2 
2 

30 
100 
67 
2 

28 
2 

4 
214 
380 
40 
21 
1 

220 
100 

2 
50 
1 
1 
1 

60 
1 

272 
5 

97 
• 2 

10 
148 

1 
202 
30 
127 
189 

1 
50 

300 
100 
120 
200 

1 
3 

161 
100 
100 
204 
123 
200 

1 
200 
500 
50 
50 
60 

240 
65 
100 

3 
100 

1 
140 
400 

Heston 
Phillips & Powis 
D.H. 
Vickers 
Avro 
Gloster 
Gloster 
D.H. 

D.H. 
Phillips & Powis 
Rootes 
Philips & Powis 
Avro 
Govt of India 
Rootes 
Handley Page 
Boulton Paul 
Airspeed 
Vickers 
Phillips & Powis 
Phillips & Powis 
Fairey 
Short Bros 
Bristol 
Airspeed 
Westland 
Airspeed 
Avro 
A Whitworth 
General Acft 
Boulton Paul 
D.H. 
Fairey 
Fairey 
Phillips & Powis 
Gloster 
Hawker 
Vickers 
Vickers 
Supennarine 
Phillips & Powis 
Phillips & Powis 
Boulton Paul 
Avro 
Short Bros 
Phillips & Powis 
Fairey 
Fairey 
Phillips & Powis 
D.H. 
Avro 
Phillips & Powis 
D.H. 
Gloster 
Gloster 
A Whitworth 
Short Bros 
Short Bros 
Bristol 
D.H. 
Airspeed 
D.H. 

678258/37 T.1/37 
678259/37 T.1/37 
694957/37 
692236/37 Orig Gloster 
690658/37 
697972/37 
704393/37 
686051/37 

710093/37 
706823/37 
551920/37 
706918/37 
690658/37 
None 
569202/36 
692949/37 
708600/37 
721130/37 
441973/38 B.l/35 
734772/38 
746818/38 
743308/38 
747919/38 
552915/36 
537876/36 
611814/37 
754047/38 S.23/37 
690658/37 
751457/38 
756507/38 
751807/38 
767330/38 
752200/38 
768880/38 
602402/37 
704393/37 
751458/38 
230/37 
549260/36 
527113/36 
757691/38 
602393/37 
751867/38 
588371/36 
763825/38 
778435/38 
752200/38 
625954/37 
602393/37 
765080/38 
766119/38 
778435/38 
778402/38 
952950/38 
773235/38 
773236/38 
774677/38 
774293/38 
774679/38 
773287/38 
777546/38 
778402/38 

Second not built 

Cancelled 

Ex VT-AFM 
Deld at Mk.IV 

Cancelled 

Warwick 2nd p'ty 

Ex G-AETH 

Orig. Gloster to ( 

N3296 cancelled 
Master prototype 
Cancelled 

Repl. forL6914 

Cancelled 




